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PREFACE

“his manual establishes doctrine for the use of atomic demolition

R munitions (ADM) on the battlefield. It is a guide to commanders
and their staffs during the planning and execution phases of tactical

nuclear operations. It provides the user with the what, why, who,

- when, where, and how of atomic demolition munitions planning and
- employment on the battlefield.

N

‘ FM 5-106 is an integral part of the series of operatlonal level englneer

* how-to-fight manuals that implement the AirL.and Battle doctrine. :
Employment of ADM is a critical asset in countermoblhty efforts to

hmrt the maneuverability of the enemy s forces

STANAG IMPLEMENTATION

’The provisions of this publication are the subject of 1nternatlonal 8

agreements STANAG 2130 (Employment of Atomic Demolition
‘Munitions) and STANAG 2139 (Atomic Demolltlon Mumtlons [ADM]
Operations Order)

NEEDED PUBI.ICATIONS

For guidance on the employment of nuclear weapons, see Fleld’
Manual (FM) 101-31-1. The classified technical data for nuclear.

systems including ADM are in FM 101-31-2 (SRD)

. Thls manual repeats mformatlon presented in other fleld manuals Y

- only as required for clarity, consistency, and continuity. Therefore, it
‘must be used in conjunction with the following field manuals: 3- 22,
100-50,101-31-1,101-31:2(SRD), and 101-31-3. Other references hstedm
appendlx A should be available for occasional use.

USER INFORMATION |

‘The - proponent agency of thlS pubhcatlon is the US Army Engmeer ‘

. 8chool. Submit changes for improving this publication on DA Form

2028 (Recommended Changes to Publications and Blank Forms) and | '
forward to US Army Engmeer School ATTN: ATZA TD P, Fort_'

K Belvoxr Vlrglma 22060.

i
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This chapter defines ADM‘and provides an overview of obstacle
employment, when and where ADM areused, who usesthem and who
controls their use. ' :




EM 5-106 EMPLOYMENT OF ADM

- WHAT ADM ARE

Atomlc demolltlon munltlons (ADM) are

nuclear devices designed to be detonated on

. or below the ground surface orunderwater as -
- ademolition munition against material-type

targets to block, deny, and/or canalize the

enemy. ADM are used primarily to create
" obstacles but may also beused to deny enemy'

use of facilities or supphes

WHY OBSTACLES ARE USED

Obstacles are used to multiply the effective-
ness of friendly combat forces. An obstacleis
any obstruction that stops, delays, or restricts

movement Obstacles ‘vary'in size and are

' classified asexisting or reinforcing. Existing

obstacles are natural (drainage features, .
mountains, weather conditionslike snow and
fog, and forest) or cultural (man-made lakes, -
canals, embankments, cultivated farmlands,.

and bullt “up areas) Relnforcmg obstacles are -

created on thé battlefield. These include

-abatis or tree blowdown, antitank ditches, -

chemical or nuclear contamination, concrete
and steel barricades, destroyed bridges,
destroyed tunnels, landslides, minefields,
road blocks and craters, and wire entangle—
ments.

REINFORCING OBSTACLES
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The objective of obstacle employment is
. battlefield terrain‘enhancement. Thetactical
commander analyzes the terrain to determine -

how existing obstacles can support tactical
operations. Remforcmg obstacles are then

created to block or restrict lanes i in terrain, to
strengthen weakly defended areas; and to
-~ extend existing obstacles. Obstacles are

carefully'integrated with friendly fires and
the scheme of maneuver.. The commander

_employs obstacles as combat multipliers to--

v

- eEnhance effectiveness of friendly fires.

: ODe'l(ay and disrupt enemy formations.
eDivert the enemy.

;Facilitate economy of force.

" eProtect flanks.

VOI_)ény the use of terrain.

USE OF ADM FOR OBSTACLES

‘ADM provide the tactical commander with a

. means tocreate massive obstacles with fewer
_ boldlers and supplies and in less time than
other demolitions or mechamcal systems

allow. Massive obstacles are large area
obstacles or obstacles that significantly delay

«(for days to Weeks) enemy ground forces.
_ADM can create craters from 15 to 175 meters
in diameter with as little as 30 seconds’

emplacement time on target.

" ADM are typically used to destroy tunnels or
major bridges, crater major- highways, create -
. landslides or craters to close mountain passes,
or destroy dams and canals to create floods, -

In atactical situation many of these obstacles

__cannot reasonably be created by any other
means. ADM can also be used to destroy

- FM 5-106 EMPLOYMENT OF ADM
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- facilities such:as sea or river ports, railroad

marshaling yards, petroleum storage facili-
ties, and underground storage or operatlons '

" .ecen ters

WHEN AND WHERE ADM ARE USED

" The Army is organized and equipped to fightj,

on nuclear battlefields and on nonnuclear
battlefields under the threat of nuclear war-
fare. ADM are employed within the theaterof
operations in accordance with national and

allied policy. ADM are used only in-tactical
" nuclear conflicts. Employmentof ADM rather
‘than other obstacle-producing *systems is

usually dictated by requirements for massive -
obstacles and/or the inability of forces to.

vreasonably create the desired obstacle by

other means.

WHO USES ADM

Once the use of ADM has been authorxzed
responsibility for ADM employment is
usually decentralized to the lowest tactical
echelon capable of conducting ADM mission -

planning, coordination, and execution--’
" normally, a division. The division executes

ADM missions with the support of engineer

ADM firing teams who assemble and emplace .

the mumtlons See chapter 4 and appendlx D o

~ WHO CONTROLS USE OF ADM

Both poliﬁcal andmilitafy authorities control
the use of nuclear weapons. ADM are subject

to the same command and control procedures °
as the other members of the tactical nuclear

‘weapons family—that is, in mission’ plan- '
ning, security, civilian and troop safety,

collateral damage, target analysis, and .
authority to fire. See FM 100-50 and chapter 3 -
of this manual for employment control and -

plannmg techmques

THE ADM-OVERVIEW 1-3
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EMPLC WMEN1 CONSIDERATIONS

- Section 1—ADM svsrms AND UNITS 2-2 , |

© Section 11—ADM EFFECTS 2. 8 S | e
Section Hi--ADM EMPL OYMENT ADVANTAGES AND DISADVANTAGES 229
‘Section l\’-—SAlETY (.ONSIDERATIONS

K. . F§. . . J : : o

| his chapter discusses the what and why of ADM employment. To the
commander who must-decide if and when to use this system, it is the =~
‘mostimportant chapter in this manual. For that reason, plans and operation
staffs from the corps to the brigade and the Englneer staff offlcer at those -
8 levels must know what is presented here. :

7 The »followmg sectlons,dlscuss factors;whlch must be considered in the~
decision to use ADM on the battlefield: Some characteristics of ADM are
unique among the family of nuclear systems available to the commander,

- and, for that reason, ADM. require special consideration by the com-
mander who must decnde which system(s) to use. : :
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‘Section I—ADM SYSTEMS AND UNitS

_ADM SYSTEMS _
FIELDED SYSTEMS

The medium atomic demolition munition
S _ \ - (MADM) and the special ‘atomic demolition’
' T " o , .munition (SADM) are the two ADM systems

4 o : currently in stockpiles. The MADM is ‘a -
- medium-yield ADM fired by a timer mech-
_ anism and portable by personnel. The SADM
T i . is a low-yield ADM also fired by a timer -
g : : : : mechanism and portable by one person.

PLACEMENT

ADM missions are executed. by maneuver
forces supported with specially trained En-
gineer ADM firing teams. The ADM firing -

v
B2\ .
~ .

Doy
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" teamisa six-person team tecliynic\ally t‘rainedw ,
to assemble, emplace, and detonate the

munition. ADM are hand placed at the target
. s1te

CHARACTERISTICS

L In order to plan for the tactlcal employment v B -

A of ‘ADM, commanders and staffs must be

' familiar with their inherent design charac-
teristics. Features which influence ADM

‘ employment and emplacement are: avail-

~able yields, emplacement dimensions,
transportation requirements, firing
options, subsurface capabilities, and. safe
separation distances between ADM bursts.

.. Because of security cons1dervat10ns ,crltlcal ;
data pertinent to actual stockpiled ADM are

* SADM BEING BACKPACKED

EMPLOYMENT CONSIDERATIONS 2-3
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not présented in this manual but are set forth

- in FM 101-32-2(SRD). In this manual, a

hypothetical family of ADM is introduced to
facilitate unclassified discussion and
instruction in ADM employment.

- Physical data. The table below lists each

- ADM ofthe hypothetical family. The size and
weight of either system permit air or ground

_transportation directly to the target.

Subsurface capablhty ADM have both an
underground and underwater capability. For
‘an u_nderground burst, the hypothetical back-
fill limitation is 10 meters. However, ADM
may be placed much more deeplyin a partlally

~ filled hole if the backfill limitation -is not

- exceeded. For underwater placement, hypo-
“-thetical depth limitation is also 10 meters.
Special adaption cases are available to permit

emplacement also maximizes the’ cratermg
effect. From the cratering tables in appendix -
C, you will notice that a depth of burst of even :

" 1to 3’meters resultsin a crater nearly twice as

- large as a crater from the same yield deto-

nated on the surface

When surface emplaceme'nt is used, it is
desirable to cover or tamp the munition with
about 1.5 meters of fill material such as sand,. .
soil, or filled sandbags. This. tamping directs -

- the energy to the target structure for just an

instant which significantly improves the de-

- structiveresults. Tamping also absorbs some = .
. .of the electromagnetic pulse (EMP) generated .

from the detonation and protects the system

. against small arms and artillery fire.
‘Tamping material must be relatively free of

' large rocks that could damage the munition.

deeper emplacement both underground and -

underwate

G‘reater destruction is achieved froin the de-
tonation if the ADM is placed inside . the

Thereis no limit to the depth an ADM may be

_ buried in a chamber if the hole or shaft is left
“open orif the amount of water or fill covering .
-the munition ‘does not exceed 10 meters for

target structure, such as in a demolition
+ chamber or an access tunnel. Underground -

hypothetical depths. (See FM 101-31-2(SRD)

for classified data.) If planners leave the hole

' HYPOTHETICAL ADM FAMILY

Yield

Mmlmum dfameter of

-~ Transportation

‘ Canister length emplacement hole weight
~ kilotons vfeet. “meters inches méteré » pounds kilbgrams
0.01 3 0.1 15 0.38 100 . 45

10.05 3 091 15 0.38 100 45

. 010 .3 091 15 0.38 100 - 45
- 050 5 1.52 30 0.76 - 500 227
1.00 5 1.62° 30 076 500 227

~ 5.00 5 1.52 - 30 - 0.76 500 227

2-4 EMPLOYMENT CONSIDERATIONS
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- ‘open or use no stemming or tamping material,
. crater dimensions will be 10 percent smaller
e than those listed in the crater dlmensmns
_tables. Water is the preferred tamping mate-
© rial. Backfilling wlth water provides for ease
- of removal if the mission is changed.

. LIMITATIONS OF ADM SYSTEMS

Exceptin special clandeétine'missions ADM

are used to destroy targets near friendly

forces. When friendly forces. havelost control

- of the target structure, enemy access can no

longer be prevented. ngh assurance of a

successful mission may be lost unless the
munition is well concealed. When planning
. tousean ADM against a target which may be
" lost to enemy control, a commander should
direct the use of minimum timer settings so

- that the munition can be detonated rapidly.

\ ]
o ]

Durmg laboratory tests, some timer firmg

- devices have demonstrated certain inac-

curacies. For planning purposes, planners
should assume the timer error to be plus or ‘
minus 2 minutes for each hour set. To the

tactical planner timer error means that if a
munition is set by a timer to detonate 1 hour

‘from now, it may actually detonate 2 minutes

early or 2 minutes late. The use of minimum
timer settings will negate the adverse effect
of timer error on tactical planning. Procedures

- for computing timer error are in appendix B.

EFFECT OF DEPTH OF BURST ON CRATER SIZE

‘Surface Burst -

‘

EMPLOYMENT CONSIDERATIONS 2-5
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" Since ADM emplaced on the surface and af
shallow depths of burial will cause radio-

active fallout, a fallout prediction must be

~made. Fallout can be avoided only when an

ADM is detonated high enough above the

ground or low enough below the surface so

that the resulting firball does not interact
directly with the ground surface. Height or

- depth of burst = 30.5W1/3 meters when W is
_ the yield in kilotons. Examples might be
~ detonation on a bridge spanning a gorge or

river or a deep subsurface detonation that

‘creates a subsidence crater.

ADM UNITS

ADM units are combat engineer units spe-
‘cially organized, trained, and equipped for
one m1ss1on--emplacmg and detonatmg

‘atomic demolition munitions. The basic unit
-capable of performing this mission is the
" squad or ADM firing team. The leader is a
staff sergeant (E6), and the other fouror five
~ members range in grade from prlvate first

class (E3) to sergeant (E5)

The ADM team’s organic. transportatmn isa
cargo truck with’ traxler

ADM team’s commumca,tion_ equipment is
usually a backpack FM radio. Some squads

‘may also be equipped with a backpack AM"

radio. Specific capabilities should be tailored B
to the mission. .

ADM teams are orgamzed into ADM pla-

‘toons, and ADM platoons may be organized

into ADM companies. The size of an ADM

unlt 1s determmed by the mission and

'ADM PLATOONS IN DIRECT SUPPORT OF,DIV‘ISIONS_V |

XXX

ADM ,
: s &

[T

ADM

XXX

(X
T
ADM
Fleld Slorage Locallon

XX

Field Storage Location

i

;g .

ADM
_Feld Storage Location

7—5 FAPIOYMNEMT £ AMOnrs ATIONe




'the concept ‘of operatlon of the supported
unit. The usual relationship is either one
ADM platoon per Us d1v1s10n or one ADM
L company per US corps. \ :

DEPLOYMENT

’PI.ATOONS IN DIRECT SUPPORT OF DlVl- :
SIONS

- When ADM platoons[are organized as acorps

- company, support is usually provided to divi-
sions by attachment of one or more platoons.
~in a direct support role. The company head-
quarters is not capable of providing admini-
-strative or logistical support to platoons that

are deployed to forward divisions. The ADM
company headquarters provides support to
uncommitted ADM platoons, trains replace-

ment personnel and forms advisory sectlons .

_FM 5-106 EMPLOYMENT OF ADM |

‘to prov1de techmcal adv1ce to tactical com- - -

manders.

'COMPANY IN GENERAL SUPPORT OF THE -
CORPS -

-~ Corps commanders may choose to support»

their divisions by allocating ADM firing
teams to subordinate commanders on a mis-
sion-by-mission basis. A. corps commander
does this toretain maximum flexibility within

~ the corps. However, when the commitment is .

made to provide firing teamstoa subordinate
commander, the command relationship must
be attachment. No other support relationship

.is viable. A corps commander who wants to

retain. target execution authority, does so by

written orders to subordinate commands, not "

by retaining command over the ADM team
located in the division area. - :

ADM COMPANY IN GENERAL SUPPORT OF CORPS

XXX -

T

ADM .
Field Storage Location

XXX

Field Storage Location =

XX Threat -

. Field Storage Location -

 EMPLOYMENT CONSIDERATIONS 2-7
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PRIMARY EFFECTS

In ADM térgeting (the t‘arget selection,
evaluation, and planning process), the pri-
mary damage-producing effects are air blast

and cratering.

More than 50 percent of the energy from an
ADM detonation results in blast. The tre-
mendous energy from a surface or subsurface
detonation scoops out great quantities of soil,
rock, and water to create large craters which

“become obstacles to wheeled and tracked

vehicles. When an ADM is placed against or
inside concrete structures such as bridge
piers, bridge abutments, tunnels, or dams,

* the air blast and cratering effects combine to

destroy the target. R

ADM PRIMARY.-EFFECTS

Air Blast.

2-8 EMPLOYMENT CONSIDERATIONS
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SECONDARY EFFECTS

" Additional effects of ADM detonations are—

*Rock throw (missiling). |
“eInitial radiation.
eResidual radiation.

eBase surge.

\/

‘(»Tree blov_vdown' and fires.

. ~ eElectromagnetic pulse (EMP).

"NEED FOR JUDGMENT

: Mény factors must be taken into 'ac'count\‘_
before useof ADM can bejustified. Considera-

tion of both advantages and disadvantages
‘must precede a- meaningful decision. In

‘addition, the advantages of using ADMin a

specific tactical situation must be weighed

against the employment of high explosive

demolitions or other members of the nuclear
weapons family. Thus, the use of ADM is not

]ustlfled if conventional demolitions can be

used as qulckly and effectlvely

ADVANTAGES
NO DELIVERY ERROR

Like all other demolitions,

ADM are

emplaced in-a predetermined position. Thisis
the most important employment considera-

Tmd

: OEléctromagnétic radi_ation‘ (EMR).
'Ground'shock, R

These effects may enhance ,obstéclé'effectiv_e-

. ness. Except in cases of deep underground
~ bursts, residual radiation in the target areais

sufficiently high to preciude obstacle-
breaching efforts for a few days. These effects '
could also constrain friendly operations. In"
surface bursts, the air blast and thermal
effects may cause significant wind and fire
damage near the target area. For further
information on nuclear effects, see chapter 6.

LAFESAPRE SRS T 3 B NI )
at T ‘«l,l ‘: ' \4 ‘

" tion—theone whxch separates ADM from the

rest of the nuclear weapons family. ADM can

~ be emplaced exactly where required to mini-

mize nuclear yield and achieve desired de-

" struction. In comparison of ADM with other

nuclear weapons it is necessary to take their

' fuzing characteristics and delivery errorinto

consideration. To achieve the same degree of

' damagerequires muchlarger yields than would

: be required usmg ADM.

For example, consuier the destructlon of a

six-lane interstate-type highway by meansof

..a crater. This kind of highway has aroadway

width of about 30 meters including the

'shoulders and median strip. If an ADM were -

not used to form a crater, there would be no

“other tactical nuclear device which could
reasonably produce the desired obstacle. To

crater the roadway, it would be necessary to

_ use atleast a 50 kiloton (KT) nuclear missile '

EMPLOYMENT CONSIDERATIONS 2-9 -~
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'\ . UNDERGROUND CAPABILITY

or artillery weapon. This size, required to = Since ADM have no delxvery error, they can

" overcome delivery error, would produce a be emplaced in any location above or below
crater much larger than 30 meters and would the ground, under water, or inside a structure.

" significantly increase fallout and collateral This capability is extremely significant for
damage. On the other hand, a surface detona- maximum utilization of nuclear energy.

" tion ofal KT ADMin the medianstrip ofthe - Therefore, ADM yields réquired to accomplish .
roadway would reliably produce a 30-meter - a cratering mission are further reduced when
crater. Thus, by using ADM, we have reduced employed underground instead of on the.

~ the required yield by at least a factor of 50 = surface. Thus, in the preceding example, the

. and havealso controlled the degree of destruc- - 30-meter crater produced by a surface detona-
tion, fallout and damage. = * tion of a 1 KT ADM can be produced by

ADVANTAGE OF ADM DELIVERY ACCURACY

—50 KT Missile "
- or Artillery

S e o
U Radlusof\\((' ot

P I Crater (,l“”““““\\‘ l ,d/ .
vy
N
will l(

\\l:
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Subsﬁrface detbnatbion of a 0.05 KT ADM

buried at'a depth of 17 meters. This is a

reduction of yield by a factor of 20 compared
to surface detonation. It is a reduction by

-morethan 1,000 compared totheother nuclear

system descrlbed
CONTROI. OF UNDESIRABLE EFFECTS

One of the greatest advantages of using
ADM is the ability to control nuclear effects.
This capability is especially important in
ADM employment since ADM are normally

FM.5-106 EMPLOYMENT OF ADM

used near friendly troops"and therefore can
create a troop safety hazard. The advantages
of control of undesirable effects are apparent

“intwo ways, First, the use of extremely small -

yields for target destructlon reduces undesir-
able nuclear effects significantly compared -
to other nuclear methods of destruction.
Second, while burial can reduce or eliminate

most undesirable nuclear effects, the ef-
- fectiveness of the cratering action is in-

creased. See fxgure on page 2- 5 R

'CONTROL OF ADM EFFECTS
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Note in the graph on page 2-11 that while air
blast, nuclear radiation, and thermal radia-

* tion are greatly reduced with increased dépth
of burst, the primary effect of cratering is

maximized. Thus, as a result of the proper

selection of depth of burst, the nuclear effects -

required for target destructicn can be opti-
mized while many of the undesirable effects
can be reduced. Reduced troop safety dis-
tances result, allowing the use of ADM in
areas which would otherwise be prohibited to
nuclear weapons use. See figure on page 2-13.

ACCURATE TARGET ACQUISITION -
AND PREPLANNING -

ADM are intended for employment against
materiel-type targets. Therefore, most
targets are stationary or permanent, such as

stunnels, highways, bridges, airfields, or
supply depots. Because of this specific mis-'
_'sion, most ADM targets can be preplanned.
The best ADM yield and emplacement posi-

tion can be determined, and an emplacement
hole. or demolition chamber can be con-
structed long before anticipated enemy
action. This preplanning capability combined
with the selection of a depth of burst to
control nuclear effects results in a versatile

range of options. The existence of preplanned

¢

emplacement holes or demolition chambers
also allows rapid and effective ADM
emplacement.

DELIVERY MEANS

Unlike other members of the nuclear weapons
family, ADM are not limited to specific
methods of delivery as are cannon or rocket
artillery with limited ranges. ADM can be
transported by any of several methods:
including vehicle; helicopter, and, in the case -

“of the SADM, backpack. In short, ADM may
. be delivered to any area accessible to foot

troops. This advantage of requiring no special -
delivery equipment adds ﬂex1b111ty to the
planmng and use of ADM. :

ACCOMPLISHMENT OF MISSIONS BEYOND
THE CAPABII.ITY OF HIGH EXPLOSIVES

‘ADM are used in mtuatmns where ‘the

achievement of compardble damage with
high explosives is prohibited by time, man-

power, and material requirements. A compari-

son of ADM with high explosivesisshownin
the table below. The logistical advantages of

. even the minimum-yield ADM over high
‘explosives are obvious. Logistical support for
. conventional explosives increases directly

with yield while for ADM it is relatively
unchanged

LOGISTICAL COMPARISON OF ADM AND HIGH EXPLOSIVES

Transportation

Emplacement time*

" *Excludes security time

2 persons

0.5 man-hour .

|  ADM TNT |
Yield 0.01 KT 20,000 pounds
Weight 100 pounds 25,000 pounds
Volume 0.5 cubic meters 15 cubic meters

4 5-ton dump trucks

440 man-hours _

2-12 EMPLOYMENT CONSIDERATIONS
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REDUCTION OF UNDESIRABLE EFFECTS BY DEPTH OF B‘URST

Denfh of Burst O Meters
0.05 KT

\\\\\

. . 400 300 200 - 1000 -GZ - 100 200 . 300 . 400

Depth of Burst 5 Meters
0.05 KT

400 300 200 100

Tt

100 200 300 . 400

_ ’ 1 Depth of Burst 15 Meters
A . 0.05KT

mll

400 300 200 100

100 200 - 300 400

. L . Gz
Distances are in meters. -

‘ Nuclear Thermal _ :
Radiation Radiation 1 Blast

FC

. Missiling -

. -
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USE ON THE MOBILE BATTLEFIELD

Andl ysis for and employment of ADM should

be an integral part of engineer support

- planning for the AirLand Battle. Prehostility -

planning is preferred, but ADM can and

should be part of the obstacle plans developed o

as the battle progresses.

DISADVANTAGES
.EMPLACEMENT REQUIREMENT

To control ADM effects through underground -
" emplacement, it is often necessary to prepare

- the emplacement site before use. Necessary

construction of an emplacement hole or demo-

lition chamber caninvolve considerable time
~and personnel. Because of the preplanned .

nature of most ADM targets, proper prepara-
- tions can overcome this disadvantage. Pre-

paring an ADM emplacement takes but a

" fraction of the time and resources required to

emplace an equivalent amount of high explo-

sives. The need for an emplacement chamber -
must be fully realized and evaluated in the
- planning and execution of all ADM missions.

Surface detonations usually require higher
ylelds than subsurface detonations.

SECURITY .

Syec,u'rivty ‘of the munition during tvacticél '
storage, transportation, and emplacement
and cohtinuing up to the time of firing is .

necessary in all ADM missions. Security is”

normally provided by the combat unit in
whose sector the ADM mission is planned. In
a clandestine operation, security is prov1ded
by secrecy and surprlse

RESIDUAL RADIATION

Residual radiation is comprised of mduced
radiation and fallout: Induced radiation is
largely in or very near the crater. It is suffi-
ciently intense to prohibit safe crossing of the
crater for several days. Fallout may be a
hazard to friendly forces and the civilian

population as well ‘as to the enemy. It is '

possible to control the amount of residual
radiation while simultaneously optimizing

"obstacle size and munition yield. A thorough

knowledge of the effects of underground .
emplacement is necessary to achieve this

goal. As shown in the graph on page 2-11, :

there is a large increase in fallout at shallow
depths as compared to surface burst. Fallout

" then decreases at deeper depths of burst

.'ADVANTAGE_S AND DIS'AI_)V.ANTAGES_ OF ADM EMPLOYMENT

ADVANTAGES -
1—No delivery error; results in lower -
yield than other nuclear systems

3—Flexible delivery means

- 4--Provudes capability beyond that of
©_ conventional explosnves

U

2——'SUrface—subs'urface»control of effects

DISADVANTAGES =

1 —Site preparation

~ 2—Security during delivefy,

3—Residual radiation

'7_1[1 AP OV eror ."f-\llf'lf\f"-‘rqf\nrt' )
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HAZARDS T0 TROOPS AND CIVILIANS

Employment of ADM at spe01f1c targets

includes an evaluation of the primary and
' secondary damage producing effects which
may result in hazards to friendly troops or
collateral damage. Collateral damage is

undesirable damage to civilian materiel and -

facilities or undesirableinjuries to thecivilian
population produced by the effects of friendly
‘nuclear weapons. ADM effects and associated
_troop safety and collateral damage considera-
tions are discussed in the following text. Also.
see pages 6-38 through 6-40.

NUCLEAR RADIATION

The nuclear radiation emitted and the radio-
active material produced by a surface or
shallow subsurface nuclear detonation may
be significant. Thus, troop safety from nuc-
lear radiation is an important consideration.

Adequate protective shleldmg is difficult to
acquire. Moreover, it is reasonable to assume
that personnelin the combat zone may receive
repeated radlatxon doses. The amount and
frequency of doses received in past operations
and the urgency of the tactical situation must
‘be considered in determining the degree of
friendly troop exposure. Nuclear radiation is
measured in centlgrays (cGy) One centigray
is equal to onerad.

RADIATION HAZARD

The radiation hazard from a surface or
underground nuclear detonation consists of
- initial and residualradiation: Base surge and

-radlatlon in ADM craters are of particular
concern and are separately dlscussed

- Initial radiation. Initial nuclear radiation

is defined as that nuclear radiation emitted

by a nuclear explosion within the first minute :
after the burst. Initial nuclear radiation often

'produces casualtles among personnel pro-

tected from blast and thermal effects, and 1t

‘is of considerable s1gn1f1cance in assessmg
theradiation hazard. By subsurface emplace-
ment of ADM, initial radiation is sharply

reduced as the result of the absorption of
radiation by the surroundmg ground See
figure on page 2-13.

Re\s‘ldual rad_xatlon. In addition to initial
radiation, a nuclear burst produces radio-

- -active particles that may be a lingering

radiation hazard of operational significance.

. Nuclear radiation that is emitted 1 minute or - -

more after burst time is called residual
radiation. Residual radiation vls_pr.esent in
and near a radioactive cloud and in the -
nuclear crater and lip. The hazards on the
ground are caused by— ‘ o

- 'ONeutron-mduced_ radiation from radio-
active materials produced within a
relatively small cxrcular area around
ground zero. »

eFallout which is usually found in a large,
elongated area stretchmg downwmd from
" ground zero.

OFallback which is ejected materlal that _
falls back into the crater

Base-surge.ﬂ Base surge is the low-rolling ~

- radioactive dust or water cloud that travels
~outward along the ground from ground zero.

The base surge radius can exceed the cloud
radius. Base surge data is provided in _
appendix C. Cloud radius is estimated in -
accordance with procedures'in FM 3-22.

Radlatlon in ADM craters. Estlmates of'

- nuclear radiation levels in ADM craters and
-lip areas are provxded in appendix C. "These

estimates are provided for. troop safety
purposes S0 commanders can estlmate when

" EMPLOYMENT CONSIDERATIONS 2-15
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"it 'is 'safe to cross over or work m or near
nuclear craters

TOTAI. RADIATION DOSE

The total dose of radiation absorbed by an
.individual includes both the initial and

" -residual radiation doses received. Although

the human body recovers partially from

nuclear radiation damage in time; the bio-

“logical effects from repeated doses received
during a few weeks are essentially cumu-
lative.

L

In view of repeated exposure, lack of recovery

in the first 30 days, and slow overall recovery,
the commander must also consider the conse- -
quences to personnel previously exposed to
significant but nonsymptomatic doses. To
assist the commander, friendly units are
divided into four categories based on previous
exposure history. (See FM 3-12 for techniques -

in classifying u‘nits_.)_’Milita'ry personnel
- operating in a nuclear environment may

expectradiation exposure as anormal combat .
hazard. The table below may be used to relate

a.unit’s current radiation state (based on

RADIATION EXPOSURE STATES -

minimum safe distance must be adjusted as shown.

Previous exposure determines radiation exposure state category;,

Commander s rlsk gu:dance

Notes:

raduatnon

. exposed personnel.

radiation mjury

becomes more serious.

“in‘the commander ‘s risk guidance.

_ . Total past
Radiation Exposure cumulative = v in-meters
State (RES) dose (cGy) Negliglble Moderate Emergency
~ RES-0 ‘ o . Neg Mod Emer -
RES-1 >0,£70 Neg + 100 - Neg Mod
RES-2 . >70, <150 Neg+200 Neg+100 Neg
RES-3 >1507" Neg + 300 “Neg + 100

Neg + 200

1. Radnatson exposure state is based on prevuous exposure to

2. Reclassnf:canon of units from one radiation. exposure state to a -
less serious one is done by the commander upon advice of the .-
surgeon after ample observatnon of actual state of health of the

3. Al exposures to radiation are consndered to be total body and
“simply additive. No allowance is made for body recovery from

4. Risk levels are gradUate’d withiry each exposure state to provide ;
. more stringent criteria as the total radiation dose accumulated .

5. Minimum safe-distance (MSD) is determined from.the radii of . _
roop safety table (table C-1.1) with distance ad]ustments noted K '
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total past cumulative dose) to trbop safety for.

future operations. Thetable assumesno body

_recovery from radiation injury.

MILITARY SIGNIFICANCE OF THE INITIAL

NUCLEAR RADIATION EXPOSURE HAZARD

Variationinintensity. A knowledge ofthe
variation of initial radiation intensities is
necessary in order to assess the immediate

- radiation hazard. At the present time, initial

radiation data are available for air and
surface detonations only (FM 101-31-2[SRD]).
Shielding by dust and debris produced by a

subsurface explosion, as well as absorption
« " by the surrounding media, considerably

reduces the exposure dose. The extent of this
reduction, however, cannot now be quanti-
tatively estimated.

Minimum safe distance. The ADM target

analyst uses the minimum safe distance

(MSD) to make troop safety calculations. The
MSD is a measure of the distance beyond

which critical nuclear effects do not extend..
- To determine MSD, the analyst needs to

know degrees of risk and vulnerability.

Degrees of risk. There are three .
- degrees of risk-—negligible, moderate, and

emergency. These are defined by the numbers

of casualties or persons suffering a nuisance.

ywweui Qfmwmﬁﬁc&dum m'ﬂgo qur:w o
Lo loy ekt Qlbof neie wa&.rgﬂv—Qé
effect within 4 weeks (see table below). A
nuisance effect is an mjury which may cause
a significant decrease in a soldier’s per-
- formance but which will not result in a
_casualty. Risk ctlterla are determined by the -
effect which governs (extends farthest from
ground zero). ‘

oAt a neglzgzble risk dxstance troops are .
A28 "/Wafe with the poss1ble exceptmn
of a temporary loss of night vision or
dazzle. A negligible risk from exposure to
nuclear radiation is possible only when an
individual or. unit has an insignificant.
radiation dose history which causes no
- decrease in combat effectiveness. An

~ insignificant accumulated dose means that
blood changes will probably not be
- detectable. A negligible risk is acceptable
“in any case where the use of nuclear bursts
is. desired. A negligible risk is not -
exceeded unless sxgmflcant advan-
tages are to be gained. ‘

SAL a moderate‘ r;sk distance, the anti-
cipated effect on troops from a single

- exposure to a nuclear burst is tolerable or,
at ‘worst, a minor nuisance. A moderate
risk occurs in two ways: either an in-
dividual or unit has asignificantradiation
-exposure history but has not yet shown

'DEGREE OF RISK DEFINITIONS

Degree of risk
- Negligible
Moderate

E_mergency

Casualties| Nuisance effect

Incidence of

1% | 2.6%

25% | 5%

5% | no limit
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o

symptoms of radxatlon sickness; or a
planned single dose is sufﬁclently high
" that exposure of up to four or five

repetitions, alone or in conjunction with-

previous exposure, would constitute a
significant radiation exposure history. A

-~ moderate risk is considered acceptable in_

close support operations as, for example, to
halt an enemy advance. A moderate risk

is not exceeded if troops are expected

tooperate at essentially full efflclency
after a friendly burst.

eAt-an emergency risk distance, the -

. anticipated effect on troops from a single
exposure to a nuclear burst may result in
‘some temporary shock, mild burns, and a
few casualties. However, casunalties should

never be extensive enough to neutralize a

unit. An emergency risk from exposure to
- nuclearradiation occurs in two ways: either
a-unit has-‘a radiation exposure history

which is at the threshhold for onset of

combat ineffectiveness from radiation
sickness; or a planned single dose is

orthree repetltlons aloneorin conjunction

. with previous exposures, would approach -

or exceed the threshhold for combat

_ineffectiveness from radiation sickness.
An emergency risk should be accepted
only when absolutely necessary and should -

. be exceeded only in extremelyU rare
- situations which might loosely be
- called “disaster’’ situations. No at-
~ tempt is made to define a “disaster”

situation. The commander must determine

-these extremely rare situations and decide

which criteria are appropriate to use in
- attenipting to salvage such a situation.

Vulnerability. Closely associated with the
degree of risk is the vulnerability of the

- individual soldier. The danger to an in-.
dividual from a nuclear detonation depends

principally upon ‘how well the soldier is
protected from nuclear effects. For example,
anindividual who is well protected can safely

bemuch closer to ground zero than onein the

suffmlently highthat exposureofuptotwo .

" open. A person has one of the following three

-

conditions of personal vulnerability at the
time of burst: unwarned, exposed; warned,

exposed; and warned, protected. Note that A
there is no category for unwarned, protected.
- Although protection ‘may be available, it is

assumed that soldiers will not take advantage
of it unless warned..

~ eUnwarned, exposed persons are assumed

to be standing in the open at burst time but

to have dropped to a prone position by the

time the blast wave arrives. They are
expected to have areas of bare skin exposed
to direct thermal radiation, and some
personnel ‘may suffer temporary loss of
vision (dazzle\

o Warned, ex_posed pei's‘ons'are assumed to
_be prone on open ground with all skin

~areas covered and with an overall thermal .
- protection at least equal to that provided
by a two-layer summer uniform. Such a'-

condition may occur when a nuclear
weapon is employed against a target of
.opportunity during an:attack, and suf-

ficient time exists to broadcast a warning.
Troops have been warned but do not have

time to dig foxholes

s Warned, protected persons are assumed to
. have some protection against heat, blast,
- and radiation. Protection depends upon

the shielding properties, the blast-wave.-

‘modifying factors, and the vulnerability to
blast of the vehicles or fortifications

_sheltering the personnel. Armored vehicles

are assumed to be sealed since the per-
sonnel are warned. A warned, protected
condltlon may oceur when nuclear
_weapons are used during preparation for
" an attack. Protected places include tanks,

~armored personnel carriers, foxholes, -

weapons emplacements, and command
posts and shelters :

' .DETERMINATION OF TROOP SAFETY

When examining troop safety, the target
analyst must consult table C-11 to find outif

<
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radiation is the governing troop safety cri-

- teria. If radiation does not govern, the unit’s
radiation history does not have to be con-

" sidered. If radiation does govern, the unit’s
radiation history must be considered; and

table C-11 and the table on page 2-16 should

be consulted and interpreted as follows:

- eFor units with no past cumulative radiation
dose (identified in thetableon page 2-16 as

RES-0 units), read direct from table C-11 -

for the appropriate risk and degree of
vulnerablhty

~ eFor units with a past cumulative dose up to
70 ¢Gy (RES-1 units), any further radiation
exposure must be considered a moderate or
an emergency risk. There can be no negli-
gible risk for personnel in this category.

" oFor units with a past cumulative dose from

Adjust troop saféty distance
only if radiation is

the governing
effect.

71 to 150 cGy (RES-2 units), any further

radiation exposure must be considered an

"emergency risk. Even though a further

~ exposure to nuclear radiation is an emer-

- .gency risk, the effects to this unit would

-include some sickness, but rarely 1ncapac1
tation.

' OFor units with a past cumulative dose of
-morethan 150 cGy (RES-3 units), all further

exposures must be considered an emer-:

gency risk. Any further exposure is'dan-

gerous. This unit should be exposed only if

unavoidable because additional exposure

will result in sickness, incapacitation, and
" probably some deaths.

FACTORS INFLUENCING
FALLOUT/DISTRIBUTION

B The distribution and 1nten81ty of gamma
radiation resulting from radioactive fallout

depend primarily on the following factors:

oThe kinds and quantities of radi_oacfive,
-materials produced by the explosion.

' oThe fraction of the radioactive materials
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produced that escapes to the atmosphere
oThe dlmensmns of the main cloud.

OThe wind speed and dlrectlon up to maxi-
mum “cloud helght

oThe dlmensmns of the base surge cloud
The base surge cloud radius is significant
in troop safety because there can be a very

highradiation dose rate within its confines. -

For an underwater burst, the base surge is
transient, and its contribution to residual
“radiation is minor. -

.-

FALLOUT PREDICTION PROCEDURES’

Numerous fallout prediction procedures have

chapters 3 and 4 of FM 3-22 are reeomrnended
for use by small units in tactical situations.

The proceduresin chapter 3 of FM 3-22 are for

~ simplified fallout predictions. These simpli- "

fied methods enable small units to estimate

~immediately thelocation of a poténtial fallout

hazard, thereby a]lowmg greater unit self
suff1c1ency .

The proceduresin chapter 4 of FM 3-22 are for
atomic demolition munitions fallout predic-
tions. These procedures, des1gned for the
prediction of fallout from friendly bursts,
also allow for possible subsurface emplace-

‘ment and/or subkiloton yields. The table
below, based on FM 3-22, illustrates typical

been developed. The procedures presented in

downwind distances of Zones I and II for-

‘ZONE | AND ZONE Il DOWNWIND DISTANCES (IN KILOMETERS)

DOB=0 'DOB-15WO0-3m DOB-35W03m

Yield (KT) Surface Burst Shallow Burial Optimum Burial .
. Zone | Zone li Zone | Zonell Zone | Zone ||

‘ 0.01 <02 <04 <02 - <03 . <OfT <02
0.05 0.3 06 -~ 031 061 02 041

0.1 0.63 1.26 0.66 1.8 044 0.88

0.5 25 . - 50 26 - 53 175 35

1.0 36 72 38 - 78 . 25 5.0

50 9.5 190 100 . 200 65 131

NOTE: - o i

. Aneffective wind speed of 15 kilometers'per hour is assumed. Downwind distances are based -
on-fallout prediction usmg FM 3-22, The 0.01 KT downwmd distances are conservatlvef
approxcmates . :

ZONEI: A zone within whlch are areas where exposed unprotected personnel may recelve
doses greater than 1 50 cGy in relatlvely short perlods of time (Iessthan 4 hours after arnval of
fallout) .

ZONE II "A zone wnthm Wthh the total dose to exposed unprotected personnel is not

~ ‘expected to reach 150 cGy within a period of 4 hours after the actual arrival of fallout but
“within which personnel may receive a total dose of 50 cGy or greater wnthm the first 24 hours
after the actual arrlval of faIIout .
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- surface and subsurface bursts. Note that the
downwind distance of Zone I initially
increases as depth of burst is increased from

_surface to shallow and that there is a signi-

ficant decrease for all zones as the depth of
burst is increased to optimum. A worksheet
that may be used in plotting a simplified
ADM fallout prediction based upon.yield and
an effective downwind message may be found
on pages 2-23 and 2-24. :

BLAST

" DIRECT EFFECTS

The direct effects of blast are an 1mportant
troop safety consideration..

High overpressures estimated at 45 to 55
pounds per square inch (psi) for nuclear
explosions cause immediate deaths while
lower overpressures on the order of 20 to 35
psi may cause severe internal injuries

_especially to the lungs or abdominal organs.

Eardrum rupture, which is painful but not
. necessarily disabling, may result from over-
pressures as low as 5 psi. Soldiers in field
fortifications may become casualties at lower
incident blast overpressures which multiple

reflections within small inclosures may build

- up to casualty-producing levels.

Translation, the process in which persons
~and objects are picked up and thrown, is the
basis for predlctlon of blast casualties to
soldlers inthe open.

 SECONDARY EFFECTS

 Secondary effects of blast also produce
casualties. :

The blast wave converts flying debrls stones '

and sand to missiles, thereby causing casual-

ties to unprotected personnel. Hot, dust-laden ‘

gases may cause burns. Airborne dust may
cause irritation and possible suffocation as

well as limiting visibility and movement
~ within and adjacent to the target area.

Emergency

_FM 5-106 EMPLOYMENT OF ADM

Buildings or fortxflcatlons may collapse on
personnel o .

DEGREE OF RISK AND DAMAGE CRITERIA

In tactical operations using ADM, the pri-
mary area of concern is the close-in region in
which persons and structures of military

‘significance are subjected to damaging over- .

pressure levels from blast. The following
criteria determine troop safety distances for.

warned, protected personnel (foxhole pro-

‘tection): '\
Deg}ee Blast
of Risk Overpressur_e (psi)
Negligile 4.0
Moderate : | 75

10.0

The above blast criteria, however, do not
preclude all blast injuries to protected per-
sonnel. Personnel in tanks subjected to 10 psi
overpressure will probably receive no signifi-
cantinjuries. Personnel in foxholes, however,
may become indirect blast casualties as a
result of foxhole collapse. An overpressure of
4 psi(negligiblerisk) does not cause sufficient
damageto either tanksor foxholes to produce

_ either direct or indirect casualties. R

Dvania'ge criterié for structures and field °
fortifications of tactical mgmﬁcance are
givenin appendlx C. :

When preclusmn of damage to nearby struc:
tures is desirable, potential blast damage _
must be evaluated. Normally, 1 psi over-
préssureis the criterion for preclusmn oflight
damage due to blast '

. Close -in- blast" overpressures resultmg from

subsurface detonations are considerably less
than those generated by an air or surface ~
burst Table C-13 shows peak air over-
pressures on the surface as a function of
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depth of burst and surface range for yields in
a dry soil medium. In a rock medium, blast is
reduced much more. In a rock medium at
depths greater than 50 W0-3 feet (15 W03
meters), reduce the distances in table C-13 by
50 percent. The depth of burst and'the range
to which a given peak overpressure extends

are directly proportional to the cube root of ‘

the yield.

MISSILING

Ahazardthat accompanies the blast effectin

. cratering is the ejection of large particles of

debris which travel along ballistic paths as -
missiles and are deposited at considerable

distances from ground zero. These missiles
can cause casualties and severe damage to

structures and equipment. The missile hazard

is not considered a limiting effect for ADM

- employment. However, you should caution

personnel within the area and move or protect

equipment which may be damaged.
4 .

- the thermal radiation is used in the vapori-

Thermal radiation intensities vary with dis-
tance from the detonation. This variation -
has been documented for air bursts and
surface bursts. No data are available, how-
ever, to quantltatwely estimate the thermal
radiation intensities at varying distances
from subsurface bursts. Below scaled depths
of approximately 5 W03 meters (Wis yield in
KT), the radius of the base surge ¢loud is
greater than the distances to which militarily’
significant levels of thermal radiation are

- transmitted. To assess the thermal radiation

hazard from subsurface burst, assume that—

oFor scaled depths of burst of 5 WO-3 meters
- or deeper, there is no militarily significant
thermal radiation at dlstances beyond the
base surge cloud.

 eForscaled depths of burst of 50 WO-3 meters

‘or deeper; the fireball is contained under-

ground, and there are no thermal radiation ’,

effects to consxder

THERMAL RADIATION

GROUND SHOCK

‘Thermal radiation results fl‘Qm the heat and

light produced by a nuclear explosion. During

a nuclear explosion, the immediate release

of an enormous quantity of energy in a very
small space creates an initial fireball

temperature that ranges into millions of

degrees. The temperature drops rapldly as
the fireball expands and its energy release
lessens.

If the fireball from subsutface burst doesnot.

penetrate the ground surface, practically all

zation and meltmg of the medium surround-

ing the device. Even when the fireball pene--
trates the ground surface, the intensity of

thermal radiation is considerably less than

that from a surface burst Refer to the flgure -

on page 2 13

Cratermg with ADM transmits energy into v

v the ground as well as into the air. Most of the

energy transm1tted 1sin the vicinity of ground
zero ‘and ‘contributes to crater. formation.’

. Ground shock is not used in the design of
ADM-created obstacles since the air blast
~and cratermg effects dommate

UNDERGROUND STRUCTURES

Within the regions of the rupture and plastic -
zones of a crater (see page 6-10), damage to
underground structures ranges from complete
collapseto damagethat seriously impairs the

‘use of the structure. The plastic zone, there-

fore, is the limit beyond which no mllxtanly
slgmﬁcant ground shock damage to under-

- ground structures ocecurs.
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'SURFACESTRUCTURES R \

Evaluation of ground shock damage to sur< - bulldmgs SO. that use of these criteria precludes

- face structures includes a range of structures . damageto stronger structures, The collateral .
from those specifically designed to resist .damage tables in appendix C incorporate
ground shock to the usual residential-type analysis of structural damage caused by
buildings. The criteria for precluding ground  ground shock

‘shock damage are based on res1dent1al type

FALLOUT PREDICTION WORKSHEET FOR ADM

(Flgute numbers refer to FM 3-22)

a. Time of Burst {Date-Time Group) . ' DELTA DDutt
. : ) {Local or Zulu).

b. GZ Coordinates o ‘ —  FOXTROT yzzzzzz
: c. Yield : ' e KT
(o Lo S
" d. Depth of Burst . e meters
e. Effective Downwind Direction - ‘ . degrees . ' '
f. Wind Speed ‘ S e kmph
g. Stabilized Cloud Radius {fig 30) ’ _________;__.(km.' nearest tenth)

© For yields of less

" than 0.15 KT, use 400
meters as the radius .
around ground zero.

h. Downwind Distance (DWD) of Zone |
(Enter fig 31 with fand ¢) -

i. Downwind Dnstance of Zone 1) ) .___.__.________ s
{2xLineh) - '

For subsurface bursts, complete Lines j—n.
1 ) - ’
0. .For surface bursts, continue at Line o.

j- Scaled Depth Factor
(Enter fig 21 with ¢}

k. Scaled Depth — X = : —_— .. meters
{Line d x Line {} :

worksheet continued on next page

" EMPLOYMENT CONSIDERATIONS 2-23
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’

FALLOUT PREDICTION WORKSHEET FOR ADM

(continued)
. 1. Correction Factors for Zone | and
Zone Il (DWD) ) . Zone t
Zone 1}

NOTE: :
To portray combined effects

{Enter fig 22 with k)

Adjusted DWD Zone | . X o =
“(Line'h x Line 1) ) L

Adjusted DWD Zone It X =
(Line i x Line 1)

Azimuth of Left Radial Line
Azimuth of Right Radial Line

Time of Arrival of Fallout at End of Zone H
(Zone |l downwind distance divided by
effective wind speed times 60 min}

Complete the fallout prediction:

{km, nearest tenth)
{km, nearest tenth)

{mils or degrees)
(mils or degrees)

minutes

1. Draw left and right (adial lines from ground zero (Line b) using angles from Lines o énd p.

2. Draw two arcs between the radial lines, using GZ as center, with »i'vadii equal to.the do’wnWind‘distances

from Lines m and n,

3. Draw a circle around GZ, using Line g.

i

4. Draw tangents to the GZ circle and the points of intersection of the two radial lines with the Zone t arc.

5. Plot the time-of-arrival arc, usihg the data from Line q.

| ground zero {G2). See chapter 6.

s

for trodp safety, draw a minimum safe distance {MSD) circle'.arlound
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horough peacetime planning is reduired to provide the tactical
commander flexibility in ADM employment. ADM have application as a

‘combat multiplier in all kinds of tactical operations. Upon receiving mission

orders, the commander a’naly'z'es the' mission and develops a conceptof the

operation. The plans and operations (G3) staff and Engineer then develop

an ADM plan to support the. commander’s concept. Thorough peacetime
plannlng facilitates nuclear release and control and thus provides the

‘commander needed flexibility in ADM employment. During planning, all

potential ADM targets-in the corps are analyzed and placed in a corps

* atomic demolition munitions location (ADML) listing. The ADML listing

facilitates ADM release request and controls the use of ADM, The corps
area is divided into several preplanned employment option areas. When
the tactical situation dictates, the corps or division commander requests a
particular number of ADM to be used in any ADML-listed target in a
particular option area durlng a specified time period. When the release is
granted, the corps commander has the authority to execute the released
number of ADM at any ADML in the option area. The yield of the ADM
used must match the previously planned yield specified for the target.

Normally the nuclear release authorization specifies a time limitation on
‘execution to control and limit use of nuclear weapons.

3-1
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ADM ROLE IN THE OFFENSE _

ADM are usually employed in areas under
friendly control and are integrated with
obstacle and fire support plans to support the

" commander’s concept of the operation. One.

of the roles that ADM can play in the attack
is. to protect the flanks of an attacking
formation, particularly in crosscompart-

- ~mented terrain. ADM can be used to seal

likely avenues of enemy counterattack.

A second role for ADM in the offense is to
create obstacles behind the enemy to prevent

escape from the attacking forces. Another - '
~ roleisinterdiction—disruption of enemy forces

by destroying major higliway and rail

SUBPFODRT OF TATTICAL Gets o

bndges in enemy terntory and dxsruptmg the =
enemy’s main supply routes,

. ADM employment teams can tiavel,with a

mechanized attacking force or be placed at
target locations by aircraft. The use of
specially trained stay-behind forces is
another technique which can be used to

attack enemy rear areas.

Not every posmon in the followmg d1scuss10n
will be used for ADM obstacles, but every one
is a good potential target that merits con-
sideration. Note that ADM should not be
used on targets that are easily bypassed

" unless friendly forces deswe to dlvert enemy

forces to the bypass.

-ADMIN THEOFF»ENSE

/j)__ | Oblecllve
| nterdlct /

_’____//L..

. By . - /
Protect
the Flanks

.2 ansy Pr AR~
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ADM IN OFFENSIVE OPERATIONS

Primary
o Axis .
Targets 1 and 2 can cut off the enemy’s. withdrawal

routes. They could be executed by airmobile forces
~ inserted in the enemy rear area.

Targets 3 and 4 can cut off enemy counterattack
routes. These targets would not be detonated unless
the enemy actually counterattacked.

Targets 5 and 6 can provide flank security to the-

attacking elements. Coordination with adjacent

Obiecliv.e_

Secori'dafy \
Axis

friendly units is necessary since the ADM effects will
extend there, .

Targets 7, 8,9, and 10 can provide economy-bf-force
support.in holding the shoulders of the penetration.
These targets would not be detonated unless-the
enemy attempted to seal off the base of the
penetrat:on

ADM PLANNING 3-3
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ADM ROI.E IN THE DEFENSE

The ADM has utility in all kinds of tactlcal
operations, but its greatest utility is in the
defense. ADM in the defensive role provide
key obstacles in barriers, block dangerous

avenues of approach, and counter enemy '

success with initial barriers.” ADM are
especially effective in creating massive
obstacles that can shape the battlefield to
facilitate economy of force opérations.

When enemy forces capture undamaged faci-
lities such as airfields, transportation centers,
and supply depots, they gain a very signifi-
cant addition to their combat power by tre-
" ducing dependence on follow-on logistical
- support. It is*very difficult to evacuate large
quantities of supplies because of the many
other demands for transportation. Therefore,

all commanders must have detailed plans for’
- destroying supplies and installations that °

may offer a significant combat advantage to
- the enemy. The ADM is very suitable for

cratering large airfields. Low-yield ADM may
effectively deny the enemy use of large supply
depots, POL products and equlpment rail
centers, hlghways and ports

~ Although the ADM 1s‘ usually used only asa
demolition, its basic effects are the same as
those from any other nuclear weapon. The
nuclear effects of the ADM may provide -
additional benefits useful to the counter-
mobility support of the battle plan.

EXAMPLE OF DEFENSIVE OPERATIONS

ADM targets are planned ‘throughout the
battle area. Targets should be planned well
forward to delay enemy attacking forces and
protect friendly counterattack force. Targets
should also be planned deep to counter poten-.
tial enemy penetration. In the figure on page
3-5, the river is the forward edge of the battle
area (PI‘ BA) '

~ADM IN THE DEFENSE

Provide
Key Obstacle
in Barrier

Deny Use
. of Facilities -

¥ | —" Counter Enem'y“':f{ﬁ';

Block Dangerous
Avenues of Approach

-

Success with

1-/’ AXYI DY A

h‘\:\ilial Barrier
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ADMIN DEFENSIVE OPERATIONS

/

Target 1is designed to narrow an avenueof approach.

the dotted arrow. The enemy will be required to
narrow the formation and will be vuinerable while

Target 2 is designed to canalize. It will completell'y
block the defile between the two hills and will force

the enemy to seek another route (probably near
target 1), : '

- 1t will force the enemy to follow the path shown by

moving through akill zone to bypass the ADM crater.

‘Targets4and 5 are bridges. They will not be detonated
“until the covering force withdraws across the river. -

i

Target 3 is a dam. lts destruction will wash out the
bridges at targets 4 and 5 and will flood low-lying
areas along the river. Mud will make the lake and river
bed impassable to vehicies for a considerable time.
Target 3 must be coordinated with-adjacent units and
national authorities because its effects will be
widespreaﬁ. ‘ o

ADM PLANNING 3-5
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*
.

. Many ADM targets can be attacked in a

DEI.AY DETERMINED BY TACTICAL
SITUATION

REQUIRED DELAY

Targets are attacked in dlfferent ways
according to the delay required.

Short-term delay (Category A): These

obstacles will delay passage (breach) by the ’

enemy for several hours to days.

Intermediate delay (Category B) These

obstacles will delay passage by the enemy for -

days to weeks.

Long-term delay (Category C) These

obstacles will delay passage by the enemy for .

weeks to months.

- 'NOTE :
Although unable to breach the obstaclep
inthe given time, the enemy may be able -
to find or construct a bypass route m a
much shorter time.

OPTIONS OF DELAY '

variety of ways. Each way may produce a
different length of delay. The tactical
situation usually determines the length of

_delay required. For instance, if we expect

soon to halt the enemy advance and to try to
regain lost ground, we would not want to

- destroy key bridges to produce a long-term

delay. On the other hand, if we desire to

preclude enemy vehlcular access to a portion

of the battleﬁeld a long-term delay may be
appropnate :

METHODS DETERMINED BY DELAY -

REQUIRED

CRATERS AND LANDSLIDES

ADM can produce craters wide enough to

* block all lanes of virtually any superhighway.

If the smallest-yield ADM is emplaced in a
culvert, the crater produced is wide enough

‘3R Anagnrean

t

that a vehicle- launch bridge or medlum-‘ .
length fixed tactlcal brldge cannot breach it.

: An ADM produced crater is dlfflcult to breach

with tactical bndgmg because it has a very g

“loose and contaminated lip. Its volume is so -

largethat filling itis alengthy process. It has
steep slopes that are usually very loosely
packed. Vehicles cannot get out of these.
craters unassisted. In addition, tanks cannot

‘easily bypass these craters if the adjacent

hillsides are steeper than 30 degrees.

Often a road that can be closed by a crater -
can also be blocked by a landslide. This -
method produces a large mound of loose -
rubble and makes bypass around either the .
uphill or downhill side virtually impossible. -
To block a road by landslide, the height of

slope above must be at least equal to the

road’s width, and the slope should be at least

30 degrees.

Craters and ]andshdes usually produce effec-

“tive kill zones. For example, a crater or

landslide on a mountain road may back up -

enemy traffic. If the road is narrow, some

vehicles may be lost while trying to reverse -
direction. If a superhighway is blocked, pos-

" sible bypasses become kill zones. A carefully

sited ADM obstacle along an enemy avenue
of approach can cause the enemy to back up .

* near the obstacle site and create a dense
target for attack.

Integration with natural obstacles can fur-
ther extend delay. Local bypasses or areas
that can easily be upgraded into bypasses
should be covered by fire or other deterrents

(scatterable mines dropped after the ADM
' . detonation, wire entanglements, or chemical

contamination). These additional obstacles

can keep the enemy in the kill zones created
by the ADM obstacle longer and thus enhance
the fire of friendly weapons. Sometimes ADM :
contingent effects (such as tree blowdown)
enhance the crater or obstacle.
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'COMPARISON OF A CRATER AND A LANDSLIDE
; " The solid lines indicate the profile before the | " / L
g detonation. The dotted lines indicate the profile after '
g the detonation. ' ‘ /
‘ , ‘ S
-/
/
( ‘
Theifigure below shows a-switchback\ that . mentintherock outcrop or mountainside will

could be effectively -blocked with an ADM.
There are several choices for emplacement

" peints: upperroadway, curve, lower roadway,

rock outcrop, or the mountainside. Emplace-

block the road with a landslide to cause a
Category A delay. It will be very difficult for
the enemy to reverse direction or disperse
when halted by the obstacle, and the enemy

1 ‘ - ment on the road will block the road with a will be extremely vulnerable to artillery or
crater causing a Category B delay. Emplace- tactical air strikes.. L :

POTENTIAL ADM CRATER OR LANDSLIDE SITES

''''''

ADM PLANNING 3-7-
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The figure below shows a road that runs

along one side of a narrow, steep valley.
Cratering the roadway produces two kill
zones: one where enemy vehicles will stop on

the road and one in the open field where the

remotely delivered scatterable mines are
shown. \ :

BRIDGES .

Bridges may be attacked in three ways to
produce three different lengths of delay:

& Theapproachroad tfetwork may be bloéked .

< to produce a short-term delay (Category

¢.The approaéh road network may be
cratered or the approach ramp and short .

HIGHWAY CRATER CAU’SING(ENEMY DELAY

7\

—-‘—— indicates an artillery concentration

x _ indicates remotely delivered
scatterable mines

Limit of Tree ,
Blowdown

s ~. N
<2 :
Fer 3 s A

. cl( \.

> I ' >> indicates a TOW anti-tank weapon
/\" I >> indicates a DRAGON anti-tank weapon

NOTE: Hf the open field is fnarshﬁ the operation is more effective,

e K T




F 1 e——

spans can be destroyed to produce an
intermediate delay (Category B)._ s

e Thelarge center spans or theentire bridge
can be destroyed to produce a long-term
delay (Category C).

In the figure Below, point A is a possible

- emplacement for short- or intermediate-term

~FM 5-106 EMPLOYMENT OF ADM

delay dependent upon munition emplacement
(intermediate-term if the entire roadway is
cratered; short-term if the roadway is blocked
but not destroyed). Emplacement at point B
would cause intermediate delay. Em-

" placement at point C would cause damage
_that could take months to repair.

e

DELAY OPTIONS FOR DESTRUCTION OF BRIDGES (1)

el aeafpA r #«

e i Y st

‘M

[ P 5

+ ———t o

PERT P

L v . ~
et .

e r————— i i o o e Bl

]
oo 1

B T 8
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In the figure below, points A at each end of
the bridge would cause a tactical delay to the
enemy. The munition could be placed to
create either a Category A or a Category B
delay. Emplacement at point C would cause

damage that could take months to yearsto. -

repalr (Category C)

The brldge in the figure at rlght can be
attacked to create a Category A, B, or C

DELAY OP]'IIONSVFOR DESTRUCTION OF BRIDGES (2)

3-10 ADM PLANNING




obstacle. Shovrt-:term delay can be achieved
by creating alandslide at the bridge approach

(point A); intermediate-delay by cratering the g

approach roadway (point B); and long-term

delay by. destroying several bridge spans_

(pmnt C).

FM 5-106 EMPLOYMENT OF ADM .

’ B:ecause:br'id\ges destroyed by ADM usually
~do not need to be supplemented with conven-
" tional 6bstacles, detonation may be reserved

until the tactical situation requires it. If the

~ situation never requires the obstacle, the :

ADM is quite easy to recover.

K

DELAY OPTIONS FOR DESTRUCTION OF BRIDGES @)

'ADM PLANNING 3-11
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DELAYOPT!ONS FOR DESTRUCTION OF TUNNELS

| TUNNELS

Tunnels may be attacked in four ways. See
figure above.

¢ A munition can be f)laced onthe approach

road network (positions A) to create either

~a Category A or a Category B delay: The

~approach road may be blocked to produce a

~ short-term delay. This approach does not
deny the use of the tunnel to foot troops.
The approach road may be cratered to
produce intermediate-term delay.

oThe entrance or exit portals may be blocked
- by crater, landslide, or destruction of a
short portion of a tunnel entrance (posi-
tions B). This method denies the tunnel to

both vehicles and foot troops for an inter-

medlate delay.

OThe undergrouhd portio’n‘of a tunnel may

be damaged or destreyed (positions C).

- Moderate damage could be repaired by,

- clean-up crews ’remoyiné rubble from the
tunnel and- -would produce intermediaté
delay. Severe damage could be repaired

only by techniques used in digging a new

~tunnel and would cause long:term delay.

The degree of damage is dependent upon
the ADM yield.

oThe underwater portion of a tunnel may be

3-12 ADM PLANNING

-destroyed (position D). This method would
flood the tunnel, would be very difficult to
‘repair, and would cause very long-term’
delay. :

DAMS AND CANALS

Dams and canals are almost always very,

difficult to replace, and the release of stored

‘ water normally causes long-term delay.s

Destruction of a dam or canal lock creates '

_ two zones of damage

. Downstream. The area downstream is
* flooded, bridges may be washed away, and

structures may be destroyed After the water
drams away, theareais swampy. An example

- of the downstream result of destroyingadam

is:In May 1943, British air strikes breached a :
dam on the Moehne River. In 12 hours, 83

~ percent of the reservoir (116 million' cubic

meters) drained. A flood wave 10 meters high
moved -down the river valley at an average
speed of 5.8 kilometers per hour. This wave
destroyed.25 hydroengineering complexes; 4
railroad and 16 highway bridges, 80 kilo-
meters of railroad and highway, and several .
thousand buildings. All permanent bridges -
within 50 kilometers downstream of the dam
were washed away. / '




Upstream. The reservoir behind the dam or -

the canal behind thelock drains and becomes
a swamp or mud flat thatis difficult to
traverse. PR ’

 Major roads often pass across dams. If the
objective is to block: the road .and if the

consequences of destroying the dam are un-

desirablé, consider a different location.

COMPLEX TARGETS

Some targets involve a combination of the

preceding types of targets. Some examples
~are shown below and on pages 3-14 and 3-15.

The dam below restrains a huge lake more
than 500 feet deep. For 250 miles downstream,

- FM 5-106 EMPLOYMENT OF ADM

there are only five pointé where the river is
bridged. Destruction of the dam could pos-

sibly destroy all of them. It would assuredly .

destroy. the first two (the third bridge is 130
miles downstream). Therefore, destruction of
this dam may create a 300-mile-long barrier. -

In addition, the road across the dam is a

‘major route. Dyes’tructiOn‘of the dam (position
'C or aposition within the dam) would cutthis

road.

Alternatives to destroying the dam are shown |
as two positions A. Landslides or craters at
these points would close the road without

" harming the dam. There are numerous other
_possible sites for craters and landslides on

this highway. , T

COMPLEX DAM TARGET B

~ADM PLANNING 3-13
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~ The bridge-tunnel complex in the figure bé

low is'the farthest downstream crossing of a

- large estuary. The next crossing pointis 115-
- miles upstream. Destruction of this bridge-

tunnel complex could trap an enemy on the -

_peninsula between bridge and tunnel, or it

could deny that peninsula to an enemy

approachmg from the near shore.

This complex could bedamaged for long- term
delay at points C or D. However, in this case,

- a crater at points A or destruction of short

spans at point B suffices if the defender has _
air or naval superiority. The enemy would be
very vulnerable while working to repair even
minor damage at those exposeddecations.

COMPLEX BRIDGE-TUNNEL TARGET

AN DL AN DI,
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4 ' . . . . . : : . - . Ty

There are four '1i1i1itafy'targets in the figure:
below: the two bridges, the tunnel, and the
road around the mountain.

An ADM émplaced at point A to éaﬁse‘ a
landslide would create obstacles at all four.
targets. ,

Either of the two bridges could be selectively
destroyed with a low-yield ADM emplaced at
one of the two points B, or a higher-yield
ADM could destroy both bridges. The tunnel
could be selectively destroyed with-an ADM
emplaced inside it.
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NEED FOR COORDINATION

Command responsxblhtles and staff actlons
in the planmng and employment of atomic
demolitions generally follow established
command and staff channels. Planning for
the use of ADM is an integrated effort with
many overlapping staff responsibilities that

'necessitate continuous coordination. The
.engineer is the key ADM actor on the coor-

dinating staff. The engineer is the principal
advisor to the G3 in the preparation of ADM -
plans to support the concept of operations
through initial planning to the gxecutibn of -
the ADM mission operations order.

TASKS AND RESPONSIBILITIES FOR
__ADM PLANNING

Tasks and responsibilities for ADM planning-

~areoutlined on the following pages. Execution
_responsibilities which are discussed in chap-
- ter 4 are also outlined. This matrix provides
" an overview of ADM mission planning, com-

mand and control, pre-employment, and em-
- ployment tasks and responsibilities. For
detailed definitions of actors, see appendix D.
The coordinating staff consists of the prln-
‘cipal staff and Engineer, civil affairs, air
liaison, fire support, nuclear, biological,
chemical (NBC), and combat electronics
_ warfare intelligence elements. Additional
" guidance on operatlons involving tactical
“nuclear systemsisin Field Manuals 6-20, 100-
5, and 100- 50 -

COMMAND GUIDANCE

The magnitude and nature of nuclear effects
have a profound influence on ground opera-
tions. Guidance of commanders to their staffs

~is vital to successful operations on the inte-

grated battlefield. Guidance must be timely
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TASKS AND RESPONSlBILITIES FOR ADM PLANNING AND EXECUTION

5 5] 5
c cla el o=
'.E,m :-én > - > c @ e |2 e
7] [~} 3 R o] 2 [} =S {.= o X —
asE| Z2E 1 [ c g |20 r]
g | 2¢ el =2 5 )& e w0
geE ElexloxzlE= = =l28| o c
o =1 gx = L ) o=|ag) g
QWO - X O c|lac EO > I3 0 OS Lt o (=
OxO | BWO |EDjuD|2al < W | g |OB[=Q| W ”

PLANNING
Develop Concept of Operation

x

Target Selection

Target Reconnaissance -

Target Analysis

Target Folder Preparation

‘ADML Listing Preparation’

" Group Employment Plan (GEF)
Preparation

ADML Listing and GEP Approval

Advise Corps/Div. Cdr. on ADM

Incorporate ADM on OPLAN

Request ADM Release

Prepare ADM OPORD

v

COMMAND AND CONTROL—FINAL PLANNING
Receive ADM Release Approval

Designate Number, Option, Area
and Time Frame

Relay Nuclear Release Message

Designate Executive Commander

Issue ADM OPORD

Designate Mission Officer(s)

Designate Mission Task. Force

PRE-EMPLOYMENT
Operate as Field Storage Location

Secure Groupd Convoy* -

Secure Field Storage Unit* o

. Provided as dlrected by Executmg Commander and. deslgnated in the mission task
force orgamzauon in the ADM OPORD. Normally from maneuver unit-but may be
- selected from any assets avallable to Execuung Commander

ADM PLANNING 3-17
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_ TASKS AND RESPONSIBILITIES FOR ADM PLANNING AND EXECUTION (continued)

Ammo Unit
Military

 Coordinating
Staft

Commander-
.Police .

Maneuver

Releasing
Commander
Division—
-Executing.
Unit.

1 Special

Corps—
‘Aviation
vEngir_\eer .
| ADM Unit
Mission -
Officer
EOD
Signal

Conduct Traffic Control

Provide Air Transport of ADM

Prepare Emplacement/Firing Sites

Provide ADM Mission Officer*

« -Provide ADM Target Team Leaders*

; Provide ADM Security Force(s)

Evacuation of Civilians i : : g

Prefire Checks and Preparations

"EMPLOYMENT

- Conduct Mission IAW ADM OPORD

Coordinate Mission Execution.

- Command Mission Task Force,

Secure Ground Convoy FSL to |
Target* )

i Ay
. ‘,,) ©  Secure Emplacement Site*

Provide Area Security

Install Field Wire Command Link*

Conduct Traffic Control

Transport ADM Firing Team with - : . N
Munition

Provide Engineer Support.

Provide Communication Support L ‘ - ‘ 1

Perform Emergency Nuclear
Weapons. Support

- Emplace, Assemble, Detonate
Munition AW OPORD .~

Conduct Emergency bestrqcﬂ,on

Report Mission Results

*Note: . Provided as directed by Executing Commander and designated in the mission task
force organization in the ADM OPORD. Normally from maneuver unit but may be
selected from any assets avaitable to Executing Commander. '
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and as complete as possible. In developing * eAcceptable risk to our troops from our
their initial staff planning guidance, com- " weapons. o
manders must consider the reqiirements of : :
all their general and special staff. As much of OPrecluswn of damage Collateral damage" :
_their guidance as possible should be standing . - constramts o
operating procedures (SOP). As a minimum,
the commander’s guidance should address— OTarget prlorltles
sResults desired from the employment of CSecunty of ADM systems
"ADM such as stop a penetration, delay for ' :
“four days, divert penetration, protect eNuclear acc1dent or mcxdent control
‘flanks, interdict or destroy fixed targets
-and so forth : . - °Command and control of ADM missions.
ODesn*ed degree of target destruction, for . OCommumcatlons for ADM operatlons
example, severe or moderate. ‘ :
(,T y STAFF AREAS REQUIRING COMMAND GUIDANCE
. ]
Replacement.of individuals and units ) Prescribed nuclear load (PNL)
Radiation exposure records Resupply” .
Mass casualties and graves registration . Nuclear accident incident control (NAIC)
‘Medical treatment priorities ’ Lo i
' | L G5 :
: _ Civil affairs
Target acquisition . ~ - Host nation support:
Target priorities : . , , -
‘Essential elements of information (EE!) s e e Chenical Officer - ——
it .~ - - NBCreports : _ 5 A
: S , ' . Decontamination B
‘Risk and vulnerability criteria NBC defense
Collateral damage criteria : : : : v
o Command and control of nuclear missions S e e ERIgINEEE
g Preclusion of damage criteria . . \ ‘
Target priorities ’ , ADM employment
Psychological operations '~ Engineer work priorities
Allocation and. assngnment of specual v ; S .
ammunition -~ Fire Support
Mission-oriented protecttve posture S Coordinator = e
(MOPP) - ' ' , : R
Allocation and assignment of special
weapons.
" Target priorities
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Section mmm Mdf\!%fu ALY AISSTCHNG

__STEPS IN PLANNING

.Plannmg for ADM missions requires- the o
following steps: ,

1. Analyzmg the mission, concept of opera-
ticns, and terrain.

2. Selecting possible ADM target locations to

support the concept of operations and
- making mission statements.

3 Obtaining target information on all se-
lected possible targets.

4. Performing target analysis to select—with-
in any command constraints—the yield of
munition required to produce the desired
obstacle.

5. Obtaining target approval. |

6. Developing employment option areas and
group employment plans.

7. Requesting release or authority to execute
one or more ADM.

8. Writing the ADM operations order_ for the
. execution of missions.

MISSION STATEMENT

" COLLABORATION ON MISSION STATEMENT

. After analyzing the unit mission and the

terrain, the commander decides on a concept
of the operation. Knowing the concept of the

~operation and the terrain, the Engineer staff

officer tentatively selects from a map those

- potential obstacle or denial target sites which
‘may be suitable in size and importance. The
plans officer or the plans and operations -

staffs and the Engineer staff officer then

collaborate on a mission statement for each
ADM target.

3-20 ‘ADM PLANNING
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-Examples of mission statements are—

“The destruction of the bridge at
. HB487380 must delay the enemy. torcesv
for 5 days

““The road crater at HB94107295 must
cause the attacking enemy forces to -

change direction to follow nghway _ k
202”

““The road crater at HL10248130 _willl‘
- block any possible enemy counterattack
from the right flank.” .

NEED FOR PRECISION IN MISSION
STATEMENTS

The mission statement should state the
purpose and the what and where as
precisely as possible. Who and when will be
covered in other portions of the plan. The
mission statement provides the basis for all

‘subsequent planning. For example, it will

influéence the type of information required
during the target and mission area recon- -
naissance and the quantity and yield of ADM
needed todo the job. It may very wellinfluence

- the releasing commander’s decision to ap-

prove or disapprove the target..

RECONNAISSANCE
RESPONSIBILITIES

The combat Engineer battahon isresponsible

" for ADM target reconnaissance in its area of
“operation. The divisional combat Engineer
“battalion is responsible for reconnaissance
-in the division’s area of operation.. Non-

divisional Engineer battalions are assigned
responslblhty for ADM target reconnaissance
in the corps rear area by the corps Engineer
in conjunction with the corps rear area tac-
tical commander. The ADM company/ ..
platoon can provide technical advice and -
assistance to reconnaissance parties. A




. reconhaissance party should coordmate its

actions with the target analyst.

INITIATION

Once the tentative targets are selected and .

mission statements written, the Engineer
staff officer requests the Engmeer unit -to
conduct a ground reconnaissance of each site
and the surrounding mission area. The recon-
naissance of the target plays a key role in

- selecting the minimum yield to do the job.

The reconnaissance must be done by a ground

- party because of the large amount of infor-
* mation required.. ' :

MIS’SION AREA RECONNAISSANCE

Becausethe ADM is a puclear demolition,the
planner must consider hazardous'as well as

" desired effects. As aresult, the planner needs
" information about the area surrounding the
~target as well as technical data on the target
_itself. When. planning for employment in

friendly- territory, the planner should coor-

- dinate with host nation authorities.

| CONDUCT OF RECONNAISSANCE

Completeinstructions for conductmg an ADM
target reconnaissance and a mission area

‘reconnaissance can be found in chapter 5.

TARGET ANALYSIS

 DEFINITION

ADM target analysis is an examination of
potential targets and surrounding areas to

~ determine munitions required to produce de-
“sired obstacles and to hmlt undesirable

effects

RESPONSIBILITIES

The analysis of ADM recqnnaiséance data
and selection of munition and placement

EM 5-106 EMPLOYMENT OF ADM |

position are the responsibility of the target

 analyst. Any staff officer position authorized
‘tobe qualified with Additional Skill Identifier.

(ASI) 5H must, by virtue of this qualification,

‘be able to perform ADM target analysis. The

analysis must be verified by both the opera-

tions and engineer staff elements. Staff sec-
_ tions which have qualified target analysts
are operations, fire support, engineer, and

chemical. The Engineer prepares the target
folder. The ADM company/platoon can pro-
vide techmcal ass1stance

DATA FOR ADM TARGET ANALYSIS

~ Tables in appendix C of this manual and in
FM 101-31-3 present. technical data for the -

hypothetlcal ADM family. Where conflicts

exist, the most current field manual shall be:

used. For stockpile weapons, see tables in FM
101-31-2 (SRD). The ADM damage tables in

‘this manual provide hypothetical data for
most demolition targets. Hypothetical troop
safety tables and collateral damage tables -

are also mcluded

The troop safety tables (_appendix '®)) simﬁl-

‘taneously consider initial nuclear effects and

the degree of risk to friendly troops in each

" condition of vulnerability. The tables give .

the minimum distances that friendly troops
in various conditions of risk and vulnerability ~

* must be: separated from ground zero to pre-
- clude casualtles '

The damage tables’;.(abpendix C) show the
extent of effe(:ts based on surface and/or
subsurface ADM bursts. For each- ADM,

damage dlmenswns to various target types :

are shown

" The contmgent effects tables consider the

distance to which tree blowdown, hazard to
aircraft in ﬂlght fire areas, and collateral
damage extend. \

The tables in FM 101-31-2 (SRD) have been
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~computed for ADM in the United States
stockpile, whereas those in appendix C have
been computed for the hypothetical family of

/ ADM. Thé formats, however, are similar. -
o One who understands-how touse the unclassr-
fied tables can readily make the transmon to
the classified tables. - i .

) | | | . PROCEDURES

Chapter 6, appendix D, and FM 101-31-2
" (SRD) present specific technical procedures
for target analysis. :

OBTAINING'TARGET APPROVAI.

The corps commander must approve all ADM
_ targets. Since military operations are con-
. - -~ ducted within political and military con-
. : e , .straints, the corps commander considers

The corps commander constraints such as geographical or political _
must approve all boundarles yield limitations, minimization -

ADM targets. - of fallout collateral damage limitations;
preclusion -of damage, and restrictions on,.
attacking specific kinds of targets. ’I‘horough
prehostility planning can result in prewar
N _ _ approval of most if not all potential ADM
i “‘;. , targets. Normally the corps commandermust
. submittargetdatatothe echelon above corps
co (EAC) which coordinates with political
‘ ' authorities and obtains their approval to add
- spec1fxc targets tothe approved ADMTocation
listing. ~

'ATOMIC DEMOLITION MUNITIONS
'LOCATION (ADML) LISTING

A‘DM target location. The corps maintains
an ADML listing which is a compilation of
all approved ADM targets within the corps.
Divisions and brigades maintain the portions

of the corps ADML 11stmg for their respective
areas of operation. The ADML listing in-
cludes, as a minimum, target number, target

~ location, target description, and munition/
. yield to execute target (or munition options;
that is, SADM/0.5 KT at 10-meter depth of

- burst or MADM/1.0 KT surface burst). The

’

SVBATREE S SR aveAy | it B
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ADML listing ' may also.include pertihent
effects data and a purpose statement for each
target. v ,

TARGET APPROVAL

. Thedivision and corpsrear area commanders
select potential targets, prepare target folders
in accordance with appendix D, and submit
the folders to corps for approval. The corps
Engineer and operations eléments review the
target folders to insure that the planning
satisfies political and military constraints

“and provide, their recommendations to the

-corps commander. The corps commander then

approves or disapproves the target. A request

to add the target to the corps’ ADML listing is -

then forwarded to echelons above corps.
Maneuver commanders should strive to have

all potential ADM targets approved (namely,

posted on the corps ADML listing) before
- fighting starts. Prewar approval streamlines

The corp commander
approves or disapproves

all targets.

Purpose

Delay enemy
force for
5 days,

- Block possible
‘enemy. counter-
attack. )

. Cause enemy to

-change direction.

of attack to
follow highway
202.. .

Bfock avenue of
approach for
10 days.

Flood the Hart
River valiey to
delay the.enemy -
for 2 weeks

- ADM request procedures.
SAMPLE ADML (ATOMIC DEMOLITION MUNITION LOCATION) LISTING
Target No. Location ’ DeScription ‘ Munition
A27 HB 487380 HWY Bridge 0.10;KT‘
809 HB 10248130 Crater HWY 95 0.5 KT.@
’ , 10m DOB
or .
C10KT
surface
BI10  HC 94107295 Crater HWY 10 6 KT
B12 HC 74198920 Tunnel HWY 10 KT
c31 HC 250158 Earthen Dam 1KT
€39 "HC 210050 Railroad Mar- 0.01 KT
: :  shaling yard - '

Deny enemy use.
of railroad
“facilities., -
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DEVELOPING GROUP
EMPLOYMENT PLANS

T6 control and limit the use of nuclear
munitions, corps and higher echelon comman-
" ders limit execution to a specific number of
~munitions within a specific time frame and
within a specified geographical area. To
, A simplify nuclearrelease request and to control -
P » : ‘ “munition execution, corps or higher head-
) ‘ ' quarters should define and approve employ-
ment option areas during planning. These
‘ areas may be defined along military or key
. - , . _terrain boundaries. These option areas, com-
' ' bined with the ADML listing to form group
employment plans, streamline ADM release
‘requests and help the corps commander
control nuclear munition employment, Some
overlap should be provided at option area
‘boundaries for flexibility in arapidly moving
“battle. . T

GROUP EMPLOYMENT PLAN

Option Areas Based Upon Terrain Features

R
) -
~A Forward .
. g Edge of -
E B 7 Battle
‘_.._\_—-—- C o -—\‘ Area
\ XXX

KIBEER
: \\ %20

° &
‘ 'v‘a‘“& . E
' R '

L
. .
>

XXX

\ — ft‘"]““;_’%v——‘v‘c ___.‘.._..__..‘
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'RELEASE OF ADM FOR
__EMPLOYMENT

Because nuclear weapons including ADM
represent combat power of trenmiendous mag-'
nitude, the first use of nuclear weapons signi-
ficantly changes the nature of any conflict.
While the corps usually orients tactical
nuclear planning te achieve tactical goals,

‘any employment of nuclear weapons has a

political aspect of which planners at all:
echelons must be aware. Whether nuclear
weapons should be used during aconflict and
how much they should be used are strategic
decisions that political authorities will make.

- To dampen the escalatory effects of using

nuclear weapons, release normally will be
granted only for limited numbers of weapons-
to be fired within a specified time frame and
within specified areas.

GROUP EMPLOYMENT PLAN
Option Areas Based Upon Battle Area Boundaries .
S ,’/]‘
_Forward Edge of the AT
' : : < Battle Area L |
y DL ; 4 |
/ _ I A\‘Q "/'l |
: . : X \ I : .
‘ ! ! -
I l ' ' I .
X - X. l Forward
] - l Line of
Q : Troops
xi i)l l
H—x—H | |
v Yy . vl \ l [
—— e
® ADMLS ' . Forward Edge of the Y SR
: . S Battle Area =~
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. 'WHO REQUESTS RELEASE

‘ Requests for release of ADM are usually

prepared by division and submitted to corps.
Corps considers subordinate requests and, if
appropriate, forwards a formal request to
echelons aboVe corps.

FORMAT FOR REI.EASE REQUEST

" Release request is in a format specified by
major commands (MACOMS). The request’

for ADMrelease should containthe following:
_*Specific number of ADM requested.

eSpecific option area of planned employ-
ment.

eSpecific time frame for employment.

eJustification of the need to employ ADM.

' Note that corps and echelons above corps

have the corps’ group employment plan

" (ADML listing of approved targets and a
. +«definition of the corps preplanned option

areas). If the request is approved, the corps
commander has authority to execute the
specific number of munitions, during the
specified time frame, within the specified

_employment area. Only targets on the corps
ADMULlisting may be executed, and the yield
of the munition used must match the target
yield spec1f1ed in the ADML llstlng

PREPLANNED NUCLEAR WEAPONS PACKAGES |

_ADM releaseis usually managed as described
in the preceding paragraph, i.e., separately

from preplanned nuclear weapons (artillery
and missile) packages, but ADM may be
included in these packages. See FM 6-20. .

Planners must recognize that obstacles such

as those produced by -ADM are often needed -

to force the enemy into a disposition that.
makes him a profitable nuclear weapon tar-
get. Therefore, the obstacle must be created;

the situation must develop; then the pre- . -

~.planned nuclear weapon package may be
fired. The specified time frame for a mixed .

. package (namely, joint ADM and artillery)
~ execution may not be enough for the above

process. If so, ADM should be requested as

. outlined in the preceding paragraph for

execution before an artillery nuclear weapon

conflict with other planned nuclear strikes.

__THE OPLAN

The final stage in pre-employment planning"

is the preparation of the operation plan

must be addressed in division and corps rear
OPLANSs. This can be done by using a sepa-
rate ADM arnnex, the engineer annex, the

obstacle annex, the fire support annex, or
~-any -combination of these as long as each is

cross-referenced. A sample format for an
ADM annex is-at appendix E. -~

THE ADMOPERATIONSOR‘DER

The final stage in employment plannmg is
preparation of the ADM mission execution
order. This order must be prepared by the
headquarters executing the ADM mission,

. normally the division. The ADM operations

order is standardized. Most of this order can
be prepared well before the need to execute

ADM with the remainder prepared by filling

in the blanks just before the mission begins.

The specific con tents of the ADM operatlons'
~ order are detalled in appendlx D

package. ADM employment plans must not .

(OPLAN). ADM planning and employment
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his chapterdcscusses the who and how of ADM employment. Itdefines

key personnel, their execution duties and responsibilities, and security
a nd safety procedures for the conduct of ADM missions. This chapter
should be used in conjunction with appendix D which is the Standard
NATO ADM Operations Order Agreement and FM 100-50. The key actors
" in the conduct of ADM missions are the releasing commander, executing
commander, ADM mission officer, ADM platoon leader, ADM target team
leader, ADM firing team leader,” ADM security force commander, and
engineer support commander.

)
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RELEASING COMMANDE‘R

The relea_sihgbom{mander usually is the
commander of a corps. The releasing com-
mander is appointed by higher headquarters

and is empowered to authorize ADM expen-

) ‘diture subject torestraints imposed by higher
" authority. This officer has overall responsi-
bility for the mission. Given National Com-
mand Authority and theater commander

-~ release, the releasing commander authorizes

. .employment of ADM from the corps’ nuclear -

allocation or requests additional allocation
from higher command echelons. The re-
leasing commander orders or delegates target

- execution. The releasing commander also— .

‘eExercises approval authority over all

. subordinate ADM plans and targets in-
. cluding the ADML listing.

' eDesignates the executing headquarters for
ADM target execution. The releasing

ti)‘:ﬂ“)’"é %‘f i'« f] .

commander’s headquarters or those of a

subordinate unit may become the executing

headquarters

OInsures that the executing unit has re-
sources to support and executé the ADM :
- mission.. ~

’ 0Prov1des instructions, as required, to .

coordinate all elements engaged in the
mission and insures adequate control.

elfretaining authority to detonatethe ADM,
also establishes reliable channels of com-
maunication to transmit the detonatlon.
order quickly and securely '

_EXECUTING COMMANDER

Executing commanders are those to whom'
nuclear weapons are released for delivery in
accordance with approved plans. Executing

- commanders are responsible for execution of

Vo COMMAND AND CON.TROL OF ADM MISSIONS |

-
. —
—— -
e

ADM Platoon<

Rk
‘ Releasing (Iiommandgr o
N k%

Executing Commander ket — Technical

Command

e—e—»—o Operational
~Control

Advice

\'\\; | % g% .

>~ Mission Oiflcer ‘

au@

—~ ADM Target Team Leader(s)

: ' i Required: :
ADM ang Team ﬂ @ @ N ’~ . Engineer, -Commumcahon;,

and Transportation

e ADM Secunty Force Leader © " Support Leaders

v
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ADM targets within their operational areain

.accordance .with instructions issued or
approved by the releasing commander. An
executing commander is normally a division
- commander, The executing commander—

eIssues the ADM operations order (appendix
D). This order may be completed, with the
exception of filling in some blanks during
peacetlme ,

'Appomts amission officer and an alternate’

for the conduct of the ADM mission. A
‘mission officer may be assigned multiple

 targets if provided with the necessary tar-

get teams or a single mission officer may
be designated for each target. The mission
officer’s grade should be appropriate for
control of the forces assrgned A second
~ . lieutenant could be assigned as mission
officer for a single target. An officer more
- senior in grade would be required for
execution of multiple targets that normally
require extensive coordination. For
example, a maneuver task force com-
mander or that person’s executive or
operations officeér could be designated

mission officer to execute several ADM

that create obstacles critical to the task
force’s mission.

® Determines the strength of and designates

the formation of units to provide the ADM
target teams [ADM security force, ADM
. firing team(s), and any required Engineer,

Signal, and transport support]. Insures v

- that the mission officer has the assets to
accomplish the mission.

' ePrepares target folders and plans the use
of ADM for the asSigned area ofoperations

OWarns frlendly umts and cw111ans near a

detonation. This’ respons1b111ty mcludes -

control of traffic and refugee flow, and, if
‘-warranted mlhtary and cnnhan evacua-
tion of danger areas.

FM 5-106 EMPLOYMENT OF ADM

eProvides the releasing commander muni-

tion expenditure and tactical damage
reports '

: OEstabhsheS primary and p0s1tlve alternate

channels of communication to transmit
orders to fire the ADM or. to transmit
changes in mission to the ADM mlss1on
officer. -

OEstabhshes and maintains procedures for
passage of emergency action messages
(EAM) and permissive action link (PAL) .
datato the ADM platoon and firing teams. -

ADM MISSION OFFICER

The ADM mission officer is the executing
~ commander’s representatlve and the leader
~of the ADM mission task force. The ADM
mission officer is in operational control of the
ADM target team(s), This officer is respon-
“sible to the executing commander The mis-
sion offlcer——

0D1rects and controls the mlssmn in accor-
dance with the executing commanders
orders
OOperatlo‘nall’y controls the mission task
force and the organlzatlon of the target
teams.’

eInsures completion ofthe mission in accor-
dance with the executmg commander s
orders.

sIndicates c()mmand site forward locati’on,‘
and firing site(s) if these are not specified
intheoperations order. This decision must
include consideration of the technical

requirements specified by the ADM platoon o

or firing team Ieaders

elnsures famlharlzatmn with command re-
lationships and responsibilities for emer-
gency firing and emergency destruction.

' CONDUCT OF ADM MISSIONS 4=3
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eNominates and briefs the most suitable
availableofficer as an alternate if this has
‘not been done by the executing commander.
* The ADM mission officer should also detail
and brief further alternates on their rela-

‘the mission officer for the execution of mis-

sions. ADM platoon leaders are directly re-
sponsible to the commander of the unit to
which the platoon is assigned or attached.

An ADM' platoon leader—- ' » :

- tiveseniority and duties. The ADM mission
officer should inform the ADM firing team

) . leader(s) and leaders of other subordinate

mission elements of such appointments.

sPasses on orders regarding changes in

state of readiness and firing of ADM to the

.~ ADMtarget teamleader(s)and ADM firing

‘team leader(s) immediately on receipt and

records such in the ADM OPORD in the
approprlate place. See appendxx D.

’ OInsures that the ADM target team leaders
are immediately informed of any changes

to plans which may affect the mission or .

nuclear munition custodial procedures.

*Keeps the executing commander informed
onthetactical situation at the target site(s)
- and the state of readiness of the ADM in
accordance with the Orders, Reports, and

.“3 - Code Words appendix to the Operations -

Order. See appendix D.

eProvides a tactical damage evaluation of
the ADM firing(s) to the executing com-
mander by the qulckest means.

OEstabllshes positivesignal communication
- links with the ADM target teams. -

- e Assumies the duties and responsibilities of

ADM target team leader and security force .

commander when assigned.
.

ADM PLATOON LEADER _

. ADM platoon leaders or in their absence the
- ADM platoon sergeants are responsible for

command of the ADM platoon. They release

“operational control of ADM firing team(s) to

4-4 CONDUCT OF ADM MISSIONS

OOperates a field Storage location (FSL) for
munitions if the platoon leader has appro:
priate securlty forces. A platoon leader’s
responsibility includes not only physical .
possession of the munitions but also total
responsibility for their combat movement,
storage, security, safety, maintenance, and
related accxdent and incident control. '

- ols respon31b1e to the custodlan of nuclear

~weapons, usually the commander of the
special ammunition. supply point (SASP),
for mamtammg custody of nuclear muni- .
tions issued to and in the charge of the
-platoon-leaders. Custody is recorded on
DD Form 1150 which is used to transfer -
custody, certify expenditure, and certify .
destruction or transfer of nuclear muni:
tions or components. An ADM platoon
leader shall use DD Form 1150 to transfer
munitions to ADM firing team leaders
before they depart with a duly appointed
mission officer or target team leader from
the SASP or FSL to execute a target See

-FM 100-50.

ODecodes and authentlcates nuclear control
orders and relays them to deployed ADM

fmng teams when approprlate

‘eProvides permissive action link (PAL)
information to ADM firing team leaders.

~eInforms the ADM mission officer and ADM

firing team leader(s) immediately of any
changes which affect the mission and
national custodial procedures.

o]s also responsxble for the emergency‘
‘destruction of munitions as a last resort if

it appears that a munition will fall into
~ enemy hands and orders are in force which
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“do not permit firing it.

eServes as advisor or liaison officer to

higher headquarters on the conduct of
ADM missions.

“ADM TARGET TEAM LEADER |

The ADM target team leader is a commis- -

sioned or warrant officer or noncommissioned

officer in the grade E7 or above who is in

charge of an ADM target team. The ADM
target team leader is ‘the mission officer’s
representative at a particular ADM “target
location (ADML). For a single ADM target
execution, an ADM target team leader is not
required. In this case, the mission officer will

always be at the ADML. When a mission .
officer executes multiple targets, ADMtarget

team leaders are appointed for each target.

- Seeappendix D. The ADM target team leader
'is responsible to the mission officer. The

ADM target team leader—

eOperationally controls the ADM target
team (security, ADM firing team, and any
required transportation, engineer, or
commun1cat1ons support elements)

*Becomes acquainted with the ADM gpera-
tions order and executes the assigned tar-

get in accordance with that operatlons
,, order

eKnows command relationship ahd respon-
“sibilities on emergency firing and emer-
gency destruction.

. ®Keeps the ADM mission officer informed

of the tactical situation at the target site
and the state of readiness of the ADM as

outlined in the Orders, Reports, and Code

Words appendlx tothe OPORD. See appen-
dix D.

‘ OHolds the target folder for the ADML..

OReports the result of the_ADM flrlng to the

ADM mission offlcer by the’ qulckest
- means.

ADM FIRING TEAM LEADER

" ADM firing‘ team leaders, usually staff ser-
. - geants, are the senior individuals in charge
- of an ADM firing team. They are responsible

for assembly, emplacement, detonation, and,
if necessary, emergency destruetion of muni- -

‘tions in their charge in accordance with the

ADM OPORD. ADM firing team leaders are
Engineer ADM squad leaders. When deployed

~ from their platoons for target execution ,they

are directly responsible to the ADM platoon ,
leader for custody of munition(s) in their .
charge; decoding and authentication of nu- -
clear control orders and PAL information;

completion of appropriate expenditure, de-

. struction, or transfer reports; ‘and tactical
" nuclear accident and incident control. They

areresponsible tothe ADM target leader or, if
absent, the ADM mission officer. The ADM
firing team le’ader—-:- :

eCarries out all necessary prefn‘e checks
and orders : .

OEmplaces the ADM and prepares fmng ,
‘ optlons

eFires the ADM as specified in _the ADM
OPORD.

eCarries ‘out any orders for changes in
states of readiness and firing received -
from the ADM rmssmn officer/ ADM target. "
leader.

sAdvises the target team leader/ mission'
officer on factors that affect the reliability -
of the munition and technical requirements
for the emplacement and firing sites.

¢Carries and maintains an equipment or-:
ganizational maintenance allowance in
accordance with munition system techm-
cal manuals.

' CONDUCT OF ADM MISSIONS 4-5
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. ADM SECURITY FORCE COMMANDER

ENGINEER SUPPORT COMMANDER

‘T,'he ADM security force command‘e‘r» is re-
* sponsible to the ADM mission officer for

attaching a security element to each ADM
target team. The security element serves
under the operational control of the ADM

B target team leader. In the case of single
- ADML execution, the mission officer may
- assume the duties of the security element .

commander. An ADM security force com-

~mander—

OIs responsible for physical security of the
ADM firing team and munition during
transportation and emplacement, and the
local protection of ADML(s) and firing
slte(s) from enemy attack and sabotage.

oIs responsible for control of traffic and
refugees near the target to prevent in-
terference with operatlons

SECURITY

- REQUIREMENT

~The critical mission of ADM firing teams
. makes them a prime target for enemy attack. .
" These teams are so small and so armed that

they are capable only of self-defense and
limited protection of the munition and

L associated material.  Tactical commanders
must be prepared to augment these teams

with well-trained security forces to safeguard

pickup, dehvery,_emplacement and target

executlon

ACTIVE SECURITY MEASURES

Security is the safeguarding of classified
defense information and material from

unauthorized disclosure as well as protection

of the ADM and ADM firing team from

. enemy interference. Three kinds of active
© security measures may be needed for an

ADM mlssmn——physwal local and’ tac-‘
‘tical.

The Engmeer support commander is re-

" sponsible to the ADM mission offlcer/ADM
target leader for providing any Engmeer ‘

support required. If necessary, an Engineer-
support commander— .

OPrepai'e's a demolition chamber. -

OAsmsts the ADM team with tampmg ‘
during munition emplacement.

OUndertakes engineer work at the em:-
‘placement site to protect the ADM prior to
detonation and at firing sites to create
obstacles, camouflage, and ‘protective
shelters if reqmred

'Ai

Section l—SUPPORT REQUIREMENTS

Physical security of the ADM and related
defense information and material is denial of
physical and visual access to ADM and
associated equipment by unauthorized per-
sonnel. Only authorized personnel (normally

only ADM firing team members and ordnance .

personnel) are permitted physical access to
ADM. For the tactical commander, respon-

sibility begins with ADM pickup and con- .

tinues until detonation. Typical precau-:
tionary measures are transpo__ytmg the
munition in closed containers and erecting:

_camouflagenets over emplacements sites. At
- the time of pickup, an exclusion area in the

immediate vicinity of the munition is estab- -

lished and maintained throughout transpor-

tation and emplacement and until detonation. "
Only authorized ADM personnel are permit-
ted within the exclusion area. Security forces
may be called upon to assist in security

- enforcement immediately outside the exclu-
" sion area. Exclusion areas are normally
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designated within the confines of a covered

vehicle or structure or within several meters
of the munition. These areas are not normally

marked. Stereotype patterns of activity must -

notevolve atlocations where nuclear weapon

. .movements originate and terminate. Such

signature could identify activities as nuclear-
related and alert an enemy. See FM 19-30 for
recommended physical security techniques.

Local security provides immediate protection
of the ADM and ADM firing team from
enemy interference or sabotage during trans-
port and emplacement. This security is pro-
vided by the ADM target team’s security
element. A restricted area outside the
exclusion area is established. Its size varies

“in accordance with the tactical situation and
“the size of the assigned security element.
During transport, it is the area in which

security forces are located or will deploy in
the event of a halt. At the emplacement site,

the restricted area may be' reinforced by .

protective minefields, warning devices, and
obstacles. Such protective devices are care-
fully noted, however, in the event that return.

to the emplacement site becomes necessary. '

. Personnel other than those designated by the
security element commander are not allowed
access into the restricted area. -

Tactical security includes those measures

-which are beyond the capability of the local-
- sgecurity element. This kind of security is
- . generally provided by the tactical disposition -

of the executing unit. It may be provided by
offensive and delaying action, as well as
defensive operations. The executing unit also
. maintains open routes of withdrawal for the
security element and firing party. Although

the requirement for tactical security may be.
" less severe in rear than in forward’ areas, the -

executmg unit must make adequate provi-
sions tocounter an attack by enemy guerrlllas
and mflltrators r

PASSIVE SECURITY MEASURES -

Passive measures such as cover, concealment

FM 5:106 EMPLOYMENT OF ADM

\

‘camouflage, decoy emplacements, and communi-

cations security contrlbute to the securlty of
ADM missions.

SECURITY AFTER EMPLACEMENT
SITE EVACUATION

Once the ADM has been armed and the

‘security force and ADM firing team have

withdrawn, security of the site until detona-
tionis still maintained by the executing unit. -
Ground and aerial surveillance, sensors, long-
range direct and indirect fire, and ground
control of entry into the area are possible
methods of mamtammg secunty after evacua-
tion. :

'ADM DENIAL _

' OB]ECTIVE OF DENIAL

The objective of denial of ADM is to prevent

~ enemy possession of munition de51gn features .~

and nuclear materials.

' MEANS OF DENIAL

The primary means of ADM demal is the

“maintenance of adequate security measures.

When these measures do not provide adequate
denial and capture of the munition is threat-

ened, the senior individual in possession of

the munition must take alternative steps to
deny it. The method of denial chosen—
physical removal, emergency destruction, or
emergency firing—depends on the nature of
,the threat, the time available, the envi-
ronment in which the munition is stored or
emplaced, and the resources available. -

Physical removal. The most desirable form
of denial is physical removal from theareaof =
the threat; that is, local reposxtlonmg or
evacuatlon :

Emer‘gency destruction. Under emergency
conditions where ADM relocation or mission

" execution is not practical, destructive denial

isnecessary. Emergency desti*uction methods

COMPIIET A S0 s aicernaae 4_;7
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‘Emergency destruction. Underemergency -

conditions where ADM relocation or mission
execution is not practical, destructive denial
_ isnecessary. Emergency destruction methods

for each ADM system are described in the -
- appropriate technical manual and TM 39:50- -

8(U).In general, violent means of destruction
. by initiation of warhead high explosive
should be elected if the situation permits. If
. destruction by violent meansis unacceptable,
~ disablement of selected key components
provides a simple and rapid, though less
effective method. If the tactical situation
permits, disablement may be followed by
' violent destruction to complete denial of ADM

matenal

' COMMANDER’S RESPONSIBILITIES

- ADM emergency destruction is sufficiently
" important and sensitive to warrant the
personal concern of and decision by the
commanders who establish procedures. Unit’
SOP instructions for emergency destruction

N
'

individual who executes them, including—

oOrigin of the decision to carry out

emergency denial. The commander may-

"~ delegate authority to execute munition
~ relocation or emergency destruction.

OStép-by-step prbcedlires including differ-

ences in procedures as may be required in

movement or emplacement at a storage
site.

eInstructions for the location of necesséry

emergency destruction ‘equipment to be

readily accessible under all circumstances -

of storage, movement, position of readi-
ness, and firing conﬁguratmn

)

eInstructions for the disposition of classified v
documents such as technical manuals,
operatxons orders, and unit ADM SOP.-

design information and acqulsltxon of actxve :

should- cover all details necessary for the’ ‘

SAFETY
SAFETY RULES

o Safety is a continuing fupctioh of command.

ADM, like other demolition materials, involve
potential danger. The safety of troops and

civilians is of primary importance. Safety -
rules are promulgated by Department of the .

‘Army regulations and letters. They are

disseminated through appropriate‘command
directives. Their purpose is to create the
maximum safety consistent with operatwna]

, requxrements

'ACTIONS IN CASE OF ACCIDENT

If there is an accident involving ADM, the
commander in possession of the munition at
that time is responsible for notifying emer-
gency teams to assistin rescue, recovery, and
damage assessment.- Explosive ordnance °
disposal (EOD) units should be called uponto
render safe, recover, and dispose of unex-

" ploded munitions or, in the event of a low-

order detonation, to recover and dispose of
classified components and radioactive mate-
rials. FM 3-15 provides guidance for nuclear |
accident and incident control. ADM team
safety activities are stated in the technical

.manuals for each munition, in associated

safety publications, and in the unit SOP..

SAFETY DURING TEMPORARY STORAGE

~ Safe distance criteria for temporary storage

are in general the same as those which
govern temporary storage of high explosive
and nuclear materials. Particular storage:
requlrements are covered in the organiza-
tlonal maintenance manual for each muni- =
tlon : -

_COMMUNICATIONS

Direct communications must be maintained
between the executing commander and the

mission officer and between the mission

officer and all target teams during the conduct

. of the mission.
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SOP FOR ADM EMPLOYMENT - ADM OPERATIONS ORDER

. Standing operating prOceaures for ADM
employment are included as an appendix to
’th)e ADM operations order. See appendix D.

The format for the ADM mission execution
orderis standardized. This format and instruc- -
tions for use are at appendix D.

Sy - - ADM MISSION SCENARIO (1)

XX Select Targets LA
The enemy is about to make a penetration

Division - L . | through the division’s initial defenses. The |

Commander ‘ ©~7 I division commander whose area is in option |

areéa B has requested release of three ADM.
- As executing commander, the division
~ commander has selected a mission officer -
and has issued a warning order to prepare’
- for an ADM mission. The division com-
: ’0(/ mander tentatively selects targets B27, B09,

. | | / 1 and B10 for execution. L o
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ADM MISSION SCENARIO (2)

i

ST N T .
5 Mission
~ ‘ < U Officer - .
ivision™ " o E +
+
Commander el

~ Issue OPORD and Prepare to Execute IR »
‘target B09. The executing commander’s staff

The division commander tasks 1st Brigade
to provide the mission officer with three
target team leaders and three local security
forces (squad- sized with organic vehicles
‘and communications since target sites are m
friendly- controlled territory). The mission
officer reports to division headquarters for
briefing. The sxgnal battalion is tasked with
establishing direct communications between

the division commander and the mission .

officer and between the mission officer and
each target team leader. The engineer
~battalion is tasked to prepare a chamber for

makes final preparation of the ADM
operations order. The order is then issued
and execution bégins. The mission officer |

. directsihat the target teams assemble at the

FSL. The ADM firing team for target B10, a
MADM target; is directed to begin prefire
operations. Simultaneously, the executing

- commander and the ADM firing teams re- . ‘

ceive a nuclear control order releasmg three
ADM for employment in optxon area B.-The
ﬁrmg teams also recéive permlsswe actlon
link (PAL) unlock values. :

410 g
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' ADM MISSION SCENARIO (3)

. Security X :

Apm | T

XX

~ .
~ e

Division
Commander -

| B27

—— —
B
-Securivtyz

ADM E

Rdission
Officer

| Brief and Deploy Teams

The ADM platoon leader designates three

firing teams and releases operational control

of these teams to the mission officer. The .
mission officer arrives at the FSL and briefs

target team leaders and other mission
personnel. The aviation battalion provides
support for target.teams B09 and B27. The
ADM target teams deploy from, the FSL to
the emplacement sites and prepare the
targets for destruction. The mission officer

Y

‘deploys to the command site.

et

YL

COINNDIE L o
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'ADM MISSION SCENARIO (5)

. Security ;
: J ADM m l
. \., L
FsL @ :
- \-’ Security
‘ M| Aom
! B0
—.i—-
. ) 1 - ' : ‘ ' - Sécurity
1 S \ : . ‘ N
. | ) ' : "M- ’ m
4 . i _ v Rrﬁssion : : ADM ::]
A v o : Ofiicer © ‘ .
L]
I3
;)
“ J
XX
Division . : ’ _ . D *1./
Commander . ‘ - -

Assess Damage :

The target team leaders send damage reports.
through the mission officer to the executing
.commander. The execution of /these targets
creates significant obstacles that delay the
enemy long enough for corps reserve to
respond and halt the penetration. The executing
‘commander. cancels the execution of target
B10. The ADM target teams return to the FSL
and are debriefed by the mission officer,
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"ADM MISSION SCENARIO (4)

o *x |

Division
Commander

' Pt@pm
o Fire

Rrﬁssion
Officer

Security

ADM [T

Execute

Security

X

“Execute L

. '1.1»/
_ .
S

Targets B27 and B09 are executed.

Execute Targets - .

When the enemy breaks through the divi-
sion’s initial" defenses, the division com-
mander orders detonation of targets B27 and
B09 and orders B10 to be prepared to fire..




Chapter 5

TARGET RECONNAISSANCE

Sectlon l-—RECONNAlSSANCE PREPARATION 5-2

~ Section II—CONDUCTING THE RECONNAISSANCE 5- 4’

DM target reconnaissance is an Engineer responsibility. The ground
reconnaissance of potential ADM targets is normally conducted by
| direct supportengineer ba'ttalion"recon'naissance teams with the ADM unit
| providing technical advice. Members of reconnaissance teams musthave a
i general knowledge of ADM effects and how these effects achieve target’
| damage. Information collected by these teams is used by the mission

§ planner in determining suitability of the target for nuclear destruction and o

by the target analystin determining munition yleld placement and effects
" data, g
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Soction IMR[COI\{\ M‘Z M«\_ ¥
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CONSIDERATIONS

The target reconnaissance team collécts
information on the target and the area sur-
‘rounding the target. In addition to target
‘data, the mission planner needs the location
or proposed location of friendly troops and
the type. of protection afforded to them near

ground zero. Considerations such as the-

location of population settlements or nearby
forests are important. In cratering, soil type
. .is significant. In all obstacle targets, the
proximity of bypasses which may reduce an
obstacle’s effectiveness must be defined.

The reconnaissance team selects potential
firing sites and alternate firing sites.
Concealed routes of withdrawal to areas Jf

protection against nuclear effects are also
- reconnoitered and the withdrawal time noted.

If emplacement holes or other emplacement
methods beyond the capabxhtles of ADM

teams are considered, the mission planner

- needs such information together with an
estimate of the number and kind of engineers

and equipment needed and an estimate of the

time necessary to prepare the target. When

“aerial delivery of ADM is contemplated, the -
reconnaissance party. reconnoiters and _

reports suitable landing areas.

RECONNAISSANCE PARTY

vThe reconnaissance (recon) party is normally
constituted by the Engineer battalion that

B~7 TARGFT RFCOMNAISSANCE

supports a. maneuver unit in its area of
operations. In the following list of recon
party personnel and equipment, note that
one soldier could perform more than one task:

sParty chief to organize the party and
prepare therecon report. ‘.

OSecurlty personnel as needed by the
tactical 51tuat10n :

_ #Vehicledriver(s) as required for transpor-
-tation.

*Radio operator(s) as required for
communications with the Engineer batta-
lion and maneuver unit.

~eData recorder(s)/photographer with
camera, sketching equipment, overlay:
acetate, mapsheets and measurmg de-
vices. ’

O_Optlonal representative(s) from the
. proposed ADM mission task force security
team or for the proposed ADM mission
officer. - - »

*Optional representatxve(s) from the -

support ADM unit.

INFORMATION COLLECTION
PRIORITIES

Prxorltles for information collection are
shown in the figure at the rlght
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RECONNAISSANCE PRIORITIES

. ' ’ :
Target itself. \\\\ '

Routes into and out of the target

area, o

Primary firing site location.

Routes connecting firing sites with -
- target. '

Surrounding areas for military/

civilian concern. - .

Alternate firing site locations. -

Routes connecting target with all

possible firing sites. -

Potential vehicle concealment at
‘ firing site(s). .

@ N WV hW N

viNeS

. TARGET RECONN #1ScANCF 5-3
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COLLECTING INFORMATION

The operations officer assigns the target
number and name and states the mission.
When conducting the reconnaissance, the
team collects information based upon this
mission statement following the guidelines
given in this section. A reconnaissance report
checklist such as the one provided at the end

RO G e e

H 313 ..J‘J‘)'u“ﬁ’ \“

of this section may be given to the team to
insure a complete and accurate report.

TARGET DATA

Targets are grouped according to size into
point targets and area targets. A point target
is considered as a single element. An area
target is an extensive area or facilities.

POINT TARGETS

| . High speed avenues of approach

State the desired obstacle width and
surface material.

g Dry 50/[/
Soft RocK

Landslides

State the desired obstacle width,
slope of valley walls, width of the
| valley, soil or rock type, location
| and nature of any structure in the
‘ valley walls to include its height

| above the valley floor.

Dry Rock /-
Hard Roc K

l»{'30m"3’{

ObsTacle

5-4 TARGET RFCOMMAISSANCE
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Bridges ~ —
State the type, classification, v .
dimensions of abutment, pier,and ' o S
deck; and span lengths. Comment ’C/CC k 5m W’Jé’
on potential bypass. ' ’ 3M Th )4 K
b K75 >

SIAB BRIDHE
} éA)afEf [7@07% S.Skﬂ B
| af deepest

, /‘brcf 5miles c/own/;ﬁeam

ALl /Old‘)‘.'a Am X brr

Airfields

runways and taxiways, type and Pa
thickness of runway surfacing, smh h ARS ’
type under runways, and location 9 S ' o),"\
and size of any culverts or other ' n
— structures under the runways. ODO Runwaqa

{ Provide a sketch showing the \ 100m , LI IDE

orientation and dimensions macc}onm
J runways. Comment on associated ?qngf!" / - TaY i N
: facilities such as radar, hangars, F{V{ ¢ Z . DlP?‘Bq’;’f

Rotary |
‘State the length and width of all anclmg %\? nger/ /‘f

petroleum, oils, and lubnca
storage. /

Cul verT

| - Dams — - - .
State the type, height, width, ' e tim >
thickness at top, thickness at : \ )
_bottom, slope of the upstream and
downstream faces, depth of water,
distance from water surface to dam

~ crest, and exact location of ' . : \ ,

" inspection gallery, if any. Make or ‘ ‘ o ; .
obtain cross-sectional drawing. 3 3 M

-y

d ' I Gravi F)(‘ch ' ' ,v o
] pamhj g fre e
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'POINT TARGETS (Continued)

" .Canals

State the lock location, lock gate .
dimensions, and distance between
lock gates and depth of water.

R einforced

Lock Mas

N o g — |
’ . - > 2 ’

Concrete
4" Thick
1° drep 2.75m

<+;,s,.:. —

Lock waH /7m
qate »/oth 12m

Underground tunnels

State the height, width, length, type
and depth of overburden, location
and size of any access shafts or
passageways, and location and size
of any underground structures
above or'near the tunnel.

dc‘q rocX / hqr&f‘oc K

Und‘erwat‘ér tunnels

}4»35m - 7s
f;af"’**f" Jr‘

" State the height, width, le‘ng‘th,"
thickness of tunnel overburden,

tunnel.

J25m ,Lons

thickness of tunnel lining, type and

and, if known, depth of water over

.I: 3m u.h'fﬂ‘ dcp'l'h

A Sm Ouer burden
we‘I‘SO\L/;gthﬁ

: L'”'"?
lm %\CK

2 ya PETT AT PR P
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N
- AREA TARGETS
State the size by giving a radius for circular targets or outline the target
boundaries by giving grid coordinates and approximate dimensions. For
area targets not shown, describe as well as poss:ble Use FM30-10 as a
gunde for requnred lnformatlon
1 Railroad yards : _ . - ‘
- State the length and width of yard, Eﬂé;/hf ﬂfpﬂlr . .
) | number of sidings, width at point of : : . : ﬁV_D '
maximum switches, soil type, and ‘/ L
-7 location and depth of underground S 51’¢4 F;‘ame : o
ST structures. | . “ % u)DOD sHeDs R
v :1 i
’7/rn TabLE
| 30m .D/ﬂ. .

' uﬂde(‘o‘r‘aun

diesel Lael
storoge

1500 ¢y

| ,cﬂpacm,

TARCEY nErnsmssecarecyr §.7
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o . AREA TAQGETS (Contmued)( N
Port facilities | %bmorwc\ - //\

~ State the location and dimensions of
. the major harbor and its protective .
features such as breakwaters, sea

walls, and dikes. Include any 4 ”’)
i internal structures, State maximum o depr
Sy water depth, locations and e : "l

dimensions of dry docks, locations
and dimensions of any wharves, and
location and capacity of any cranes

\
mdep*h\\ .7
y € Qhandcs\ >(-’¢9/

-g;ztcheesa.r loading or&négf'lg‘ig?cu% | 35‘0 -
de:: A
| | whoecves ou‘t :
E wWool p,Le construction '
6Om X )¢ m cnannel wieTh oS’ L%h-ﬁ'f

Industrial complexes - N
State the dimensions of the area, ' T

Vo location of all targets within the
o complex, construction of all targets
"including walls, frame, roof, and

windows, and the location of any
-storage areas for flammable

materials. ' - !.‘L;J 4
N)
d“‘j SOIL/ | lﬁ‘
Sa¢+M< '

ﬂcrg&

}O (‘k

:S‘i'ed, Tow ' i:ﬁ -
5'*'0(‘0«.62 O,thd\ , "‘c’?fﬁca( 'ﬁ‘avclmg

S n"fnn(rx L R R N
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Power/utility plants .

State the size of the plant, type of

construction (as stated for industrial

complexes), and location and type
of fuel stocks.

mawvn .

coal

“yRn [al o}
/oaocw
c‘d,a;'c/ry

High \/oLfaqe Lm ¢

moXe  stacks
- *bb'n* L 43 tall
Turdm3 s A7 diameter
bu?:ldn'ns i at pase ‘

Lhreg Tk SOmhatl ﬁ-‘ sa
(coLumn +ype)

ﬁoamshomcr |
kyard

e,

.

v
U

L

T:CL Towers 33m hfqh
j0om b¢f'~)¢"’_‘ |

YJEID'
BDD

v

_FIRING SITES

- The recon team should evaluate at least two
‘gites. In recommending a primary and an

alternate site, the team should use the

following criteria. The site should—

eBe located at least 45 degrees from the

- prevailing downwind direction. In addi-
tion, the alternate firing site should be at
least 45 degrees from the primary site.

eBe located outside the minimum safe

_digtance for mission personnel. Consult

with the target analyst or the ADM unit for
technlcal adv1ce

» eHave a line of sxght to. target 1f posmble

esHave withdrawal routes from the target.
Primary and secondary withdrawal routes
to each firing site should be reconned for
w1thdrawal tlme and afforded cover.

OAllow ex1t w1thout going nearthe target or
through the downwind area. -

oOffer protectlo-n and concealment with a
minimum of construction

eBe easﬂy defendable by small arms, 1f

© necess ary

q:::::nf—concrcfc B
: coal punKer -
’ S high 6 bm Lalls

LOCAL SECURITY

Therecon team should evaluate the terrainto
suggest locations for the ADM security force
"and identify avenues of approach to the

' emplacement site.

The recon team should also determine areas

for protection of the ADM security forces

after evacuation of the emplacement site just _

before detonation. |

TAP.PTT n"(‘(\l.lk\l s -(r (ATl l;_q
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SURROUNDING AREA

" The blast and thermal effects of an ADM

detonation may produce bonus effects or
collateral damage. Therefore, an investi-
gation of the surrounding area should extend
to a radius of approxnmately 3 kilometers
from the center of the primary target. State
the location, direction, and distance from
target center, type, and sizein as much detail
as time permits for each of the following

“items:

eBridges and roads. These should be
-reported using the standards on pages 5-4 '

through 5-6.

sFacilities. These are power lines, electric
generating stations, water supplies,
medical services, and other mmxlar facili-
ties.

- eStructures. These are any commercial,

industrial, or residential structures.

eCivilian communities. The investiga-

tion for civilian population centers should
extend to 10 kilometers in the prevallmg
downwmd direction.

OPomts of specxal interest. These are
anything that might have cultural, his-
toric, religious,; or social value.

sVegetation. State if it is evergreen or
broadleaftype. Commenton the amountof -

“leaf litter, and estimate the moxsture
content of the litter as dry, moist, or wet.
State whether deciduous trees have living
leaves,‘ déad'(dry) leaves, or no\leaves.

SUPPLEMENTARY INFORMATION

Include as much as posmble within time and

v matenal constraints.

E AN yoppor o

SCALED SKETCHES AND OVERLAYS

A detailed sketch of the pnmary target should .
‘show potential: ADM placement positions.

An overlay (to a military map) should show
the target, firing sites, withdrawal routes, .
and significant surrounding features. Include
distance, dimensmns, and proper orienta- -
tions. Use a map scale of 1:50,000. Include
anything thatin your professional judgment-
would assist the commander or target ana-
lyst, such as nearby bridges and towns.

. PHOTOGRAPHS ’ | ,
"Ground photographs should cover the target

in detail. If aerial photographs are possible, ;
they show the overall target area fu‘mg s1tes o
and other 1mportant features.

LOCATlON OF FRIENDLY TRO_OPS

Give their grid coordinates or distance and

Jdirection from target. If troops are in forti-

fications, indicate the orientation and type.

This kind of datais useful only forimmediate . .

employment when it is unhkely that troop
location will soon change. For long-range

- planning, indicate probable locations of

friendly troops. Consult with the S3 of the '

" -appropriate maneuver unit.

ROUTES

Determinethe primary and secondary routes

to and from the emplacement and firin g sites.

SUBSURFACE STRUCTURES

ADM are frequently employed subsurface. To -

save time and effort, existing subsurface
structures such as sewers, subways, and
culverts should be sought out, and their type,

size, depth, and length should be reported. -

~ ENGINEER SUPPORT

Make a rough 'estimate of the s’oldiers‘ and »

equipment required for emplacement. Also
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list the tasks that must be performed (If\
numerous emplacement sites are poss1ble
evaluate each of these.)

CAMOUFLAGE

: o Determme camouflage required for soldlers
) near the potential emplacement site and for
" the ADML after its emplacement.

SUGGESTED RECON REPORT_

. Commanders may adapt the checklist shown o o R
for local unit use. o

Sl ADM YARGET ExiCONNM“‘;ANCE
o CHECKLIST

¢ TARGET NO.

NAME

(/' MISSION OF TARGET

A « W\ S

 PYPE/DESCRIPTION - R (’\\\3\)\\\\,:\\)
@SN
“““'\\\\»" /

- LOCATION (8 DIGITS) _

(. MAP SHEET NUMBER & SCALE
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1. TARGET/EMPLACEMENT SITE
[J Locate and identify target.
[ 1f area target, locate target center.

D Obtain photographs and sketches. ‘Make
detail drawings, 1ncludmg a cross sectlon
vxew

D Locate key elements on map or overlay. ‘
O Provide map key and map scale.

O Identify potential emplacement
posntlons (sewers, subways and culverts)

D Provide addltxonal mformatlon as
indicated for each kind of target.

Roadway or
runway width

Width of desired
obstacle '

An effective obstacle must be tied in properly
on the left and right with either *
artificial or natural obstacles

DOB =
optimum
Pos'1 K

width of i g
Valley Floor 2008

Depth of burst mto the hlllslde (DOB)
(perpendlcular to the valley wall) -

R.—" 0 TAQRC-EDrrssiciaicearn i r- »

~ Width of ta‘rget:

CRATERS

Type:

[J Road crater =
D Alrfleld (runway)
El Landslide

[ Other

Medium:

[ ] Dry soil/soft rock < 10 percent moisture -

[ Wet soil/soft rock 3 10 percent moisture _

R 'Dx;y rock/hard rock < 3 perceht moisture -

(7 wet rock/hard rock > 3 percent mmsture

Provxde mformatmn on all tax1ways and
additional runways.

Obstacle w1dth

Length of runway

Type,of surfacing‘matérial:

Thickness'of sdrfaci'ng‘::_ '

Wbidth‘ of \}alley floor (B):

Degree of slope of valley sidéé:
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’ . BRIDGES
. Type: | | .
O Railroad [ Truss . Osap O oOpenspandrel
o D Highway ] Suspengion o ] Arch | - O Closed spandrel
Yoo 0 Other: ‘ v | | - |
. - | Truss o  Girder ~ Arch (Open spandrel)' o (Closed Spandrel)
S L e S -< i ]DDE'DED'DGQ[
) . it . Suspension .. Steel 5,"‘"8‘57 .
P W\
' S
* Classification (MLO): _ Pier:
I}_' Y | Construction ‘mat\'erial: — - Width:
. -Abutment: | S Height:
_ Width: ' - F\Thicknesvs: SRR
| . Height»: , B S | l» - - Traveled Way: |
Thickness (base): i ) ‘ — Width: | :
* Thickness (1/2 H) - . ___~ Thickness: ' ' L P
S ’ . Pos$ S R
Length ofs?an‘s: ’ Td/ Pms& ’ n/// o /
Type of spans: i v — £_[® Pos‘, ¥
o : | ‘(simple, or continuous) —‘ : o
Number of_spahs:
—_— Diametei‘ of cables:
( o _ (record dimensions in meters)
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© Pos 2 DOB is 15 meters |
or 2 times r, whichever is smaller

D AMS Gravity and arch - Buttress
' ’ R Pos 3
Types: , v ’
Pos 2
L] Gravity  Inspection
R " Gallery
" Post1
. g Areh ‘ Typical section —» .
) . Earth Crest width

[0 garth . Freeboard

e

Slope -
“downstream

O B_uttress

“«————Width————>]
O other: ‘
~Dimensions: T Freeboard:
Width: - ' ‘ T Freveboard = Distance between
o : o : : ' water and top of dam.
+ Height: C

Type of material: '

"Thickness at bottom:

‘ o . Width of buttress:
/) Earth: o . . .
' : , o Distance between buttresses:
Thickness at top (crest): o

\ » _ ThiCkness of upstream slab'
- Slope ratio upstream: ‘

,l Show locatxon of sluice gates, chambers or’

Slope ratio downstream: ___ " - other subsurface placement position.
OIL TANK FARM

Height of tanks: - = ; v S Type of fuel in tanks:

Diameter of tanks: - — — " Level of fuel in tanks:

v (Empty, 0.5, 0.9, full,)
Number of tanks,: o

-Tanks open:

Average distance between tanks:

Tank covered:

. Dimensions of farm:




 TUNNELS

Type: o

| | Undérground ' _ ] Undeﬁvater
Dimensions:

. L(ength:

Width (w):

Height:

Shaft offset (BTD):

Thickness (wall) (TC):

- Depth of overburden (Hp):

Depth of water (D):

Type of overburden:

Type of construction:_ :

__FM 5-106 EMPLOYMENT OF ADM

Under'g.roun‘d

BTD

Tunnel\ ‘
offset

}4.870 ——>1
- Underwater :
L Post ®\[ DOB

Ho

Nuclear’
~charge

[ W ———=

Locate/identily any shafts or offsets that

- may serve as an emplacement position.

Damage disté.nce for rock «
overburden = Hy + TC

Damage distance for other- than- rock .
overburden =% Hy+TC

CANALS

Type:
[ Single level [J pams
[ Variable level [ Locks

| 'Lock gate dimensions:

Width:

Height:

‘Thickness:

: Numbér of lock gates:

Type of materiai:

O Lifts ' . ] Aqueduéts
O Pumps-

Depth of water:

" Distance between lock gates: _
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6. SECURITY ELEMENTS

O Provxde for local close-in secunty around :

potential target.

[ Locate on enemy side of target,
concentrating on the avenues of approach.

[ Provide for good observatlon and fields
of fire.

[ Locate easy withdrawa] routes.

FM 5-106 EMPLOYMENT OF ADM

O Identify areas that meet ‘requiremehtsz

7. FRIENDLY FORCES

[ State location of command post or

liaison.

[ State type and size of ﬁnit.

(] State degree of protection/risk.

8. STRUCTURES, FACILITIES,
VEGETATION, AND POPULATION

[J Locate and identify all structures and
facilities within a 3,000-meter radius of the
target

[J Deéscribe wooded areas. (Coniferous-or

~ deciduous, dry or green, dimensions.)

[ Locate populated areas. Determine
population and city limits. (Check up to
meters 1n prevailing downwind direction.)
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T

9. RESOURCES

[0 Estimate engineer support needed. _ D Identify any equipment needed.

(3] 1dentify any special skills required. - [ Prepare a’mi_ssion task list.
.(scuba diving, rappeling, etc.). . :

L

" B-18 TARGFT RECONMAISSANTE




. REMARKS:

- UNIT DESIGNATION: _
DATE COMPLETED:
'SIGNATURE:

' REPORT COMPLETED BY:

FM 5-106 EMPLOYMENT OF ADM ‘

- (Print name and rank)

TARGET RECONNAICSANCE §5-19




 Section |—PREPARATION 6-2 - T
Section II—ANALYSIS PROCEDURES 6-3 | o
 Section Il—TARGETS DAMAGED BY THE CRATERING EFFECT 6-6
. Section IV—TARGETS DAMAGED BY THE AIR BLAST EFFECT 6-32 -

I ~ Section V—LIMITING REQUIREMENTS 6-38 |

- DM target analysis is an examination of potentlal targets and
surrounding areas to determine ‘military importance, priority of
demolition, and munitions required to obtain a desired level of damage.
[ The purposes of analysis are to compare the respective advantages of
conventional and nuclear demolitions in achieving desired target damage,
§ toselect the most suitable munition available, to predict the effects of the
@ detonation, to select the desired ground zero (DGZ) and depth of burstv
(DOB), and to compare the actual with predicted results for Further
appllcatlon '

ADM are normally employed in areas under fnendly control The smallest-
yield consistent with military necessity should be employed to prevent
overdestructlon of artificial and natural features and cwnllan casualues and
‘to minimize radiation hazards.
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Section :_..pmsmm«:m,\

6-2 ADM TARGEY ANALYSIS -

_CLASSIFICATION BY SIZE

Nuclear targets are classified accordmg to L

size, into point targets and area targets. The
analyst uses this distinction to determme

- acceptable degrees of damage

. POINT TARGETS

A pomt target is a single element such as a
bridge or dam. ADM normally destroy- point
targets by the cratering effect. Bridges and
other above-ground targets sensitive to blast
may be damaged by the blast effect.

AREA TARGETS

Targets which ‘occup)’t a sizable portion of .' _
terrain are termed area targets. Examples
are POL storage facilities, railroad yards,

~and port facilities.: Generally, 30 percent

coverage of an area target is the minimum
acceptable for destruction of the target Blast
is the prmcxpal effect. ‘

ASSUMPTIONS '

AnalySIS is based on the followmg assump-
tmns -

"RELIABILITY

It is assumed that the ADM w1ll be success-
fully detonated

UNIFORM DISTRIBUTION

Employment of ADM usually takes place v
after detailed ground, air, and map recon- -
naissance-of the target area. However, if
detailed information is not available, the

. analyst assumes that elements of area targets T
. are uniformly dxstnbuted

ATMOSPHERIC CONDITIONS

The target analyst usually does not consxder
the influence of atmospheric conditions on
initial nuclear effects.




TERRAIN

- If a nuclear detonation occurs within a nar-

- row defile, initial nuclear effects may be -

"increased within the defile and reduced out-
side of it because of shielding by the terrain.

Analysis makes no assumption of these vari-

ables.

SUBSURFACE EMPLACEMENT

In many instances, damage is predicted upon
~ adequate ADM subsurface emplacement.

Target analysts must be familiar with the

subsurface emplacement capabilities of exe-
cuting units and base analysis on their limi-

tations. The analyst. does not assume an_ .

impractical constructlon ability.

\

DATA FOR ADM TARGET ANALYSIS

The tables in appendix C present technical

FM 5-106 EMPLOYMENT OF ADM

data to be used in target and troop safety
analysis for the hypothetical ADM family. .
See FM 101-31-2 (SRD) for tables used with
stockpiled weapons. A troop safety table and

. contingent effects tables are also included.

The unclassified tables in this manual are -
similiar to the classified tables in FM 101-31-

2 (SRD) One who understands how to use the
unclassified tables can readily make" the
transmon to the clasmﬁed tables.

ADM TARGET ANALYSIS
___DAFORM ______

A standard target analysis work sheet must
be completed by the analyst (see page 6-7).

The analyst uses this work sheet, which

ultimately becomes part of the target fo‘l‘.d’er,
to select the proper munition and to predict
its effects. For availability, see appendix D.

Section II—ANALYSIS PROCEDURES

STEPS TO FOLLOW

The target analyst uses the following proce--

dural steps. The experienced target ‘airalys‘t
may omit.or change some steps. These

. procedural steps closely parallel techniques-

outlined in FM 101-31-1, but, since ADM are
hand-emplaced, the circular error probable
(CEP) and the probable error in helght of
: burst (PEH) are not cons1dered

STEP T—IDENTIFY
_PERTINENT INFORMATION

T_he target analyst iderxtifies the pertinent -
portions of the SOP and becomes familiar

with the commander’s guidance. From the

target reconnaissance report, the. analyst '
collects information concerning the target
location, nature, shape, and size, its distance
from friendly troops or civilians, and its -

dlstance from key surroundmg structures

STEP 2—DETERMINE DATA _

~ ESTIMATION OF DAMAGE TO THE TARGET

There are three ways to estrmate damage by -

~ADM: the cratering method, the visual

method, and the numerical method. The
method used depends on'the nature of the
target and the governing primary effect. The

‘figure on page 6-5 shows how the method of

analysis can be determmed

'ADM TARGET ANALYSIS 6-3 -
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TARGETS DESTROYED BY CRATERING

"The target analyst uses cratering methods
. for specific point targets which are damaged
by the cratering effect. These are targets such
as bridges, dams, tunnels, and road craters.
(See pages 6-6 through 6-31.)

‘TARGETS DESTROYED BY AIR BLAST
Visual method. This method is used to

estimate damage to irregular area targets—

those whose length (1) is greater than or equal
~ totwice the width (w)—such as port facilities.
The analyst locates radii of damage for var-
‘Tous target categories in the damage tables.
‘Radiusofdamageisthedistance from ground
zero at which the probability of achieving the
specified degree of damage is 50 percent. The
" -analyst superimposes the appropriate radius

of damage (RD) on the target and visually

‘estimates the fraction of the target area

" covered. This fraction (f) is expressed as a
percentage of the total target area. (See page
6- 32 )

Numerical method. This method is usedto
estimate damage to approximately circular
area targets—those whoselength is less than
twice the width. The target analyst uses the
‘radius of target (RT) and the displacement
~ distance(d),if any, with nomographs and an
area target coverage graph to estimate cover-

age. Displacement distance (d)is the distance -

between ground zero and the center of the
target. The numerical method is also used
- with a point target graph extension to esti-
mate the probability of damaging a point
target. Normally a probability of 90 percent

is desired to achieve destruction. (See page

6-34.)

. CONSIDERATION OF LlMlTING
REQUIREMENTS

Restrlctlons on the emponment of ADM are

called “limiting requirements” and are con-

sidered in three distinct areas—troop safety,
collateral damage, and preclusion of damage. -

Tre.op safety. Thetarget an alyst determines
‘the distance that friendly troops must be

ﬁ,_(f AT TATCEY ”‘.”V”t. T

from ground zero to meet the commande1 s

risk guidance.

: .Collateral damage. The target analyst

makes sure that undesirable civilian person-
nel injuries and material damage are mini-
mized and that anticipated damage is well
defmed in the target analysxs N : '

_ bPreclusmn of damage. The target analyst
- precludes damage to heavily populated areas,
- vital supply installations, and other facilities

as defined in the commander’s guidance.

SELECTION OF THE DESIRED GROUND ZERO

»To obtain the maximum effectiveness of an'

ADM, the first choice for desired ground zero -
is the target center, or the center of mass of'a
target. However, Ilm;tlng requirements or the
engagement of multiple targets with a single
device may require dlsplacement of the

, desn'ed ground zero.

._STEP 3-—-—MAKE RECOMMENDATION

: After the target analy51s has been completed,

a recommendatlon is presented to the ‘com-
mander in the form of completed target
analysis sheets (page 6-7). The recommen-

“dation should include the following mfor-'
“mation.’ :

ADM

' The ADM to be used is shown by yleld for

example, ©“0.1 KT ‘ADM.”

'DEPTH OF BURST -
a lee theexact depth of burst (DOB) in meters

where applicable. In addition, when an -
emplacement hole must be constructed, an"

. estimate of the time and resources required
. for construction must be included.

DESIRED GROUND ZERO

The desire'd ground zero (DGZ) isthe pointon
the earth’s surface at or below which the -




CHOOSING ADM

TARGET ANALYSIS TECHNIQUE

ENTRY POINT

7

/ Is

this target

destroyed by

air blast
?

YES

is this
an area.
target

?

YES

Is .
this target

approximately
circular
L<2W

——

point target
N . or )
single element o
_in an area target.

~ Use the numerical iechniqﬁe

the probability

to determine .
of minimum yield.
d/RD &P~ ‘

) |rregu|ari'y shaped
area target.

Use the visual
technique to determine .
fractional coverage
or minimum yield.

RD, d, &

Area target eduatable
toa _circ’ular target.

Use nomograph to

determine RT. -

Use the npumerical
technique to determine
fractional coverage

“or minimum yield.
RD/RT, d/RT, & f

the

Massive’
“point target
destroyed by the
crater effect.

Use the techniques
- for targets damage
by the cratering effect.
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detonation will occur. DGZ is .generallyy

. designated by universal transverse mercator

(UTM) map coordinates,

EMPLACEMENT POSITION

When a. structure is 1nvolved the emplace-

ment position (burst point) is also specified
as, for example, “base of center pier.” When a
demolition chamber must be constructed, an

‘estimate of the time and resources required

must be included.

‘FIRING OPTION

‘The timer firing option is epplied to the fast-

“moving battlefield by the use of minimum
. timer settings. Settings can be used to allow

the firing team to leave the target site and to
detonate the munition immediately there-

“after.

TROOP SAFETY

‘-A graphic portrayal shows the commander
the distance beyond whlch the risk to. un--

warned, exposed personnel is neghg:ble If

friendly treops are located thhrn this dlS

_tance, a graphic presentatlon shows the

resultant risk andfor protection required.
Troop safety may influence the selection of

. yield, ground zero, time of burst, and scheme

of maneuver. When the SOP or commander’s
guidance concerning troop safety cannot be. .
met, take one or more of the followmg cor-
rective actlons o
“eMove the lo_cation of ground zero.
Change the depth of burst.
eUse a lower-yield ADM.
OWithdraw tr‘oops'to safe distances

sAccept a hlgher degree of rlsk to frlendly
"~ troops. :

. OI_ncreas_e the protection of friendly\ troops.
O,U,se conventionai demolitions.

OCancel the m1ss10n

Sectlon M—TARGETS DAMAG[D BY
| T\HE CRATERING EFFECT

CRATERS

Unlike other nuclear systems, ADM are‘

- employed to destroy hard targets and create

obstacles rather than to cause personnel
casualties, Nuclear cratering, therefore, is

usually the principal effect desired from ADM

employment. Other nuclear effects are con-

-sidered ‘bonus effects’ or hmltmg effects, -

depending on the mission. The unique lack of

~delivery error considerably simplifies ADM
‘target analysis techniques. This section,

‘therefore, presents modifications to the
general target analysis methods outlined i in

FM 101-31-1. It shows how to use ADM to
displacelarge masses of soil, rock, or concrete.

R I Y ) Rt et S PR

CRATER SIZE

A nuclear detonatlon in s01l or rock forms a

~-crater by crushmg, compacting, fracturing,

and displacing the medium. Material adja-
cent to the explosion is vaporized and melted. -
Large quantities.of soil or rock are thrown out

of the ground. Three factors generally deter-.
minecrater size: yield, depth of burst andthe . -

surroundmg medium.

Y~ield. Crater .dimension_s increase with =

increased yield. A tenfold increase in yield
wﬂl generally double crater dimensions.

v Depth of burst Depth of burst is the ‘most
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ADM TARGET ANALYSIS |

1. TARGET INFORMATION: ADMLNO.__AlF . GEp3CORCH
© Mission hi NPT » -

DescnpuonofADML.A_lnn.L_‘f\'&%&\M%_;.W Racrers
Location: UTM Grid YA 906420

Name_QALﬂien o Scale__.L_ﬁ__,_Q_Q.O

Soil Type AH tack — . Fuel Condition: .-Bry
Forest ’I‘ype : ‘ o
2. DESIRED EFFECTS: : : Crater Radius _ 20 __ meters -

Other

+ 3. TROOP SAFETY:

' Risk e Vulnerability: G iR yves-onprianoip
RES:W Distance from GZ: — 1580 ‘meters
4. COLLATERAL DAMAGE:

Personnel ) ) S Material ; Dlstanvce'

. ’ . . ) ‘ . from GZ
Vulnerablhty sttance fromGZ . Single story frame building QZQ meters
Urban K _2_6}_0__ meters. Single story masonry building ,wmeters .
Rural . __ﬁZQ_. meters Light steel frame industrial o ‘

_ o » - building - .Zém meters -
~ Open 920 meters . Fixed bridges . 3210 meters

2 . . Railroad equlpment : k 4252 meters

Constraints

5. PRECLUSION REQUIREMLNTb ane

: Obstacles

Damage
Other
6. TARGET ANALYSIS See reverse.

1. RECOMMENDATION ADM-Type__ 0 5 K’[ : MK-Y.0.5 KX

: DOBa__m__. meters; Posmon in IU\JP(*
8. VERIFILATION Engmeer Branch

Jm«cs w:.mr cgr CE

Operatlons Branch .

9. REMARKS: -

Map Sheet No. M!,ﬁ;(\gz_ 52322 o

o £
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ADM TARGET ANALYSIS (conhnued)

- e DTG of Selectmnﬂ.ﬂﬂl_ﬁap_n__ AnalysLﬂE‘_,ﬁs_*_ﬂn.\____ Unx'_.ﬂ.i,.z_cchi_-.

Troop Distance Irom GZ ‘ 130
Safe/Unsafe ( afe

10. COLLATERAL PERSONNEL INJURY , :
Safety Distance (degree of risk 3 Ze ¢, ) (7) @30

1. ADM.TYPE YIELD, KT ~ , W _ - SRR
' - 2. TARGET TYPE (1) : ' o , g;,\_.m ~ R ' R
. 3. DAMAGE EFFECTS (2) , o b B o B R
R ) - | 4" ADM POSITION ON 'I‘ARGETORDISPLACEMEN )
o , - DISTANCE D.(3) obed
“ . 5. DESIRED CRATER OR DAMAGE RADIUS @) 20a] . L
_ | 6 DOB, METERS s B e - "
\ 4 7. PREDICTED CRATER OR DAMAGE RADIUS (5) B
\ 8. ADM SUITABLE/UNSUITABLE — st _ \ ~ .
| 5. _TROOP SAFETY: Ne& sisk, RE3 O , ‘
’ MSD 1-War. prot. . () R .
' . MSD 2 -War, exp. - ‘ - sty : : ~
‘ L M5D 3-Unw exp. i - “Inso ) L s
|
|
|

' ] Personnel Distance from G 30.
| - Safe/Unsafe - oF
| _ SR » 11.. COLLATERAL MATERIAL DAMAGE CDD (6) 35¢
‘ ‘ IDistance from GZ @30
. R | Safe/Unsafe ' kafe
- o 12. PRECLUSION OF OBSTACLES DAMAGE ’ :
SN ' - Dns neefrom GZ ' o
o : Safe/Unsafe . '
'13.  BONUS/HAZARD EFFECTS ,
\ : torest Blowdown, Radius, meters : ’ - 1348
( fires, Radius, meters . 1335{ b :
\ andmme Vulnerabllxty Radlus meters “l2ee |- ef - N
AT/AP : : /698 / / L
‘ Suitable/Unsuitable ™ B _ , ite) : '
| | . [T% FALLOUT FREDICTION DATA T IT-.%' - _
S | N | EWS kph/DWD L S W -2 N4 VAR /
l ' L Cloud Radius/Base Surge Radxus (8) R Mol T/ / /
Zone I meters o 13350 .
} Zone 11, meters . (00
| ‘Suita le/mmsuitable v Yy

- : . NO'I‘ES (1) Enter type of target .

. . - 2) Enter primary damage producmg effect; i.e., air blast, cratering.

. (3) Enter code number indicating placement posmon (FM 5-26). ’

(4) Enter critical target dimensions; i.e. for a crater, enter the desired
crater radius and/or depth:

< (p) Enter predicted damage radius from appropnate effects table or graph

" (6) Chapter 12 of FM 101-31-2

) FM 101-31-1, FM 101- 31-2.

(8) Cloud Radms FM 3-22; Base. Surge table to be developed




. irhportéht factor in determining crater size.
- An increase in the depth of burst increases -

crater size until a point at which crater
dimensions are maximum. At depths greater
than that, crater size decreases until a
subs1dence crater is formed.

" Medium. For the same yield and depth of
" burst, craters in rock are smaller than in soil,
and craters in a wet medium are larger than :

m a dry one.

| ‘CRATER NOMENCLATURE AND DIMENSIONS

See the figure below for a cross section of a
typical crater in rock and the significant
dimensions and zones assomated with cra-
tering.

Fallback. Fallback is material which has

" been thrown into the air and which has then
fallen backinto the crater. Fallback fillsupa

portion of the true crater, producing the fmal
(apparent) crater shape.

FM 5-106 EMPLOYMENT OF ADM

- Ejécta. Ejecta are mater'ial_thr'ownvout’ ofthe

crater. Ejecta assist in‘lip formation and -

‘produce a.missile hazard and a base surge
~dust cloud. Continuous ejecta form a portion

of the lip to a distance of about one apparent\ -

_crater diameter from the crater edge.-

'R’uptu_re‘zone.vThe rupture zone consists of .

material which has been severely fractured:

‘and crushed, but which has not undergone

significant dlsplacement Itis adJacent tothe
true crater. The radius of the rupture zone
(RR) is about one and one-half times the .
radius of the apparent crater, (R A)-Seefigure
on page 6-10. This radius can be determined v
from the cratering tables in appendix C.

Plastic zone. The plastic zone is an area .

beyond the rupture zone in which stresses
have caused permanent deformation of the
medium, but not significant erushing or

“fracturing. Structures in the plastic zone are
-vulnerable to damage. The plastic zone

CRATER DIMENSIONS AND NOMENCLATURE =

O‘riginal'
Ground
Surface

RA = Radius of‘A;')\pare_‘n:t Crater
" Hp = Depth of Apparent Crater

Rp= Radius of Rupture Zone

E - Y o e RAL—— Displacement of B '
- Lip ‘ l : S : Orlgmal Ground Surface -
- Ejecta -\ oo ‘ / R v o

HAI. Helghl oi Apparent l.lp Crest
DOB = Depth of Burst '

‘RAL = Radius of Apparent L‘ip. .
- Crest (Obstacle Radius) |
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extéhds to a'iiistan’ce of about two crater radii

from ground zero.

‘Elastic zone. The elastic zone is beyond the
" plasticzone. The properties of the materialin
this zone are not significantly affected by the

detonation although strong ground pressures
have been transmitted. :

Apparent crater. The apparent crater is
that portion of the visible crater below the
original ground surface. The apparent crater
radius (Rp) and depth (Hp) are the dimen-
sions of primary interest in the creation of
crater obstacles. These dimensions are deter-
mined from the cratering tables in appendix

C.

True crater. The true crater is the crater -

actually formed by the detonation. The true

~ crater is the boundary between the fallback

material and the rupture zone. Fallback
material fills up a portion of thetruecrater to
form the apparent crater. :

App arent lip. The apparent hp of acrateris
composed of the true lip and the ejecta hp

The true lip is formed by the upward dis-
placement of the ground surface above the
rupture zone. The ejecta lip is formed by the

 material thrown out of the crater onto the:
truelip. The apparentlip defines the limits of -
_ the visible crater above the preshot ground
élevation. Theradiusofthe apparent lip crest -
" (RAL) constitutes the radius of the obstacle.
Itis about 15 percent larger than the apparent .
crater radius. The radius of the apparent lip

crest (RAL) equals 1.15R 5. The height of the
apparent lip crest (HAL) equals0.25 Hp . The

 characteristics of the apparent crater lip -

depend on the yield, depth of burst, and the.

media. An ADM createsits gréatest lip helght '
and dlameter in rock medla

Volume. The volume of the apparent crater
(Vc) is'equal to . . .

S HA(RA)2

_This formula helps calculate the amount of

backfill requlred to breach the crater
obstacle - :

CRATER CROSS SECTION SHOWING SHAPE AND EXTENT OF RUPTURE ZONE'

Plastic
Zone -

F-10" ApM THRAFT Anivvvers
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, Delpth‘df burst. See figure below. Shallow

1

depth of burst is defined as approximately

- 15W0.3 meters. The yield W is expressed in

kilotons. Optimum DOB varies with the
surrounding medium from approximately

- 34WO0-3 meters for dry rock to 49W0 3 meters
for dry sml

True crater shape. The true crater sh‘ape is

- a circle that best describes the intersection of
the preshot ground surface with the walls of
"the true crater. For depths of burst less than

optimum, the true crater radius and the
apparent crater radius are approximately
equal. The depth of the true crater is equal to
the depth of burst of the ADM plus the radius
of the cavity created by the detonation. The

cavity radius (Rc) is approximately equal to -

14W/3 meters (see appendlx C, table C-25).

The true crater depth Hrp may be determmed :
from this equatlon'

“Hp=DOB+Rcor .
Hp=DOB + 14Wl/3 -

Apparent crater shape.The shape of the
apparentcrater varies with the depth of burst
of the ADM. Craters resulting from surface -
detonations have gentle slopes and are rela-
tively shallow in depth. Detonations near
optimum depth of burst produce craters with
relatively steep slopes. Although the shape of.
the apparent crater varies with depth of
burst, the crater cross sectlon remams approx-
imately parabolic.

The effectlveness ofa crater obstacle depends

. primarily on the»s}ope of the crater sides and

CRATER PROFILES REI.ATED TO DEPTH OF BURST

- e

-\ Fallback
g Rupture Zone ‘
D _Plaslie Zone

(@
Surface Burst

= (b)
Shallow Burst

ATV E T AR ~rr 1 e viere fA



FM 5-106 EMPLOYMENT OF ADM

.,'.,f'

the propertxes of the medium cratered. The
depth of 16ose material on the crater sides °

and the moisture content of the soil become

- important factors at near critical slopes. Test
results indicate that a slope of approximat}ely ‘
30 degrees is critical for tracked vehicles in,

dry soil (desert alluvium). More gentle slopes

. may be negotiated by such vehicles without
. assistance, whereas greater slopes require
some type of assistance. Craters produced at -
- the same scaled depth of burst in the same

media generally will have the same cross

. section shape regardless of the yield. In dry
" §oil; the critical slope for tracked vehicles
occurs at depths of burst of 0 meters and

greater. In hard rock, such as basalt or

" granite, the size of the rubble in the crater

may be expected to preclude vehicle passage

“without regard to the steepness of the slope.

The rubble near the lip of a crater formed in

rock may also provide an effective barrier to

vehicular movement and should be con- -
sidered a bonus effect. The obstacle width of a
crater is considered to be the apparent lip
diameter (D ap ). Itisthat width that hastobe
bridged or reduced by bulldozmg or by some

other means.

E Asipart of a test (Projéct TANK TRAP) to
‘determine the obstacle value of craters, an '’

M-60 tank was lowered into a crater in rock
(seefigure below). The tank could not descend
into the crater without assistance and could

~ not get out of the crater without help from a

tank retriever. Note the relative size of the
rocks ' :

: Optlmﬁm'depth of bdrst Optimum'depth

of burst is the depth at which the maximum- - -

‘size crater is produced for a specific yleld and

medium. In addition to producing the max-

" imum crater radius, optimum subsurface em-

TANKS IMMOBILIZED BY ADM CRATER

Loose soil ' -

\ ‘\ " on steep slope
N % halts tank

Size of rubble in \\ ‘\ \

crater stops movement

Rubble on lip
forms barrier

6-12 APMTARCET rrvere
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. placehent produces other advantageous
effects such as the following: :

0Max1mum uplift of the rupture zone
producmg higher lips.

OMaxxmum ejecta contnbuting tolip height -

and obstacle value.

OSteepest_ crater slopes, reducing traffic-
ability.

»OMax1mum crater volume inc_re_asing
bre'ichmg time. ‘

elarge reductlon of thermal and 1mt1al’

nuclear radlatlon effects.
‘ OLarge reduction of blast effects. -

eUnderground containment of most residual
radiation (fallout and induced).

Ongher concentratlon of mduced radlatlon ‘

in the crater.

! ) : o
’ EFFECTS OF TAMPING AND STEMMING:

’ Tampmg The crater dlmenswns table, table

C-6, is based on the assumption that there is
no tampmg for surface bursts. Tamping of
surface shots has some beneficial effect on
energy coupling and absorption of electro-

magnetic pulse (EMP) although these effects -

cannot be stated quantitatively. To protect

‘the surface-placed system from battlefield
_damage, placement of 1.5 meters of earth or
- sandbags around and over: the munition is

recommended

Stemmmg Table C-6is based on the assump-

‘tion that buried ADM are fully stemmed. In l
_the tests on which these tables are based, the

emplacement holes were filled with material
that varied from sand and gravel to concrete

plugs. Under these circumstances, using the -

tables to predict crater sizeis valid. However,

in a tactical situation, a fully-stemmed
" emplacement holeis usually not desxrable for

the following reasons:

OIf the mission is changed recovery of the
ADM would be dlfflcult oreven 1mposs1b1e

' OAddltlonal engineer support and materxals -,
_ would be requlred on.all subsurface ADM
. missions. ' :

OEmplacement of an ADM would take a
considerably longer time.

eDeep emplacementmxghtnotbepossi‘bleif '
the height of the stemming material
exceeds the backfill llmltatlons of the
ADM. '

MODIFICATIONS TO FULL STEMMING
When full stemming is not used, general
guidelines, followed with the proper degree of

engineering Judgment will allow ADM employ-
ment. ' . '

Water stemmlng The helght of the ground -
water table in many areas of the world will

cause water-filled emplacement holes. The ‘
‘difference in crater size between a solid-filled

hole and a water-filled hole is not militarily

. significant. Thus, table C-6 can be used
without change for full water stemming. Two
. obvious requirements are that the ADM has

negative buoyancy and that the water pres-

- sure does not exceed the allowable hydrostatlc‘ .

pressure on the ADM. Water stemmmg is
preferred to soil stemmmg

".Partial stemming. The use of at least 1.5
- meters of stemming materlal over the

munition will produce a crater almost as

E ‘large as a fully stemmed detonation. Stem-

ming materials can be loose sand or gravel or
water. Thus, table C-6 can be used without
change for 1.5 meters of stemming or more. -
The figure on page 6-14 illustrates a typical
stem design for subsurface emplacement

Unstemmed holes. The quickest method of
underground ADM employment is emplace-

ment in an unstemmed hole. This eliminates -

ADMTARCEY anivars A-13
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. e .
-all the disadvantages associated with buried
~ADM and .provides for rapid emplacement
and recovery. Reduce crater dimensions given
,in table C-6 by 10 percent for unstemmed
holes.

EXAMPLE

Given

A5 KTADM will be detonatedin wetsoilat a
depth of burst of 50 meters. The ground water

- tableis 45 meters below the surface; therefore,
thie ADM will be covered by about 5 meters of

water.

Requlred

Find the apparent radius (R A), the apparent
depth (Hp), and obstacle radius (RAL) of the
resultmg crater. ‘

Solution
Use table C-6. Find the columns headed
“Yield 5.000 KT.” . . - J
' RA = 139 meters (Crater Radius, Wet So_il,
at 50 meters DOB) :

Hp = - 78 meters (Crater Depth, Wet Soﬂ at
"~ b0 meters DOB) :

RAL=115x Ry
=115% 139 -

=160 mefers

CRATERING YIEl.D DETERMINATION

The target analyst determines the requxred :

yleld using the followmg procedure

ODetermme the desired obbtacle width. Thls

TYPICAL STEM DESIGN FOR SUBSURFACE EMPLACEMENT

; . Depth
‘ " of
X . Burst:
, Hole -
T " Depth (DOB)
" Depth \
of
Backfill

r| |

Tie-Off Beam

Drilled Hole

/Wate,r, Sahd, Gravel
or Excavated Earth

Warmng
Do Not Drop Rock
on ADM '

Munition

Sump Filled
With Sand
(Desirable, Not Requnred)

6-14 ADMTARGET ar1arvSIS
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- _-»_s'hould be greater than the enemy’s assault

* bridging capability. The obstacle width is
taken to bethe diameter of the apparent lip
crest (Da). ‘

eDivide this value by 2.3. This gives the
~ apparent crater radius (Rp).

eDetermine the required yield from the

appropriate cratering table (table C-6).

eSelect a depth of burst based on practical
considerations (for example, capability to
construct chamber, yields of munitions
available, or existing chambers).

CEXAmte

You are directed to crater a divided highway

consisting of two 12-meter traveled ways
separated by a 4-meter turfed median strip.
Theshoulders are 4 meters wide. The enemy’s
assault bridging capability is 32 meters. The

-subgrade in the target area is dry soil. The

water table is 20 meters below the surface.

Your unit has a capability to drill emplace-
ment holes as deep as 15 meters. Allocated

ADM include 0.01; 0.05, and 0.10 kilotons.

e e Ploquired =-

Find the lowest yield ADM to produce an

effective obstacle

e e STt 0N

Deter-mine obstacle width. You decide to

- crater the road from the outside edge to the
outside edge of the shoulders (36 meters)..'

This crater width exceeds the enemy s bridg-
ing capability and precludes use of the
shoulders as a bypass. :

Determine the requlred apparent crater
radius:
DAL

=R
23 A

?E_. = 15.65, say 16 meters, the required
2.3  apparent crater radius, -

f’Use table C-6 to deteimi’ne the required yield.

' Start with the smallest yield, 0.01 KT ADM.
. From table C-6,in a medium of dry soiland at - . -

a depth of 15 meters,

\

"RA =8

With R A =8, the requlrements are not met for

~ the crater is too small

"Try 0.05 KT ADM From table C-6, ﬁnd the

followmg value: -
Rp =15 '

v W1th Rp =15, the requlrements are not met
- for the crater is too small. :

Try 0.10 KT ADM. From table C-6, find the

g followmg value:

Ata depth of 3 meters, RA= 16.

An%wer

Since a DOB of 3 meters is within our unit’s
capablhty, a 0 10 KT ADM is sultable .

SITE SEI.ECTION

“Defiles. Obviously, the best place for a
- craterisina defile with steep sides. Cratering
~adefile effectively eliminates it as an avenue

of approach. If all.or most of the defiles in a
corridor are so blocked, the enemy’s mobility
and flexibility are seriously hlndered

‘Multilane highways. Even whereno deflles
. exist, ecraters are effective in destroying
‘multilane highways. A crater should compel .

the enemy to construct a wide detour. Such an
obstacleevery few miles renders the highway

~ virtually useless as a high-volume, high-

speed avenue of approach. Whenever possible, -
crater highways atlocations where construc-
tion of a bypass is ir_n'possib]e or difficult.

'ADM TARGET ANALYSIS 6-15 -
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LANDSLIDES

One of the best locations for a landslide to
produce a barrier is in a defile. A blocked
defile can stop an enemy advance and cause

them to mass in an area where they can be
destroyed. ADM emplacement positions and’

" yield requirements for blocking defiles depend

. width of the defile. An ADM emplaced.in a_

primarily on the steepness of side slopes and

side of the defile can deny access through
steep-sided cuts by blocking the cut with a

. landslide produced by the ejecta. Good results -
’ ¢an be expected if the side slopes of the defile

are at least 30 degrees. At flatter slopes, a

significant landslide may not occur, and
vehicles may be able to detour around it.

YIELD SELECTION AND EMPLAC_EMENT ‘

The creation of alandslide across a defile can

. be assured if the slopes of the defile are steep
and if the analyst estimates conservatively

~ Table C-7 provides a way to select ADM yield.
Thetableis based on the width of the defileto . -
be blocked and emplacement of the ADM at
“optimum DOB. Emplacement must be at an

the amount of material to be ejected. There-

fore the analyst makes several conservative-

assumptions.

elevation such that the true crater produced
by the detonation will not intersect the bottom

. of the defile. Therefore, the ADM must be

" emplaced at a height abové the bottom of the
defile at least equal to the DOB, as shown in .

the sketch in table C-7, Thelandslide volume

isthe volume of material from thetruecrater pro-

duced by the detonation. No consideration
has been given to the additional volume of
material that would normally be expected to

fall from the slope above the crater. This l
addition is a conSIderable amount of bonus .
material. Table C-7 is based on a height of

landslide of at least 20 meters with a 30-
degree angle of repose of the materlal the
approximate angle of repose for soil.

‘;m" ‘: ADRMTOPOTY 20 arvere

If the landslide is composed of hard rock,
passage for vehicles is extremely difficult

- andis possible only after significant engineer

effort. However, if the material is soil, the
landslide may be traversed by tracked ve-
hicles after minor engineer effort.

The commander desires to block a roadway
in a defile between two large mountains. At
one point, the road passes through a gap 85

meters wide where the slopes are 35 degrees.

At this point, the medium is dry soil.

Find the ADM required to block the road and
its emplacement posmon

2

The width of the gapis 85 meters. From table -

C-7, a yield of 5 KT emplaced at 10 meters

below the surface will block a gap of 90

meters. Minimum height is 46 meters.

5 KT ADM, emplaced at a depth of 10 meters
at least 46 meters up the slope.

BRIDGES

Often bridges may be quickly and efficiently
destroyed with ADM. Bridge demolition
begins with an examination of bridge con-

“struction. To effectively destroy a bridge with

minimum yield, personnel, time; and equip-

ment, the target analyst must be familiar
with the various types of bridges, their .
construction, and the location. of vulnerable- :

pomts
PROCEDURE
To determine how ADM may be best used, the
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’ 'analys"t selects the most Suitableveffect of a

nuclear detonation, establishes damage cri-

teria, and chooses the most suitable emplace-

ment location. Cratering action is. the prin-

cipal means of bridge demolition. In some

cases, defined in the section of this chapter

beginning on page 6-32, air blast may be the
governing effect

OPTIONS FOR DESIRED DAMAGE ‘

According to degree of damdge desired and
preparation time, there are three demolition

options.

- Pier or abutment base option. Destruction -

by ADM at or near the base of a pier or
abutment provides the best use of the cra-

-tering action of a nuclear detonation. Des-

truction of the friendly shore abutment is
preferred. This choice. makes enemy recon-
struction more difficult and facilitates
friendly reconstruction.

Pier destruction. This placement achieves

maximum damage in that it collapses two
spans, removes a pier, and craters the river
bottom at the point where a replacement pier
might be built.

Abutment destruction. This placement
achieves bridge destruction with the lowest
vield and greatest control of effects. If the

bridge has a single span or if pier demolition -

is not desired, destruction of an abutment is
recommended; :

Pier or abutment top option. When

.circumstances such as lack of equipment,

personnel, or time do not permit placement of
the ADM for pier or abutment base destruc-
tion, the pier or abutment top option is also a
means of exploxtlng cratering effects

’Traveled way optlon. With limited time

available, the dama‘ge‘criterion recommended
is complete breach of the traveled way. Place

the ADM directly on tne traveled way and, if -

time permits, tamp it with at least 1.5 meters
of sandbags. ,

DETERMINATION OF YIEI.D FOR ABUTMENT _

AND PIER BASE DESTRUCTION J

To achieve major bridge damage by cratering,
the analyst relates crater dimensions to the
dimensions of critical bridge components.
The analyst measures widths of traveled

ways, piers, and abutments and ascertains

which yields produce crater dimensions that
are approxunately equal. Of course, any plan
for using ADM mustincludé an evaluation of
the bonus or limiting effects such as blast,

~ground shock, and thermal and nuclear

radlatlon

‘ Dem(‘)htlon of bridge abutments.

- Emplacement behind abutment. The best

ADM position for the demolition of a bridge
abutment is emplacement behind the abut- -

_ment at a depth equal to or greater than one

half of the height of the abutment as shown
in table C-8, position 1. Detonation at this

depth insures thata mgnlflcant portlon of the >

abutment is destroyed.

.The yield requirement for ADM emplacement

behind the abutment is determined by the

width (B) of the abutment. If the yield used

produces a crater with-a diameter of rupture
zone equal to the width of the abutment, the

thickness of the abutmentis always breached. |

Table C-8 gives ADM yields needed to destroy.

bridge abutments by the detonation of ADM - |

emplaced behind the abutment. The tables

are based on the yield required to produce a

diameter of rupture zone in hard rock equal to

the abutment width (B) using thethicknessof .

the abutment (T) as the effective depth of
burst. If the thickness is not listed in the
table, use the thickness which is closest to'but

. “less than the actual abutment thickness.
- . Table C-8 indicates that smaller yields are
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req'ﬁired as the abutment thickness increases.

The reason is that cratering effects are

‘enhanced as the depth of burst (thickness of

abutment) increases. If the width of the

- abutment is not listed, go to the next higher

'hsted width,

E’mpiacement on face of abutment. If the
characteristics of the ADM, the tactical .

situation, or the lack of emplacement con-
struction equipment preclude placing the
ADM behind the abutment, the nuclear

‘Inunition may be placed on the abutment face
(table C-8, position 2). Detonation on the

abutment face above water level produces a
crater similar to the crater resulting from a
surface burst in hard rock. If the ADM is

placed under water, crater dimensions in-

crease somewhat because of the tamping
effect of the water. This manual does not

- attempt to evaluate theincrease numerically.

-

The ADM yield requirements for destruction
of an abutment by detonation on its face are
determined by both the width (B) and the
thickness (T) of the abutment. The analyst
selects a yield which produces a diameter of
rupture zone equal to the abutment width (B)

~and a depth of rupture zone equal to its
- thickness (T). Table C-8 determines required

yields. The higher yield determined from the
table for an abutment of given dimensions(B

and T) governs. If the abutment dimensions. -

are not listed, go to the next higher listed
dimensions.

* If an abutment has a demolition chamber (a

chamber specifically incorporated by design
to facilitate bridge denial), the ADM is
detonated in the chamber. Use table C-8 to
select the required yield. For T (the thickness

of the abutment), use the horizontal distance

from the center of the ADM emplaced inside

the chamber to the face of the wall adjacent to

the backﬁll

6-18 ADM TARGET ANALYSIS

Demolition of bridge pier.

Emplacement. The best ADM emplacement
position for pier demolition is at the base of
the pier (table C-8, position 3). If this place-
ment is not possible, place it as close to the
base as is practicable:

Yzeld Selectlon of a yield to destroy a pxer ‘
depends on the width (B) of the pier. The
combined effects of spall, vaporization,

' crushing, and plasticdeformation will breach

the pier thickness (T) if the ADM used pro-
duces'a diameter of rupture zone in rock equal
to the width (B) of the pier. Therefore, the pier
width is the controlling d1menq1on for select-
ing the y1eld — o

DETERMINATION OF YIELD FOR ABUTMENT
TOP OR PIER TOP DESTRUCTION

When destructlon ofthe abutment or pler face
cannot be accomplished, use the abutment or.
pier top option (table C-8, position 4). Place- _
ment is under the traveled way on top of a -
pier.or abutment or, on an arch bridge, at the
base of the arch rings on either the top of the

~ pier or on the abutment shelf. For any of

thesesituations, yield determination depends

~on the width of the pier top or abutment top. -

To determine yield, enter table C-8 with the

_pier or abutment top width (B), read width

and up to the yleld

" DETERMINATION OF YIEl.D FOR TRAVELED o

WAY DESTRUCTION

There are three placement posmons on. a
roadway. These are directly over a pier (table
C-8, position 4), directly over an abutment

_(table C-8, position 5), or at the midpoint of a

span (table C-8, position 6). In all cases, the
traveled way width (B) is the dimension of
primary concern. Enter table C-8 with the

-traveled way width (B) and read up to obtain
_the yleld ;
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EXAMPILL

- ‘ Given .
A bridge similar to the sketch in table C-8 is
scheduled for destructlon Dimensions are as
follows

Abutment
Wldth (B) 35 meters
" Thickness (T) at 1/2 H 8 méters
Thickness (T) at base 12 m'eters
Pier
Width (B) 30 meters
Traveled Way
Width (B) 25 meters

Find the ADM yield required at each of the

emplacement positions (1 through 6).

L LT NI

1 Behind the abutment emplaced s H: B=35

meters. T = 8 meters. There is no T = 8
meters. Therefore, read T = 5 meters (next
lower thickness). Maximum width B =37 -

for 0.05 KT ADM at T 5 meters Use 0. 05
KT ADM.

2 _Face 6f abu_tnient: B=35. T = 12 metersl.' Bof
35 metersrequires ayield of 0.5 KT; Tof 12

meters requires a yield of 5.0 KT. The
higher yield governs, Use 5 KT ADM

3 Face of pier: B =30 meters Use 0.5 KT

ADM.

4 Top of;;ier' B =30 meters, Use0.5 KT ADM.

5 Top of abutment B 35 meters Use0.5KT ‘
ADM.

sreeeess Reguired —esmmes s e

ST 15 11T R ——

6 Traveled way: B = 25 meters Use 0.5 KT
ADM. v

o Ay A

Position (1) 0.05 KT ADM
(2)5.0KT ADM
(3 05KT ADM
(4) 0.5 KT ADM

(5) 0.5 KT ADM _

(6)0.5 KT ADM

DAMS:

’ ADM provide a, capability for readily de-

stroying large dams. One nuclear detonation
can accomplish what could not have been
done previously by hundreds of tons of TNT.
In addition, the destruction potential is

‘enhianced by the sudden release of 'large o

quantities of water below the dam. -

Damege to power productiens equipment,
turbines, and similar facilities is usually best

“accomplished by conventional explosives
‘and, thereéfore, is not discussed in this
. manual. If ADM is considered appropriate

for destruction of these facilities, use the
blast criteria for-industrial bulldlngs (See
table C- 1 and FM 101-31-2 [SRD].)

There arée four types of dams: gravity, arch,
buttress, and earth. The characteristics of -

-each type require different methods of demo-

lition. It is essential, therefore, for the target
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‘analyst to recogmze basic dam typesto obtain

the best results from ADM employment

'GRAVITY AND ARCH DAMS

Gravity dams. Gravxty dams are con-
structed of concrete or masonry and have

.massive ‘cross sections. They often rise to

heights of 150 meters or more. Because of the

volume of material to be shattered, gravity

:dams are best breached by placement of the

ADM in an inspection gallery. If more than

- one ‘gallery exists, select the one which is
lowest and nearest to the upstream face.

Arch dams. Arch dams are usually thin,

relatively short in width, and comparatively
high. They are constructed of masonry or
concrete, usually in V-shaped gorges. The

“thinness of the cross section allows use of a

smaller yield ADM than is required for the

more massive gravity darms. Furthermore,

the stability of an arch dam depends upon the
arch abutments. For this reason, the dam is
Vulnerable to collapse from demolition of its

abutments. The procedure for selection of

~ADM yields for demolition of arch dams is

."Placemen.t in an inspection gal‘lery'

exactly the same as for gravity dams.

Emplacement positions, Table C-9 shows
how to select an ADM yield to destroy a
concrete gravity dam with emplacement at
three locations.

|

(position 1). The yields required to breach the
distance (s) to the upstream face and the
distance (t) to the downstream face are

-determined separately by using the appro-

priate width in table C-9. The larger of the

two widths governs

Placement on the‘upstream face of the dam
(position 2). The water depth should be at
least twice the distance to be breached or 15
meters (50 feet), whichever is smaller. The
criterion of destruction is breaching the
distance (r) to the downstream face of the
dam. :

Placem,eknt on the downstream face of the
dam below the upstream water level

(position 3). The destruction criterion is

breaching the distance (q) to the upstream

:Slde of the dam.

EXAMPLE

Given =swsmw

Destruction of a gravity arch dam similar to’

-theoneshown intable C-9is being consxdered

Possible emplacement positions are the

following:

ePlacement in an ins'pectiqri gallery thatis
15 meters from the upstream face and 17
meters from the downstream face.

ePlacement on the hpstream face 15 meters
below water level where the distance to the
downstream face is 18 meters. :

: OPlacement below the upstream water level ]

. on the downstream face, 30 meters below .
the crest of the dam, where the distance to
the upstream face is 20 meters.

Requuedw«-----~» e

Fmd the ADM requn‘ed at each position.

- .sulutmn e

oFor posmon 1 from table C-9, for thlckness

s and t; the greater t= 17 ‘governs. Use 5
KT ADM

eFor position 2: from table C;Q, for thickness -
r;r=18.Use 0.1 KT ADM.

sFor position 3: from table C-9, for thickness
q; g =20, Use 5 KT ADM.

'BUTTRESS DAMS

Description. Hollow buttressed dams (table
C-9) usually are a series of parallel, equi-
distant, concrete buttresses that support a
watertight face, sloping upstream. All the
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;

structural elements of a buttress dam are:

constructed of reinforced concrete and gener-
ally are thinner than the structural com-
ponents of either arch or gravity dams. If a
buttressis destroyed, atleasttwo spansofthe
dam will collapse. The emplacement positions
shown in table C-9 are placement below the
water level on the upstream face of the dam
(position 4), placement below the water level

on the downstream face of the dam (position’
5), and placementin contact with the buttress

itself (position 6).

\

'Yield and emplacement. Since most of the

structural components of a buttress dam are
comparatively thin and therefore easily
breached, the extent of the damage desired
usually determines yield. If the intent is
solely to release the impounded water, the
upstream slab supported by the buttresses is
easily breached. Refer to table C-9 to find the
required ADM yield for emplacement on the

‘upstream face of the slab (position 4) or on its

downstream face (position 5). The same
considerations used in analyzing gravity
and arch dams are applicable. Since the

buttress itself functions much like a bridge

pier, yield determination for its destruction
(position 6) follows the same procedure de-
scribed for bridge piers beginning on page

6-17. Refer to table C-9 for determination of -

yield.
EARTH DAMS

Description. An earth dam is similar to an
earthfill except thatit contains an impervious

© core such as clay or it has a watertight
blanket on the upstream face. The width of
the crest of most earth dams is less than 40 -
feet (12 meters). The upstream and down- -

stream - slopes are seldom steeper than a
horizontal-to-vertical ratio of 3 to 1 or 33
percent.

Yield and emplacement. Earth dams may -
be effectively destroyed by detonating an
ADM beneath the crest or on-its center.
Detonation below the crest requires a smaller

If a buttress is destroyed,
at least two spans

of the dam will

collapse.
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| yleld because of enhancement of cratermg
" effects. ;

The objectiveis to produce atrue crater large

enough that an initial breach is at least 10

feet (3 meters) below the water level. This

" breach will allow a sufficient outflow of water

so that erosion will complete destruction.

A method of yield determination. Use a

drawing similar to the figure below to quickly -

‘determine the required yield for a surface
burst, shallow depth of burst (DOB = 15 W03

-meters), and optimum depth of burst (DOB =

~and for the slope ratios shown.. ADM

49 W03 meters). This method may be used for
crest widths up to and including 12 meters

emplacement must be on.or beneath the
center of the crest.

Yield and depth of burst. To determine the .

yield and depth of burst to destroy any earth
«dam, draw a cross section of the dam to scale.
Considering the ADM available and the

emplacement capabilities, choose an ADM

that will produce a crater - which meets the

criterion for .destruction (breach 10 feet or 3

meters below water level). The choice is
‘arrived at by trial and error starting with the

lowest. of the:.available ylelds' Plot the
‘resultant crater to scale on the cross section

- drawing. Then draw:a line from the true
- depth (H7) to the radius Rp. At the point
~ where this line intersects the upstream face

_of the dam, measure the distance to the water

surface. This distance must be at least 3

‘meters, If it is less, make a second trial using
either a higher yield or an increased depth of
burst. Continue this process until the re-

sultant crater is satisfactory. This method is

valid only for ADM employment on or

beneath the center of the crest.

EX AR E

The following example 1llustrates the pro-
cedure outhned in the precedmg paragraph

Y TR TS PO

- An earth damis scheduled for'dernolvition."-lts,

cross section, plotted to scale, is shown below.

- Two ADM have been allocated, a1 KT anda5

KT. Fallout is not a limiting factor.

- Emplacement capabllltles permit em-
~ placement to a depth of 10 meters. The .

medium is wet soﬂ

GRAPHICAL SOLUTION TO EARTH DAM PROBLEM
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v

Find the yield and emplacement posmon
required to destroy the dam.

| L
:uluul\)u

The lower yleld (1 KT) and the least dxfﬁcult o

emplacement position (on the surface at the

. center of the crest) are considered first.

‘From table C-6, R A fora1KT surface burstis

25 meters. Hp = DOB + 14 W1/3 meters =0 +
14(1) 14 meters.

These values are plotted to scale on the dam
cross section, and a line connecting them is
drawn. The intersection of this line and the

“upstream face of the dam is just at the water

level. Hence, this yield and emplacement

- position are inadequate.

In view of the known burst capability, a trial
at a DOB of 10 meters is analyzed before
going to ahigher yield. Fromtable C-6,a1 KT
burst at a DOB of 10 meters gives an R p of 44
meters. Hp = 10 + 14 = 24 meters. Plotting
these values shows that the initial breach
will be 5 meters below water level. This
breach meets the criterion for destruction of
-earth dams.

/\ R T Lt L MR PR R PR ER R T

| Useal KT ADM emplaced 10 meters below

the center of the crest

EMPLACEMENT UPSTREAM FROM DAM
The breaches achieved with ADM placed at

- the previously discussed locations are pro-

duced primarily by the cratering effect of the
blast. Anupstream nuclear detonation with a

‘craterradius that does notreachthe dam can_

still cause its failure by hydrostatic pressure

and shock waves. These effects may result in

the overturning, sliding, or cracking of the
structure. See DNA EM-1(S) for the effect of
blast and shock on dams;

GATE BLOWOUT

flow over or through the structure. In most
cases, thisis accomplished by spillway (flood)

FM 5-106 EMPLOYMENT OF ADM

" Kinds of gates. An important function in -
the operation of any dam is the regulation of

gates which regulate flow over the top of the . '
structure and sluice gates which control the

flow in tunnels through the dam. Some dams

haveonly onetype of outlet while others have _

both,

Spillway gates. Depending upon the design
of the dam, spillway gates may extend along
the entire dam or only along a small portion
of its length. Spillway gates are usually the
most vulnerable part of a dam. Although

accessible taintor gates (common splllway :

gates) are usually more vulnerable to con-

ventional demolition charges applied to the -

lower radial strut, they may also be blown out .

by a hydrostatic shock wave from an under-

water nuclear detonation upstream. This gate

“blowout may be achieved without severe

damage to the dam itself. The emplacement
distance, of course, depends upon the size of
the munition and the installation and
strength of the gates. Other types of splllway
gates may be affected sxmxlarly

Slulce gates Any nuclear detonation large

- enough and close enough to blow out sluice
gates also. causes cracking and probable

fallure of the dam itself.

. DOWNSTRE}AM FLOOD

In.any plan for destruction.of a dém, one of

the important considerations is the magni- \

tude of the resulting flood. Many factors

combine to determine the size and destruc-
tiveness of such a flood. A detailed system of

- analysis for flood prediction is beyond the

scope of this manual. To obtain an accurate . -

estimate of the extent of such a flood, a

military hydrologist should analyze the

actual conditions at and below the dam.
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n ~  CANALS

Canals vary considerably in complexity. At

~ one extreme is the single-level canal that is -
only slightly above sea level and requires no

locks or lifts. At the other extreme is the

- multilevel canal which must raise ships over

a terrain barrier. These canals have locks
and gates, storage reservoirs, and pumps.

As a rule, the more complicated the system,
the easier it is to put it out of operation, and
the more difficult it is to repair. Because of the
“differences in canal size and construction,
however, no specific directions for demolition

‘are applicable to all. You must analyze each -
target individually to determine its vulner-

able points.

Inland waterways and their auxiliary faci-

~ lities are subject primarily to the effects of

blast, cratering, hydrostatic pressure, and
" ground shock. In the selection and placement

'of an ADM to disrupt an inland navigation -

. sSystem, determine the principal effect‘and

- select an ADM of appropriate yield.

SINGLE-LEVEL CANALS

The single-level canal is the most difficult to

put out of operation. Its relative invulner-
ability lies in its simplicity. It is a ditch
‘connecting two natural bodies of water. Its
water supply is inexhaustible, and no mecha-
nism is required to regulate the water flow.
‘Theonly pfacticable way to put a single-level
- canal out of service is to block it. Blocking

may be done with varying degrees of success -

by earthslides or ships.

Blocking with earthslide. Blockinga canal
with an earthslide is possible only in rare
circumstances. The optimum conditions

demand a soil with low cohesive strength and

arelatively steep bank thatis high enough to
form a canal-blocking slide. Because cuts for
canals are usually designed purposely to
prevent slides, these conditions occur in-
frequently. However, when they do occur, see
page 6-16 for the creatlon of landslides.

6-24 ADM TARGFT artsrverw

Blocking with sunken ships. Si‘nki‘ng.obf

~ ships is an effective, expedient means to
- block a canal. Conventional explosives. or

other means of ’scuttling usually are used.

VARIABLE-LEVEL CANALS -

) Interdependence of functions. As a rule .
the variable-level canal cannot be considered
separately from its surroundings. It is prob-

ably part of a system which exploits one or
more watersheds. In addition to navigable
waterways, such a system may also provide

.power generation, water conservation, flood

control, irrigation, and a channel for fish
migration. Disruption of the facilities which

permit navigation probably affects all the

other functlons as well.

Limiting damage to specific targets. If
you want to damage only the navigational -~
facilities. and leave the remainder of the

system intact, you must use extreme care.

" Dams. In planning denial of a névigational ,

system, remember the basic mission. To

-achieve the greatest possible damage, de-
“struction of the dam which impounds the
water for the system may be -more profitable
than an attack on the lock facilities. De- -

‘struction: of the 'dam not only prevents

navigation—even with all its other facilities
intact—but also ends power generation, irri- B

gation, and flood control. Additional damage
may be done by the release of the impounded

water. If the dam is the target, the data and

methods presented on page 6-19 are used.

“Locks. Alock is the most common sys_tem for

raising or lowering vessels. To pass a vessel
headed downstream, thelower gate is closed,_
and, by means of a system of valves and
ducts, the lock chamber is filled with water.

‘The vessel enters the chamber, and the upper

gate is closed behind it. Through additional
valves and ducts, the water is drained out of
the chamber until the level is the same as the
lower level of the canal. The lower gate is

3




théh opsﬁiad, and the vessel can proceed. The
lower gate must be the full height of the lock

chamber. The upper gate need be only as high

as the highest water level plus a safe margin

for the deepest-draft vessel handled. Essential =
elements are the gates, lock chamber, oper— .

atlng machmery, and valves

Machinery. When valves and machinery are
the targets and limiting effects preclude the
use of ADM, use conventional explosives.
- However, when the gates and chambers are
targeted, no specific attention to valves and
machinery is required. A nuclear explosion
which damages the gates and chamber

probably will damage this equipment aswell.

Lock chambers. Lock chambers are generally"

constructed of concrete or masonry. Torender
“a chamber unusable, select cratering as the
governing effect. An ADM placed on the face

" -of theend wall near the gate achieves the best

results. Ground shock damage is consxdered
.a bonus.

Gates. Lock gates may be hinged at the side

-or bottom. They may slide vertically below.

the channel bottom or be raised above the
channel. They may slide horizontally into

the side walls or move on rails against the

sidewalls. Gates are vulnerable to hydrostatic
shock and dynamic pressures. Althoughthey
are designed to withstand static pressure, a
large detonation exceeds the safety factor.
The downstream gate is particularly vul-
nierable because its larger surface presents a

‘greater area on which pressure can act. When

the lock is full, the gate is loaded on the
chamber side with the static pressure for
- which it was designed whereas the other side
" is virtually unsupported.

For maximum destruction, place an ADM

underwater in the upstream end of the
chamber near the upper gate or against th_e
upstream chamber wall. Thereby the ADM
destroys both gates and craters the chamber.
For best results, the lock is full with all gates

_FM 5-106 EMPLOYMENT OF ADM

and valves closed at the time of detonation. If

_ placed asrecommended, any yield ADM will

destroy the upper gate. Time or limited access - -
may preclude optimum placement of the
ADM. If so, considerable damage canbedone
to locks and gates by detonatlng an ADM

near the famhty ‘

A lock chamber may be eq'uipped’withmo‘re.
- than one set of gates so that the lengthof the |

lock may be adjusted to the length of the

- vessel. Another feature frequently found is a

gate upstream of the main gate so that the’
entire lock system may be drained for in-
spection and maintenance, For maximum
effect, all gates and valves should be closed
and the lock chamber fxlled during detona-

' tlon

Multiple locks. Locks frequently arebuiltside -
by side to pass upstream and downstream
traffic at the same time. To save water,

- adjacent chambers of doublelocks are usually

connected so that the water drained from one
can be run into the other until the levels are
equal. The ducts connecting the chambers

- are good locations for placing a munition

underground, thus destroying both chambers -
at once.

Parallel locks are not‘al_w'ays adjacent; they -
are sometimes separated by water conser-
vation basins. This separation may require a

lseparate demohtmn in each lock chamber

~ Lifts. Aliftis a form of elevator which raises

or lowers a large trough of water in whicha
ship is floating. Lifts may accomplish ex-
treme changes in elevation. The ship moves
into and out of the trough in much the same -
manner as it enters and leaves a lock. The

‘lifting mechanism may be hydraulic or

mechanical or a combination of both. The
weight of thetrough may be counterbalanced
by using the same size of trough in a double
lift. Both troughs are supported on hydraulic

. columnsrunning in chambers interconnected

by a system of floats or by counterweight_s.
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‘ funhéi as possible. The distance from the ‘
ADM to the nearest tunnel wall (burstto-

tunnel distance) determines the required
yield. .

Underground. For purposes of tunnel
destruction, an underground burst means

one that occurs at a point below the ground
surface but not within the tunnel. Asan ADM -

is emplaced more deeply, more energy is
transmitted to the earth, and the resultant
ground shock increases. The required yield is
a function of the burst-to-tunnel distance

(BTD) and the depth of burst.

- Burst offset from tunnel. ADM may be

emplaced in shafts (adits) that lead off from
the tunnel. To estimate damage, find in table
C-6 the dimensions of an apparent crater in
rock, using the offset distance as DOB. The

" estimated. extent of damage to the tunnel

flooris equal to theradius of the rupture zone

: (1.5 times the apparent crater radius).

Completely stem the emplacement shaft with

at least 1 meter of sandbags or similar

material. -

Burst on tunnel floor. To estimate the .

damage caused by a nuclear explosion in an
open tunnel, follow the same procedure as for
a burst offset from tunnel except that the

-offset distance is zero. The ADM should be
- placed at the tunnel wall to transmit energy
- to the medium more effectively.

YIELD DETERMINATION FOR
UNDERGROUND. TUNNELS

The first stepis selection of the point at which
the ADM is to be placed. Where possible,
place an ADM far enough from the tunnel

portals so that the desired damage is

contained within the tunnel. If the tunnel
length ‘is too short, place an ADM at its
midpoint. If the tunnel passes through a fault.
zone or similar nonstable geological con-
ditions, additional damage may result.

~ Severe damage. Use table C-10 to find the

_yield required to produce 30 meters of severe

damage from surface and underground bursts
only. Enter the chart with the predetermined
BTD, read across to the column with the
proper DOB and find the reqmred yield.

Moderate damage. Use table C-10 also to
find the yield required to produce 30 meters of
moderate damage from surface and under- -

" ground bursts and from bursts offset from the

tunnel.

For Surface and underground bursts, follow ‘
the same procedure as for severe damage -
with the correct columns.

For bursts offset from the‘ tunnel, observe
table C-10notes to find the minimum yield.

EXAMPLE R
(Surface emplacement.)

Given -

" Burst-to-tunnel dlstance (BTD) is 40 meters. .

l{cqunrvd

md the minimum ADM requlred to produce
30 meters of severe damage..

bolutu.n

Use table C 10. Enter chart with BTD of 40
meters, read across to surface DOB (0), and |
extract a yield of 5.0 KT. :

Answer

5.0 KT ADM,

EXAMPLE
- (Underground emplacement.)

'

Given

 Depth of burst is 10 meters. Burst to-tunnel
» dlstance is 45 meters.

Required

Find the minimum ADM required to produce
30 meters of moderate damage
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N M Solution = -

Use table C 10. Enter chart w1th a BTD of 45
meters, read across to the 10-meter DOB
column, and extract a yield of 0.5 KT.

AT A e

* Answer
0.5 KT ADM.
EXAMPLE

(Offset burst.) _

PR e sa n e e

NS R pa———

Offset distance of emplacement is 5 meters.

e Y ot e o 27 S

v vae va—.

~=— Required

Find the minimum ADM required to produce
30 meters of moderate damage

L R L LI My e -

== Solution —=eemswsen

" Use table C-10. Enter with a BTD (offset

dlstance) of 5 meters, read offset =5 meters or
larger, and extract a yield of 0.05 KT..

musaven A J) VW QP mmne ment ommimais or s s+

0 aa ncn e 4t W A e

©0.05 KT ADM.

DAMAGE CRITERION FOR

- UNDERWATER TUNNELS

Flooding is the damage desired to destroy an

underwater tunnel. To achieve flooding, you.

must breach the tunnel casing and the
overburden to allow water to force 1tself into

"~ the tunnel

Rock overburden. If the tunnel is under.v

_ rock, then thetunnel casing, which usually is

6-78

reinforced conerete, and the overburden can
be considered as the same material.

Other-than-rock overburden. This ter-
minology is used for o\zerburden of all kinds
of soils that might be encountered on river or
harbor bottoms: sand, clay, silt, muck, or any
combination of these. Crater dimensions for

ADAN TARCET AN l.l VClé

agiven yield inrock or concrete are about one
halfthosein saturated soils. Therefore; when
using table C-10, use one half the helght of :
overburden (% Ho)

EMPLACEMENT POSITIONS
FOR UNDERWATER TUNNELS

Two emplacement posmons are possible.
Usually, the ADM is placed in the tunnel
against the roof. However, lacking access to
the tunnel, you may emplace an ADM on the
river or harbor bottom directly over the

‘tunnel.

YIELD DETERMINATION FOR
UNDERWATER TUNNELS

Placement inside the tunnel. Placing an
ADM in an underwater tunnel against the
roof breaches the tunnel casing and the
overburden in the same manner as an ADM -
emplaced on the face of a reinforced concrete

abutment breaches the abutment. When using

this method, use only the thickness (T).

dimension on table C-8, position 2. T = Hqy +

TC when overburden is rock. T = 4H(y + TC |
when overburden is other than rock :

Placement on r'iver or harbor bottom.
This emplacement floods the tunnel by
cratering action in the overburden. As the
amount of overburden increases, rupture of
the tunnel casing may be accomplished by
spalling. To determine yield, first find the

burst-to-tunnel distance. For underwater -
tunnels, this burst-to-tunnel distance is equal

to the height of overburden (Hg) plus the
thickness of the .tunnel casing (TC).
Determining the yield also takes into account

- the depth of burst or, in this case, depth of

water. These computations are accomplished

“in table C-10 which gives burst-to-tunnel

distances for varying depths of crater as a

- function of yield for rock overburden. Use the

moderate damage table (table C-10) to find an -
ADM which in this case creates severe tunnel
damage to underwater tunnels. ’




U(Aiv‘ #i7
' .(Placement on river bottom w1th rock
overburden) :

- Depth of water = 6 meters. Depth of rock .
overburden 14 meters. Thickness of tunnel

g casmg 1 meter

S e e e fi(é(‘{ﬂii‘(‘.d s s st s

Find the required yield.

me e e ims s {.:ﬂlutiorl s s e

Burst-to-tunnel distance=Hq+T=14+1=15
meters. Enter table C-10 (moderate damage
table) with BTD of 15 meters. Read across to

DOB of 6 meters for a yield of 0.05 KT to

produce severe damage.

e Ay g
(Placement on river bottom with other than
rock overburden.)

(R Ve e

cenmenron (SAEIY rebe - on o e

Depth of water = 6 meters. Depth of over-

burden = 15 meters. Thickness of tunnel

casing = 1 meter.

s e Ry nire d e e

" Find the required yield.

- Golaution -

‘Burst-to-tunnel distance=15/2+1 = 8. 5 Enter

table C-10 with burst-to-tunnel distance of 8.5

meters. From table C-10, for a BTD < 15 .

meters, the minimum yield of 0.05 KT may be
used.

AlRFJELDS

- The most effective way to destroy the
operational capabilities of an airfield is to
- demolish the runway complex. It is the single
indispensable element of any field. Sup-
- porting facilities such as hangars, shops,
warehouses and communxcatlon equipment

>

[PIRNTFRP QR
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> are not absolutely essential for emergency

operatlons

Since runway characteristics vary, the ADM
emplacement locations to destroy a specific
runway complex depend on the airfield size,
layout, and importance.

EMPLACEMENT CRITERIA

Separation distances between AD\M.'

The destruction of an airfield runway com- -

plex generally requires multiple-charge
detonations. One of the most important
factors to consideris the minimum separation
distance between atomic demolition muni-

tionis required to prevent a detonation from -

damaging an adjacent munition. The safe
separation distance of ADM in the hypo-

thetical family for separately detonated

surface bursts is 1,000 meters (3,300 feet).
Occasionally, you can overcome the heed for -
separation distances by detonating one device
and returning at a later time to emplace and

“‘detonate the other. However, the level of

radioactivity released to the atmosphere by

-the detonation of the first ADM would
‘probably significantly limit return to emplace

and detonate subséquent ADM.

Short- and long-term denial. The desired
degree of destruction to supporting facilities

 and the runway complex is also important. .
~Any ADM explosion on the runway denies

immediate use of the airfield to nearly all
aircraft because of local radioactivity levels
and debris. For long-term denial, however,
the analyst must find the most effective
placement of ADM so that the maximum
continuous length of undamaged runway is’
less than the length required for takeoff and
landing of a given aircraft.

YIELD SELECTION

Theyield required to cratera rubhway depends
on the depth of burst of the ADM, the width of
the runway, and the runway’s subgrade -
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material, ’I‘.h'(eryield and depth of burst are

selected so that the diameter of the rupture’
zone at the surface is at least equal to the
runway width.

. Surface emplacement. If the ADM cannot
be emplaced beneath the runway or in

‘drainage culverts or utility ducts under the -

~ runway, it must be detonated on the runway

surface. For surface or near-surface deto-
nations, concrete is the medium that
determines crater dimensions. Use table C-6
‘to find the radius of rupture zone in dry rock
for varying yields.

Subsurface emplacement. For subsurface

.detonations other than near-surface bursts,
the concrete runway slab has little effect on
the dimensions of the crater. The medium
that determines yield for subsurface det-
onations, therefore, is the subgrade material.
For analysis, assume it is similar to dry soil.
Use table C-6 to find yields for shallow and
optimum depth of burst in dry soil.

EXAMPLE

The following example illustrates the rec-

ommended procedure for determining yield -
requirements, depth of burst, and emplace--

) ment locatlons to demolish a runway

leen

" of burst. Assume a minimum separation

distance of 3300 feet (1000 meters) for multlple

. ADM surface detonatlons

The flgure on page 6-31 shows the layout of

an airfield designed to handle heavy jet
- bombers. The objective of a demolition
mission is to deny the use of the runway

facilities to jet bombers and fighters. The

“maximum continuous length of undamaged
runway which can remain after the accom:
plishment of the demolition m1ss1on is 4900
feet (1500 meters).

Required :
Find the ADM yields and emplacement
‘positions for detonation at the surface and at

shallow and optimum depths of burst. For the
subsurface detonations, determine the depth

Solution =———— i e
Emplacement positions.

The locatlon of the -ADM on the runway
complex is'the same for surface and sub-
surface detonation. Analysis of the runway

layout indicates that at least three ADM. -

(shown at positions1, 2, and 3in the figure on
page 6-31) are required to deny all runways.
Detonations of ADM at positions 1 and 2
reduce the undamaged lengths of the main
east-west runway and the north-south run- -
way to less than 4900 feet. A detonation at
position 3, together with the detonation at
position 1, reduces the undamaged length of

© the southwest—northeast runway to less than

4900 feet.

" Yield selection—surface detonations. -

Positions 1 and 2: Width of east-west
runway = 100 meters (governing width).
Referring to table C-6 for a surface burst
and a required radius of ruptare zone of 50
(Y2 a crater diameter of 100 meters) fmd the
yield required.

k Answer: Use 5. 0 KT

‘Position 3: Wldth of southwest- northeast
runway = 40 meters. Referring to table C-6
for surface burst and a required radius of
rupture zone of 20 meters fmd the yleld
requlred .

Answer: Use 1.0 KT.

Yield selectzon—-subsurface detonatzons (10- (
meter. DOB)

Positions 1 and 2: Width' of east—west
runway = 100 meters (govermng width).
Referring to table C-6 for a 10-meter DOB,
and arequired radius of rupture zone of 50,
find the yield required,

Atiswer: Use 1~.0 KT.
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o,

/'V'Positi(')n 3: Width of southwest-northeast
;runway =40 meters. Referring to table C:-6

of rupture zone of 20, find the yield required.
Answer: Use 0.1 KT. »

Yteld selection—subsurface detonattons
(optzmum DOB,).

Positions 1 and 2: Width of east-west

for a 10-meter DOB and a required radius’

Summary of yield requireménts

This summary of yield requirements shows
the advantage of subsurface emplacement.
Furthermore, the radioactivity released from
deep subsurface detonations is much less
than from surface bursts. The radioactivity -
released to the atmosphere by subsurface’
detonation at optimum depth of burst is less
than 15 percent of that released by a surface
detonation of the same yield. :

runway = 100 meters (governing width). Position . o1 2 3.
, Referring to table C-6 for optimum DOB . ' .
/" . and arequired radius of rupture zone of 50 -Surface ‘ 50KT 1.0KT = LOKT
meters, find the yield required. -Subsurface
Answer: Use 0.1 KT. 10 meters DOB LOKT L.OKT 0.1KT
Posmon 3: Width of southwest northeast 'Optinixim DOB 05KT 0.1KT 0.1 KT
runway =40 meters. Referring to table C-6 T ‘
~ for optimum DOB and arequired radius of
. rupture zone of 20 meters, find the yield ‘
\ (. required.” ; .
‘Answer: Use 0.1 KT.
EXAMPLE Of ADM EMPLACEMENT POSITIONS ON AN AIRFIELD
;T t'
:

ADM TdnhﬂT Ariarvere A.27
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 Section IV—TARGETS DAMAGED BY THE AIR BLAST EFFECT

LA

-f EFFE‘CTS OTHER THAN CRATERING -

Cratéring for point targets is the main effect -

in the analysis techniques discussed in the
preceding section. This section discusses
other targets also appropriate for ADM attack
in which cratering may not be the main
effect. ADM have an extensive destruction
capability. Moreover, target analysis is not
complete until the target area is analyzed for
contingent effects. To analyze target areas
forthe air blast effect, use either the visual or
numerical method with the appropriate
damage tables and contingent effects tables
in appendix C.

ANALYSIS METHODS FOR
‘ AIR BLAST TARGETS

DETERMINATION OF RADIUS OF DAMAGE

L]

Radius of damage. Before you can visually
estimatethe fractional coverage(f) of a target,
you must determine the radius of damage
(RD). To do this, use the air blast damage
radii tables (tables C-1 through C-4). These
tables contain the RD for buildings, bridges,

field fortifications, and military field

‘equipment, Enter the table with the ap-

propriate target description, ADM yield, and :

- degree of damage (moderate or severe)
specified, and extract the RD.

Correction for subsurface bursts.
Subsurface bursts require correction of the

" RD. To do this, enter the air blast radii -

reduction distance table (table C-5) with the
DOB and ADM yield. Extract the air blast

radii reduction distance. Add the reduction .- -

factor to or subtract it from the RD ‘as shown
in the following discussion and examples.
The result will be the corrected RD for the
subsurface burst. Ifthe reduction distance is
greaterthantheair blast damageradiiorifit
is shown as a blank, consider the RD to be
zero. b ' :

o

F£-37 ADKMTARFrT vavare

AREA TARGETS

~ Visual method.

Damage estimation. The visual method of

damage estimation may be used for any
shape of target. It is the only damage
estimation method for area targets that
cannot be equated to a circle (length = twice »
width). With the visual method, find f by
using a transparent circular map scale
inscribed with circles and arcs at 100- or 200-
meter intervals or by using a compass. First,
extract the RD from the air blast damage
radii tables (tables C-1 through C-4). Reduce
the RD for subsurface emplacement. With a
compass, draw the RD on the scaled target
with the center at ground zero. Visually
estimate the fraction of the target area
covered.

" A communications complex. The commander

desires severe damage to the open grid radar _
antennas. The target is 1600 by 600 meters. -

a Determine the fractional co?erage (f)
~-produced by a 1.0 KT ADM detonated on the
. surface. : ‘ L

Enter table C-4 and extract an RD of 508
meters. Draw this RD-on the scaled target
over GZ. Estimate the percent of the target
area covered. (See figure on page 6-33.)

f =60 percent ’

~ Yield selection. Use the visual" method of

yield selection when the commander gives
the fractional coverage of the target area and [




-

| )
o R

Yield selectio
also used to
requiréd.
with the

8
extractan RD/RT ratio.T
stepisto calculate the required RDnece

ve ~sired results. Multir

(Numerical methdd) -
’k .’ ‘V /'Given-—-—-—

The objective is moderate
the railroad car
y r

For tactical reasdns, theclc
position is locate 40 -

' L EXAMPLE
|
|
|
\
\
|
]
|
!
N
i }} AN RN
: - center.

the minimum yi

above requirements.

|

'K

| | ,

‘ _ - " Find
| s
| ~ gr-260/2=180%

From the area te
4/RT = 40/130 =/

. 0.62
RD =062 @®T):

From table C-4 v-- 6-36 D L
meters. o M TARGET AN,
' ‘NALYsIS

.‘_v-'v" lv\d!\’s‘S 6'35 )
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Required

Determine the final probability of severely

damaging the bridge with a 5.0 KT ADM

Snlunon

'RD 442 d = 100 meters, d/RD 100/442 =

0.23. Entbr point target graph extension with .

d/RD = 0.23 on the left scale to extract the

/ probablhty ontherightscale. Since the d/RD

ratio is less than any value shown, the

- probability is greater than 0.995 (99.5 percent)

of severely damaging the bndge

Answer

- P =99.5 percent.

Yield selection. Enter the point target

graph extension with the desired probability
(P), and extract a d/RD ratio. Next, calculate
the RD needed to achieve the desired damage.

Obtain. this by dividing the displacement

distance(d) by the d/RD ratio (RD =d: d/RD)
After you have calculated the required RD;

_ enter the air blast damage radii tables, and
" extract the minimum yield that has an RD
equal to or greater than the required RD. If a

subsurface burst is desired, use table C-5 to
find thereduction factor and add it to the RD.
Recheck the air blast damage radii table for

minimum yield.

EXAMPLE

(Yield selection for point targets)

Given

The commander desires a 90 f)ercent‘

probability of causing severe damage to oil
storage tanks (supply dump). The storage

: -tanks are located 100 meters from ground

zero.

Required

Determine the minimum surface-burst ADM
yield which meets the commander’s guidance.

Solution

Enter pomt target graph extensxon w1th
P =90. ,

Extract a d/RD ratio of 0.73.

Displacemen‘t distance is '100 meters.

equatlon

o d
d/RD

RD =d/0.73 =100/0.73 = 137 meters. '

Enter table C-4 with the requlred RD to
determine the yield. Moving across from
supply dumps (severe damage), you find that
a 5 KT is the minimum yield that will meet

the commander’s guidance.

- Answer
5KT. |

RAILROAD MARSHALING YARDS

A railroad marshaling yard is an area tar‘get"
susceptible to blast as well as cratering

effects. Repair facilities, roundhouses, enginé

, Calculate the requlred RD usmg thei

-

.sheds, and rolling stock are damaged pri- o ’
- marily by blast while turntables and
-switching facilities are most effectively

damaged by cratering. Depth of crater in a -

" railroad yard is less important than width

since any. significant disruption of the rails

~requires major rehabilitation. Blast damage

criteria for various yields are shown inthe air
blast damage radii tables (tables C-1 through

_C-5). Cratering data may be obtained from

the crater dimensions table (table C-6).

PORTS

There are two methods by Whic_h port facilities



g,

when the length is greater than or equal to
twice the width. The first step is to center a
circular map scale over the desired ground
zero(DGZ) of thetarget sketch. Next, visually-
estimate the radius of damage (RD) required
to achieve the desired fractional coverage (f).
Finally, select from tables C-1—C-4 the
. minimum yield which has an RD equal to or
" greater than the required RD. For subsurface
bursts, correct the RD by adding the reduction
factor from table C-5. Recheck the air blast
damage radii table for minimum yield.

‘ - Numerical method.

Damage estimation. On area targets of
approximately circular shape (length< twice
. width), use the numerical method to deter-
.mine fractional coverage. The numerical
‘method is more accurate than the visual

ta
col

(le

no

" Th

[H0)

' EXAMPLE OF VISUAL METHOD OF

<,
<
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entire facility or smaller ADM, consistent
with safe separation distances, to destroy
critical portions of it. In either event, the
primary nuclear effect is generally blast
overpressure.

AREA TARGET TECHNIQUE

The area target technique requires the
selection of a yield which insures moderate to
severe damage for the entire installation
area. You canreduceresidual radiation in the

. surrounding area by placing the ADM on a

tall structure with little mass, such as a

smokestack.

[ }]

SELECTIVE DESTRUCTION TECHNIQUES

With selective destruction technigues, the
mostimportant elements or areas of the plant
are chosen for destruction. If the installation

~has its own power plant and if substitute ‘
‘power is not readily available; destruction of

the power plant denies use of the entire
facility. Other elements that may be crucial
are the blast furnaces in a steel mill or the
cracking plant in a petroleum refxnery How-
ever, before employing ADM against targets
of this type, cons)der the use of convenuonal

demolitions.

BRIDGES

Steel truss and ﬂoatmg bridges are partic-
ularly valnerable to destruction by the blast
effects of ADM. To use the blast effect, posi-
tion the ADM so that the blast wave impacts
side-on'to the bridge: Radii of damage by
blast to steel truss and {loating l)udges are
givenin table C-2.

Section V—LIMITING REQUIREMENTS

TROOP SAFETY

DEFINITIONS

The detonation of an ADM has injury-
producing effects which must be considered.
for the safety of friendly personnel. These are
nuclear radiation, thermal radiation, blast,

ground shock, base surge, and missiling. A
minimum safe distance (MSD), also called

radii of safety, is the minimum distance from

GZ at which there is 99 percent assurance a
specific degree of risk and vulnerability will
not be exceeded. The MSD is a measure of the

distance to which certain nuclear effects -

extend. The farget analyst uses the MSD to
make troop safety calculations. The following
terms (defined in chapter 2, beginning on
page 2-15) are used in dctermmmg the appro-:

priate MSD:

Three degrees of risk considered in troop
safety are negligible, moderate, and emer-

’

ANPLYSDORY ANAI VS

_gency. The degree of risk is based upon the '

commander’s guidance.

Three categories‘of vulnerability of the in-
dividual soldier are unwarned and exposed

: warned and exposed, and wamed and pro- .

tected.

MSD DETERMINATION

The distance to which troops will evacuate
depends upon the yield, depth of burst, degree
of risk, and vulnerability category. To extract
MSD, enter table C-11 with the appropriate
yield and DOB. In table C- 11, find the gorrect
column for troop vulnerability and risk cri-
teria. Project horizontally from the DOB to
extract the MSD in meters. If depth of burst
falls between two listed depths of burst, find
the MSD for both and use the larger.

COLLATERAL DAMAGE

Collateral damage is undesirable damage to




civilian material and facilities or undesirable
“injuries to the civilian population produced
by the effects of friendly nuclear weapons.

While the overall goal is to limit collateral -

damage, a balance between collateral damage
constraints and military effectivenessisneces-
sary for successful operations. Determination
of collateral damage constraints is a com-
mand responsibility. If not determined by
national or theater commands, collateral
damage constraint levels will normally be

the responsibility of the corps commander. -

- Often the need for target coverage or prob-
ability can be met while still avoiding col-
lateral damage. Some ways to reduce collat-
eral damage are to—

eInvoke civil defense measures. -
eAdjust depth of burst.y
*Move ground zero. .

Should the target analyst move the location
of ground zero or adjust the depth of burst,
theanalyst must reanalyze the target to meet
the commander’s guidance for target destruc-

- tion (thatis, fractional coverage, probability,
and obstacle size).

PRECLUSION OF DAMAGE
GUIDELINES

Not causing damage to nearby civilian per-
sonnel, structures, facilities, or property is a
concern of thetarget analyst. The commander
, normally wishes to prevent as much collat-
eral damage as possible. Usually a 5 percent
incidence of casualties and of moderate struc-
- ‘tural damage at the edge of populated areas
is acceptable. Since it would be unrealistic to

tabulate every possible personnel protective .-

- posture and structure type, representative
personnel categories and structure types are
- used. Table C-18 of this manual and the
appropriate tablein FM 101-31-2 show collat-
eral damage avoidance distances for repre-

sentative population categories and struc- -

FM 5-106 EMPLOYMENT OF ADM

' tures. Blocks 10 and 11 of the ADM Target

Analysis sheet on page 6-8 refer to collateral
damage. A determination of safe or unsafe
must be made in each case based on the
actual distance that civilian personnel and
facilities are from ground zero compared to
the respective dlstances recommended in the
tables.

COLLATERAL PERSONNEL IN]URY .
DETERMINATION ‘

Block 10 of the ADM Target Analysis sheet

- refers to collateral personnelinjury. To deter- -

mine a safety distance, a degree of risk must
be found. The degree of risk is recorded asal,

2%, or 5 percent (negligible, moderate, or
emergency risk, respectively) incidence of.
casualties. For peacetime planning, use the
degree of risk specified in the SOP or ihe
ADM annex of the Corps operations plan.

-Table. C-18, Radii of Safety for Collateral

Damage, shows personnel injury distances

- for 5 percent casualties. To use this table, find

the yield of the mu‘ni‘tion and then select the
column for the appropriate personnel cate-
‘gory (i.e., personnel in urban, rural, or open

- areas). Enter the DOB column, and read .

across until you reach the column selected.

- Extract the distance given in meters. If the
: actual DOB falls between two listed DOBs,

extract the safety distances for both and use
the larger. In the event that a commander
selects a lesser incidence of injury to civilian'

personnel (namely, 1 or 2% percent) determine
the safety distance using Table C-11, Radii of

‘Safety. In this case, civilians in open, rural,
_or urban areas are equated to the unwarned

exposed, warned exposed, and warned pro-
tected categories of troop vulnerability
respectively. Enter Table C-11 with the yield,
vulnerability category, and degree of risk at
thetopandthe DOBintheleft-hand column .

~ Extract the safety dlstance

EXAMPLE

Given —

"The commander wishes to preclude greater
than 5 percent incidence of injury to civilian
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personnelin theopen. You areusing a.05 KT
system and have a 12-meter DOB.

s = Requipred = e

What 'is the collateral personnel injury
distance?

mrrmeemases wseme e Sofution e———

Use table C-18 for a 0.05 KT yield. Find the
column headed ‘‘Personnel Categories,
Open.” Enter DOB column for both the 10-

meter and 15-meter DOB Select the lnrger
radii,

rmm e Aoy et

Collateral personnel injury d)stance is 708 o

meters.

EXAMPLE

R CGiiven

The commander wishes to preclude greater
than 1 percent incidence of injury to civilian
personnel in the open. You. are using a 0.01
KT system and have a 1-meter DOB.

o e Rugitived "““““.‘T“""—‘

What is the collateral personnel injury
distance?

- s e 30 ] b0 T) e

Use table C-11 for a 0.01 KT yield. Equate
civilian personnelin the open to the unwarned
exposed vulnerability category. Find the
columns headed “Unwarned, Exposed” and,
under that heading, “NEG RISK” (negligible
risk). Enter the DOB column for 1-meter
DOB. Extract the safety distance.

Answer

Collateral personnel injury dxstance is 230
meters

COLLATERAI. MATERIAL DAMAGE
DETERMINATION

Table €-18, is used to determine collateral

‘material damage distances. To determine

this distance, enter the table with the yield
and type of fadility at the topand the DORBin
the left-hand column. Extract the collateral
material damage distance (CDD). If the actual
DOB falls between two listed DOBs, extract
the CDD for both and use the larger.

EXAMPLE

— Riven:

\

The commander.wishes to preclude collateral ..

damage to light steel frame industrial

_buildings. You are usmg a0.1 KT system ata

3-meter DORB.

Required

What is the collateral material damage
distance? . -

Solution

Use table C-18 for a 0.1 KT yield. Find the
column for light steel frame industrial
buildings (L.t Steel Indus Bldg). Enter DOB
column at 3-meters. Extract the CDD.

Answer

Collateral matenal damage distance i is 180
meters
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s CONVERSION OF RECTANGULAR TARGETS TO CIRCI.ES OF
' "EQUIVALENT AREA :
1. - For determination of radius
(RT) of circle of area equi- R
valent to area of rectangle of %- T Y 0
| ; —— 10.000 — — 10,000
arger side (a) and smaller 0
side (b). L—s.ooo .= s.000 ——9.00
—8.000 . -8.000
) | —7.000 E— 4,000 -—7.000
b Target . 6.000 E— L6000
|- 5.642 3 |— 5,642
-—a — — 5.000 - 3000 —5.000
. , ) — - 2,500
2. Use only when a & b is less L-~4.000 [ L— 4,000
than 2. i . E
« F 2000 =
EXAMPLE E 3000 - E _3.000
: i -+ 1800 =
1. Given: Rectangular target 2,500 [~ — 2,500
with a=2000 meters and : [ -
b=1500 meters. .2, ooo L 2000
e . f—1.000 -
2. Find: RT for circle of equl- 900 -
valent area. 1.500 — 1.500
—— 800 o
o | 3. Method:’ L— 700 -
a. a + b is less than 2. f—1.000 |~ 600 ——1.000
Therefore, the conver- |-—~900 , — [— 900
sion nomogram may be | 800 = 800
used. 700 = l—— 700
v L 400
b. Placing a straight edge }—800 = —600
to intersect 2000 on the [~ - = [ 500
ascale and 1500 on theb {500 [~ -300
scale, determine the 77 . o o
AP . [— 250 |
point ‘of intersection =400 o ) E 400
‘with RT scale. o =
- 200 e
. R . . - — 300
¢. Attheintersection with £ [ =
the RTscaleread RT=980 E_ 550 F 150 E 250
meters. o - -
» =200 ' - :».—200
’ 50 . - o - 150
. ‘. [~ 150 - —
1800 | ¢ 980 - so -
Meters | | Meters' - | 80 N
\ Ry) N 70
- . [ 100 6o {100
“— 2,000 Meters — X. Y. -
, Y™ : Ry _

F-47 apagTancry saenveon




APPENDIX A

" REFERENCES

FM 101-31-1

'FM 101-31-2

FM 101-31-3

AR 50-5
AR 50-106

AR50-107

AR 55-203

" AR 70-60
AR 380-5

~ (C) AR 380-10

AR 380-150

AR 604-5

Vg, .
. REQUIRED REFERENCES
" Field Manuals
FM 3-22 Fallout Prediction
FM 5-100(HTF) Engine'ef Combat Operations Lo
(How to Fight) S \
FM 100-50 Operations for Nuclear-Capable Units -

Staff Offlcers Field Manual: Nuclear Weapons
Employment Doctrme and Procedures

(SRD) Staff Offic,er_s Field- Manual: Nuclear -
Weapons Employment Effects Data _(U)

Staff Ofﬁcers Field Manual; Nuclear Weapons
Employment Effects Data

RELATED REFERENCES

. Army Regulatmns

- Nuclear Surety -

(C) Safety Rules for Operations with the Medium

Atomic Demolition Munition (MADM)

0) Safety Rules for Operations with the Special‘

- Atomic Demolition Munition (SADM) J

Movement of Nuclear Weapons, Nuclear
Components and Related Classified Nonnuclear o

: Matenel

Army Nu_c'lear Survivability :

Départment of the Army Information Security

. Program

Department of the Army Policy for Dlsclosure of |
Military Information to Foreign
Governments (U)

Access To and Dissemination of Restricted Data

Clearance of Personnel for Access to Classified
Defense Information and Material

AT
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" AR 700-658 - Nuclear Weapons and Nuclear Weapons
: Materiel -
S _ - RELATED REFERENCES
PR : ) Field Manuals

FM 3-12 ‘ Operational Aspeqts of Radioldgical Deéfense
FM 3-16 " > Nuclear Accident Contamination Control_
f‘M 3-22 - o . Fallout Prediction

. FM 3-87 (HTF) Nuclear, Blologlcal and Chemical (NBC)

‘ . Reconnaissance and Decontammatwn
Operatwns
FM 5-25 ) _ Explosives and Demolitions
’ FM 5-30 . Engineer Intelligence - (
¥M 5-36 " Route Reconnaissance and Classification -
FM 8-20 (HTF) Fire Support in\ Combined Arm's‘ Operations
. ) FM 19-30 - ‘ Physical Security ‘
FM21-30 Military symbas | | ; o
FM21-40 . . NBC (Nuclear, Biological and Chemical)
Defense ’
FM24-18 © Field Radio Techniques o o _
"FM 27-10 ‘ Tﬁe Law o_f‘L\and Warfare = o , A

FM»30-1(V) ‘, . Miiitary Geogréphic Intelligence (Terrain) o

FM 55-205 ' Air Transport Procedures Transport of XM129 )
. i ~and XM159 Atomic Demolition Charges by US
* Army Helicopters

FM55-226 Air Transport Procedures: Transport of the
: W45-3 Warhead in Container, H-815, for Medium
Atomic Demolition Munition’ (MADM) by Uus
Army Helicopters:
FM 71-100 (HTF) Armored and Mechanized Division Operatxons : ‘ L

f“M 100-6 (HTF) -\Operahons (How to Flght)

A=2 orrerrners
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FM 105-6

e

~ Maneuver antfol

RELATED REFERENCES

TM 3-220
TM 9-1100-205-10

TM 9-1100-205-20

TM 8-1100-205-20P .

© TM 9-1100-226-10

TM 9-1100-226-20

" TM 9-1100-226-20P

TM 9-1100-227-12

TM 9:1100-227-20P

TM 9-1300-206

" TM 39-50-8

" (Prefire Procedures for Employment) for XM-15 =
~Atomic Demolition Charge Training Equipment

Technical Manuals

‘Chemical, Biological and Radlologlcal (CBR)
Decontammatlon

(CRD) Operator s Manual: XM129 and XM159
Atomic Demolxtlon Charges (U)

(CRD) Organlzatlonal Maintenance Manual:
XM129 and XM159 Atomic Demolition Charge:
XM130 Trammg Atomic Demolition Charge @)

Organizational Mamtenance Repalr Parts and
Special Tools List (Illustrated Parts Breakdown):
XM129E1, XM129E2, XM159E1, and XM159E2
Atomic Demolition Charge XM130E1 Tralnmg

-Atomic Demolition Charge

" Operator’s Manual for- M172 and M175 Atomlc

Demolition Charges: XM3 and M4

_ Coder Transmltters

. (CFRD) Orgamzatlonal Maintenance Manual:

M172 and M175 Atomic Demolition Charge: -
XM3 and M4 Coder-Transmitter (U)

(C) Organizational Maintenance Repair Parts
and Special Tool Lists (Illustrated Parts =
Breakdown): M167, M172 and M175 Atomic
Demolition Charge: XM3 and M4 Coder-
Transmitters (U) : :

Operator’s and Organizational Maintenance .

Organizational Maintenance Repair Parts and
Special Tool Lists (Illustrated Parts Breakdown)
XM15 Atomic Demolition Charge Tralnlng
Equlpment

Ammumtlon and Explosives Standards

(CRD) Emergency Destruction of Nuclear
Weapons
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DOD Reg 5200.1-R
JCS Pub 13, Vol 1

JCS Pub 13, Vol 2

(S) DNA EM-1

) a DA Pam 50-3

e . TB 9-1100-803-15

. TB 385-2
ARTEP 5-57

U AR . TOE 5-57H5

TOE 5-870H2

STANAG 2130
STANAG 2139

RELATED REFERENCES

Other Publications
Information Security Progtam Reguletion

(S) Policies and Procedures Governing the
Authentication and Safeguarding of Nuclear
Control Orders (U) .

(SFRD) Policy and Procedures Governmg the
Permissive Action Link/Coded Sw1tch Cipher
System (U) . -

Capabilities of Nuclear Weapons (This
publication is available from Defense Technical
Information Center, Cameron Station,
Alexandria, VA 22314, with a letter giving
justification for the request or a completed DTIC
Form 55.)

'I‘he Effects of Nuclear Weapons

Army Nuclear Weapons Eqmpment Records and
Reporting Procedures

Nuelear Weapons Firefighting Procedures

" Engineer Atomic Demolition Munition (ADM)
. Units

Enginee‘r'Atomic Demolition Munitions

‘Company (Corps)

Engineer Combat Support Teame

To obtain the following pubhcatxons, wrlte the Naval Pubhcatxons and
Forms Center, 5801 Tabor Avenue, Philadelphia, PA, 19120.

Employment of Atomic Demolition Munitions

Atomic Demolition Munitions (ADM) Operations
Order

T A=A nrerRrNeES

To obtain DA Forms. 3065, 3065-1, and 3065-2,

write ATZA-PAA:A, Fort Belvoir, Virginia, 22060.
| They are not stocked at The AG Publications

Center in Baltimore, Maryland, and aré available
only at the above address

v




Appendlx B

.TiMER CALCULATIONS |

NEED FOR ACCURACY

Accurate timer calcplations are essential to insure control and safety -
during an ADM mission which uses a timer option. Moreover, it is
important to precisely determine and record the time of detonation for
the protection of recovery or disarming personnel. Timers may be the
primary means of detonation. When timers are used, it is not possible
tostatethat an ADM will fire at a specific tlme There isalways atime
span or span of detonation.

DEFINITIONS OF TERMS

Span of detonation is that total time period between the earhest
possible time of detonation and the latest possible time of detonation.
This time span is caused by the integral timer error.

Early time hour is the earllest possible time that the munition can
detonate with mclusmn of txmer error.

Late time hour smnldrly, is the latest poss1ble time that the
munition can detonate. :

Fire time hour is that time when the munition would detoﬁate ifthe

timer functions with no error. In other words, fire time hour is the
‘date-time group resulting from the addition of the time period set on
the timer to the time of day the timer is started. Fire time hour falls
between early t1me hour and late tlme hour. : '

Starting time hour is the point in t1me (date time group) that the
timer is started ' )

Set time is the time period that is" actually 'Set on the timer._ It
encompasses the entire period from starting time hour to fire time
hour. This term is used interchangeably with fire tim‘e.

Early erroristhe tlme period between early time holir and flre time -
hour.

Late error 1s the time period between late tlme hour and fxre time
hour : : ,
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See _the figure below for these time relationships and the tables that.
follow for early and late error times for the

'various timer settings.

MADM and SADM at

TIMER CALCULATION PROBLEM-SOLVING FORMAT

MILITARY
DATE TIME
GROUPS

BASE LINE

LATE TIME

EARLYTIME . SET TIME_

LATE ERROR

A

TIME

—————

- EARLY __|

" j~¢~ EARLY «p»
ERROR

1— LATE
" ERROR

SET TIME ey

DETONATION

LATE TIME ———p

4 SPAN OF ————3 .

—]

-

Time periods expressed in
hours and/or minutes -

R.7 sosenp earem cromeie
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MADM Timer Table

TIMER SETTING

Set (Fire) Time

00 hr 07 min thru 00 hr 29 m
(000007 thru 000029)

00 hr 30 min thru 00 hr 59 min
(000030 thru 000059)

01 hr 00 min thru 01 hr 59 min

© (000100 thru 000159)

02 hir 00 min thru 02 hr-59 min
(000200 thru 000259)

03 hr'00 min thru 03 hr 59 min

(000300 thru 000359)

04 hr 00 min thru 04 hr 59 min.

(000400 thru 000459)

05 hr 00 min thru 05 hr 59 min

(000500 thru 000559)

06 hr 00 min thru 06 hr 59 nﬁin :

(000600 thru 000659)

* 07 hr 00 min thru-07 hr 59 min

(000700 thru 000759)..

08 hr00 min thru 08 hr 59 min
-~ (000800 thru 000859) ’

09 hr 00 min thru 09 hr-59 min
(000900 thru 000959)

\ 10 hr 00 min thru 10 hr 59 min’

(007000 thru 001059) -

11 hr 00 min thru 11 hr 59 min

(001100 thru 001159)

12 hr 00 min thru 12 hr 59 min

(007200 thru 001259)

. min = minute(s), hr = hour(s)

~ Early Error
" Set time minus
1 ‘min’
2 min
4 miﬁ
6 min -
7 min
9 min
X! m’in.‘ -
.13 min
15 m'i.nv'
_ 16 min
18min
20 min
»22 min

24 min

 TIMER ERROR

Late Error - "~ Span
Set time plus

T min o ' Zurfni:_n‘b
N kzmi\n‘ ’ o 4 min
4 min 3 8 min
6 min . 12 min
7 min 4min
9 ﬁin 18 min
1 min 22min
13 min 26 min
15 min 30 min
16 min \3.2"‘mi‘n ‘
18 min . 36 min
F T
20 min 40 min
22 min 44 min.
24 min 48 min

S MMER CAr e ATIONS B-3
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MADM Timer Table (continued)

TIMER SETTING
Set (Fire) Time
13 hr 00 min thru 13 hr 59 min
(001300 thru 001359y

14 hr 00.min thry 14 hr 59 min
(001400 thru 001459)

15 hr 00 min thru 15 hr 59 min
(001500 thru 001559)

16 hr 00 min thru 16 hr 59 rﬁin
(601600 thru 001659)

17 hr 00 min thru 17 hr 59 min
(001700 thru 001759)

18 hr 00 min thru 18 hr 59 min

(001800 thru 001859)

19 hr 00 min thru 19 hr 59 min .
- (0071900 thru 001959)

20 hr 00 min thru 20 hr 59 min
(002000 thru 002059)

21 hr 00 min thra 21 hr 59 min-
(002100 thru 002159)

22 hr 00 min thru 22 hr 59 min

(002200 thru 002259)

23 hr 00'min thru 23 hir 59 min
(002300 thru 002359) - -

24 hr 00 min thru 24 hr 59 min
{010000 thru 010059)

25 hr 00 min thru 25 hr 59 min
{010100 thru 010159)

26 hr 00.min thru 26 hr 59 min
. (010200 thru 010259)

~ TIMER ERROR

Early Error
Set time minus

25 min
27 min
29 min

31 min

33 min

34 min

36 min -

38 min

46 min

42 min

“43 min

45 min
47 min

49 min

25 min
‘27 miﬁ
29 m'in:
31 min
33 m‘i,n

34 min

38 n'1in
40 min
42 min
43 min
4‘5‘min
47 mi‘r‘\

49 min

Late Error
Set time plus

36 min® )

‘Span .
50 min
54 min
58 min

1 hr 02 min

1 hr 06 min
“Thr 08 min

1 hr12 min

1 hr16 min

1 hr 20 min

_ 1hr24inin

: ,
1hr 26 min

"1 hr 30 min )

“1hr 34 min

1 hr 38 min-
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-MADM Timer Table (contmued)

TIMER SETTING

Set (Fire) Time

27 hr 60 min thru 27 hr 59 min
(010300 thru 010359) -

28 hr 00 min thru 28 hr 59 min

(010400 thru 010459)

29 hr 00 min thru 29 hr 59 min
(010500 thru 010559)

30 hr 00 min thru 30 hr 59 min

(010600 thru 010659)

31 hr 00 min thru 371 hr 59 min
(010700 thru 010759)

32 hr 00 min thru 32-hr 59 min

(010800 thru 010859) -

33 hr 00 min thru 33 hr 59 min
(010900 thru 010959) a

34 hr 00 min thru 34 hr 59 min
(011000 thru 011059) :

35 hr 00 min thru 35 hr 59 min .

(011100 thru 011159)

36 hr 00 min thru 36 hr 59 min

(011200 thru 011259)

37 hr 00 min thru 37 hr 59 min

(011300 thru 011359)

38 hr 00 min thru 38 hr 59 min

(011400 thru 011459)

39 hr 00 min thru 39 hr 59 min

(011500 thru O‘I 1559)

40 hr 00 min thru 40 hr 59 min
(011600 thru 011659)

TIMER ERROR

Early Error
Set time minus

51 mi‘r’1

52 min

,54 min

56 min

.58 min

" _hf 00 min
1 hr 61 m_.in

1 hr 03 min

1 hr 05 min

1 hr 07 min

1 hr 09 min

1 hr 10 min

1 hr 12 min

* T hr 14 min

/ l.ate Error
Set time plus

51 min

52 min

54.min
56 min

. 58 min

1 hr 00 min

1 hr 01 min

1hr03 min

1 hr 05 min

T hr 07 min

e

1.hr 09 min‘

1 hr 10 min

“1hr 12 min

1hr 14 min"

Span

1 hr 42 min

~ 1hr 44 min
" 1hr 48 min

1 hr52 min

1hr 56 min

2hr 00 min -

2 hr 02 min

2 hr 06 min

= 2hr1o mi'n
- 2 hr 14 min

. 2hr18 min

2hr 20 min :

2 hr 24 min

2 hr 28 min
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TIMER SETTING

Set (Fire) Time

p

41 hr 00 min thru 41 hr 59 min
{011700 thru 011759)

42 hr 00 min thru 42 hr 59 min
(011800 thru 011859)

- 43 hr 00 min thru 43 hr 59 min

(011900 thru 011959) N

44 hr 00 min thru 44 he'59 min
(01200 thru? 012059)

45 hr 00 min thru 45 hr 59 mink

(012100 thru 012159)

46 hr.OO min thru 46 hr 59 min
(012200 !h‘ru 012259)

47 hr 00 min thru 48 hr 00.min
(012300 thru 020000) .

MADM Timer Table (continued)
TlMER ERROR
Early Error Late Error Span_

Set time minus Set time plus

1 he 16 min The16min ~  2hr32in

. . . . |

1 hr 18 min 1 hr 18 min 2 hr 36 min
“The19min . 1hr19 min 2 hr 38 min’
The 21 min 1T hr 21 min "2 hr 42 min
1 l"ar 23 min 1 hr 23 min 2 hr 46 min
1 hr 25 min 1 hr 25.min 2hr 50 min-
1 hr 27 min 1 hr 27 min 2 hr 54 min .

B-6 TiMER cALCUY ATIONE

~ FOUR KINDS OF TIMER CALCULATIONS

The prefire team may be required to make the followmg four basic
kinds of timer calculations: EN

Fire at (Detonate the munition at a stated tlme) Gnven the starting

time hour and the fire txme hour, find the. early time hour, the late time Y

hour, and the set time.

Span (Detonate the munition no earlier than a stated time and nolater
than another stated time): Given the early time hour and the late time

: hour, find the starting time hour, the fire time hour, and the set time.

NET (Detonate the munition no earher thana stated time): Given the

startingtime hour and the early timé hour, find the late time hour, the .

fire'time hour and the set tlme

NLT (Detonate the mumtnon no later than a stated time): Given the
starting time hour and late time hour, find the early time hour the fire’
time hour, and the set time,
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Set (Fire) Time

(011700 thru 011759)
(011800 thru 011859)
(011900 thru 011959)
(01200 thru7 012059)
(012100 thru 012159)
(012200 thru 012259)

‘ (012300 thru 020000)

TIMER SETTING

41 hr00 min thru 41 hr 59 min
~ 42 hr 00 min thru 42 hr 59 min
43 hr 00 min thru 43 hr 59 min
.~ .44 hr 00 min thru 44 hr 59 min
45 hr 00 min thru 45 hr 59 min
: 46 hr 00 min thru 46 hr 59 min

- 47 hr 00 min thru 48 hr 00 min

' MADM Timer Table (continued)
TIMER ERROR
Early Error Late Error Span
Set time minus  Set time plus Co
1 hr 16 min 1 hr 16 min ~2hr32in -
“1hr 18 min’ 1hr18min . 2hr 36 min
1hr19 min 1 hr 19 min 2 hr 38 min
1hr2imin  1hr21min 2 hr 42 min
1hr 23 min Thr23min ©  2hr46 min
Thr2Smin . 1hr 25 min 2hr 50 min
1 hr 27 min 1 hr 27 min “.2hr 54 min

B-6 TIMER CAYCHH ATZ'!(SM«'

FOUR KINDS OF TIMER CALCULATIONS

The preflre team may be requn-ed to make the followmg four bas1c
kinds of tlmer calculatlons

Fire at (Detonate the munition at a stated time): Given the startmg’ :
time hour and the fire time hour, fmd the early time hour, the late tlme"
hour, and the set tlme _

/ ' TR
Span (Detonate the munition no earlier than a stated time and no later

“than another stated time): Given the early time hour and the late time
: hour find the starting time hour, the fire time hour, and the set time.

NET (Detonate the mumtlon no earlier than a stated time): Given the
starting time hour and the early time hour, find the late tlme hour, the
fire time hour and the set time.

NLT (Detonate the munition no later than a stated time): Givén the
starting time hour and late time hour, find the early time hour, the fire
time hour, and the set time.
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(
SADM Timer Table
TIMER SETTING . T;MER ERROR *
] Set (Fire) Time - ' ' bEarlby Errof Late Errof Span
' o Set time minus Set vtime plus '
00 hr 05 min thru 02 hr 55 min  1min " emin _ 7 min
’ 03 hr 00 min thru 05 hr 55"min v . 2 min, o Jmin .9 min)
_ 06 hr 00 min thru 09 hr 55 min © 3min - 8min 11 min’
- 10 hr 00 min thru 12 hr 55 min | 4 min . 9min | 13 min |
13 hr 00 min thru 15 hr 55 min Smin 10min :;15«min’ '
16 hr 00 min thru 19 hr 55 min 6 min ' ﬁ min | - 17 min ,
20 hr 00 min thru 22 hr 55 min N 7 min. e izmm . 19 min
N 23 hr 00.rﬁin thru 24 hr.00 min \ ‘ 8‘miny "  13 min | - 21 min ‘

" REMOTE OPTION PROBLEM

When a timer is used to back up the remote option, a special problem
N arises. This problem is to calculate the set time for the timer so that it
’ will positively run down and detonate the ADM no earlier than the v
" time prescribed to detonate it with the remote option, but as close to;
~ that time as possible. In this case, the calculation for the timer option is
.made by using the time prescribed for the remote optlon as early time
“hourin a NET calculatlon ‘

~ SAMPLE PROBLEM

Given: Youare ordered to usethe timer option to detonatea MADM at
1500 (fire time hour) and to start the timer at 1200 (startmg time hour).

e
Find: ‘ : o S ' : o
1 Set time. . 2 Early time hour. " 3 Late time hour.
So]utxon |

1 Set tirhe equals flre time hour minus startmg time hour 1500 - 1200
= 3 hours. Answer: 3 hours.
2 Early time hour equals fire time hour mmus timer error (MADM
Tinier Table) of 7 minutes. 1500 - 0007 = 1453. Answer: 1453.
=+ 3 Late time hour equals fire time hour plus timer error. 1500 + 0007 =
(. '1507. Answer: 1507.




Appendm

~ ADM TARGET ANM Y518 TABI TS

Table C-1
Table C-2
. Table C-3
 Table C-4
Table C-5
Table C-6
Table C-7

" Table C-8

“Table C-9
Table C-10
. Table C-11
Table C-12
Tablé C-13
Table C-14

~ Table C-15

 Table C-16
| ‘ Table C-17
“Table C-18
Table C-19
Table C-20
Table C-21
Table C-22
Table C-23

Table C-24

Table C-25

Air Blast Damage Radii for Bulldmgs- and’ Structur.és
Air Blast Damage Radii for B‘ridges' |

Air Blast Damage Radii for Field Fortificaiiohs .

Air Blast Damage Radii for Military Field Equipmeiﬁ ,
Air Blast Damage Radii Reduction fbr«Subsur.face Burst
Apparent Crater Dimensions R
I.an_dslide Obstacles

Bridge Demolition Tables

ngolitiop of Dams ‘

Tunnel Demolition Tables -

Radii of Safety Tables.

Dose Distance Tables |

Radii of Various'Overpressure Levels

Safety D|stances for Light Alrcraft in Fllght

Radius of Detonatlon for Varlous Mines

Radii of Tree Blowdown Obstacle |
Radi‘u‘s» of Fire Areas for Surface and :Subks\'urface Bursts

Radii of Safety for Collateral D‘émage

‘Radii of Safety for Missiling

Radii ol" Safety for Thermal Radlahon '
Radii of Safety for Base Surge |
Radii of'Safety for Blast

- Radii of Saifety for Nucléa( Radiation

Nuclear Radiation in Crater and Lip

1/3 and 0.3 Powers of Various Numbers

Cc2
S c3
c3

C-4

C-5 "
C-5

C-7

C-8

C-8
C-10

C-12

C-13
c13
c-13
C-13
c14
Cc-14
c6
ciy
c-19

C-20
C-22

C-24
C-27

c1




3 :
FM 5-106 EMPLOYMENT OF ADM

£ o ~ Table C 1 Alr Blast Damage Radii Buddmgs and Slructures

Surface Burst Only
; . : (Distances in‘Meters)

Degree  Yield  Yield . Yield  Yield  Yield  Yield

V! ’ of - (KT) (KT} - (KT) (KT) (KT) (KT)
‘ Target Description Damage = .01 .~ 05 : : 5 1. b
Multistory blast resistant  ° . MOD 30. 88 81‘ - 151 201 . - 479
reinforced concrete building with SEV 23 - _ 45 63 117 155. 369
reinforced concrete walls. No windows. . : ’ R
' Multistory reinforced concrete building MOD 44 86 126 247 352 813
) with concrete walls, small window . SEV - 30 58 85 165 235 570
area, three to eight stories. _ ‘ o - .
Multistory wall-bearing building, MOD 69 140 207 398 . 557 1284
‘brick apartment house type up SEV 54 - 108 160 . 307 429 988 S
to three stories. . : ) : : : .
. &
¥ Multistory wall-bearing butldmg, MOD - . 43 - 99 142 276 357 ‘829
monumental type, up to four SEV ) 33 76 109, 212 298 - 691
stories. : ‘ . :
Wood frame building, house type, MOD ) 92 183 .. 286 555 -723 1643
one or two stories, . : SEV 62 129 191 371 517 ‘ 1238
. Light steel frame industrial MOD 45 91 - 127 263 339 859
‘building. Single story, up to SEV 21 42 59 . 133 200 553
- 5-ton crane capacity. : ] .
Heavy steel frame industrial “MOD 30 .59 .83 201 295 765
building. Single story, with 25- . SEV 18 . 38 50 124 . -185 . 502
to 50-ton crane capacity. ’ R g : : .
Heavy steel frame industrial ‘ MOD . 26 49 70 172 . 258 647
building. Single story, with S SEV - 18 33 47 116 173 454
-80- to 100-ton crane capacity. ‘ . ) " . :
. Mulhtistory steel frame office " MOD 7 - 27 51 72 133 185 - 436
type building, 3 to 10 stories, SEV 18 34 48 90 124 291
earthquake resistant construction. . ) :
. Multistory steel frame office _ , " MOD . 33 67 93 174 241 - 576
v type building, 3 to 10 stories, : SEV | S 42 59 110 151 361 :
) nonearthquake resistant construction. ; o _ ' . :
Multistory reinforced concrete . . ) MOD 28~ . 56 78 144 194 = - 466
frame office type building, 3 to- . - SEV .20 40 56 103 - 139 -+ 334
10 stories, earthquake resistant.. . ‘ S o _ :
Multistory reinforced conerete, - MOD 34 65 91 168 . - 231 595
frame office type building, 3 to ] ‘ SEV .23 44 . 61 113, 154 . 417
10 stories, nonearthquake resistant. : :
*See table C-5 for subsurface burst radii reduction. . ' ' ) 7 -
MOD - mbderate ~SEV - severe .
{

C-7 apm TARAFET AMALVEIS TARIES
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Table C 2 Air Blast Damage Radu for Brldges

. Surface Burst Only*
(Distances in Meters)

Degree . Yield Yield
‘ of (KT} - (KT)
Target Description Damage .01 .05.
Highway and railroad truss bridges; » MOD 22 46

spans 60-120 meters. SEV 19 38
Two-lane hwy, dbl trk, open floor and
sg! trk ballast floor.

Railroad: spans 60-120 meters, sgi trk,
open floor, RR: spans 120 meters.

Highway and railroad girder bridges; .
spans 23 meters. Two-lane deck - SEV ' : 15 - 31,
and through and four-lane deck, .

highway. Dbl trk deck, open or ballast

floor, or sgi or dbl trk,

", through, ballast floor, railroad.

Highway and railroad girder bridges; : MOD 20 42
spans 60 meters. Two-lane through SEV ) 16 .33
and four-lane deck or through, hwy. :

Dbl trk deck or through ballast floor,

railroad.

H:ghway and railroad girder bridges; MOD 26 56 .
spans 60 meters. Two-lane highway. SEV- 20 43
Sgl trk deck or through, ballast : :
floor and dbl trk deck or through,

open floor, railroad.

Floating bridges. MOD 22 47
U.S. Army standard M2 and M4, random SEV 17 - 36
orientation.

MOD - moderate SEV - severe

MOD 16 34

Yield . Yield .

Table C- 3 Air Blast Damage Radii for Fleld Fortlflcatlons

Surface Burst Only*
{Distances in Meters)

Yield

Degree Yield
of (KT) (KT)
Target Description - Damage .01 .05
Command post and personnel. MOD .18 .. 36

‘shelter, modular sections 6 feet : SEV 17 34
by 8 feet with top 3 feet to 5 feet : .

" below ground surface, earth covered,
and covered trench entrance.

Machine gun emplacement, 7 feet by 7 feet,
framework extends 2 feet above original ground
surface, has open firing ports and open trench
entrance, 3 foot to 5 foot mound of earth covers
framework and extends down to the ground surface
except at openings. :

MOD . 26 53

Firing port facing towards
ground zero. - ) ‘ ) SEV . . 24 47
Firing port facing away from MOD 21 42
ground zero. - . SEV 20 40
Unrevetted trenches and foxholes . MOD~ 42 84
with or without.cover. ' SEV 32 65
Wire entanglements. ) k
Double apron barbed wire ) SEV - 24 .- 54
Concertina wire : SEV . 35 78

MOD - moderate- SEV - severe

*See table C-5 for subsurface burst radii reduction.

¢

Yield " Yield
KT) . (KT}  (KT)  (KT)
A5 1 5
69 140 200 529
58 M7 167 442
49 98 139 354,
a5 89 . 127 322
63 124" 176 . 452
49 . 86 136 348
) . \ :
82 170 230 630
63 138 209 573
1
69 141 200 521
564 109 154 402
Yield  Yield  Yield Yield
KT} (KD (KT (KD
1 s 1 5 ‘
49 . ' 93 122 286 !
46 88 115 . 269

7 137 179 420
64 123 160" 377

57 109 142 334
54  103. 135 316

114 - 218 286 672 |
88 169 221 * .B2%. .

76 161 221 579,
111 237 325%. 852,

NS

ADM TARGET ANALYSIS TABLES C-3
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Table C-4 Air Blast Damage Radii for Military Fleld Equment
Surface Burst Only »
(Distances in Meters)
Degree Yield - Yield : Yield Yield - Yield Yiéld-
, of | ~{KT) {KT)* (KT} (KT) (KT} - (KT)
_ Target Description Damage = .01 205 BRI 1 "~ 5
Tracked vehicles - MOD 17. . 38 - 54 16 157 411
. SEV 11 24 34 72 98 255
Artiltery “MOD 18 39 ' 58 117. ' 160 419
. : ' . SEV - 16 . 34 48 102 138 363. ,
Wheeled military vehicles MOD - 23 B2 74 15677 215 563
) SEV .. 16 35 - 50 -106 145 379
Supply dumps - ‘ . SEV o123 L 33 68 93 243 .
Radios and elec fire control equip - SEV 22 49 70 148 203 - 531
-~~~ Open grid radar antennas - - SEV - 54 122 © 173. 370 - 508 - 1332
: Railroad rolling stock ’ : o .
End-on orientation ) MOD . 33 87 9 174 - 228 535
) _ : SEV . 31 62 . . 84 161 211 4986
45 degree orientation o MOD 28 62, 87 186 255 . 667
: SEv 19 42 59 125 171 447
Side-on orientation MOD 320 .. .72 102 217 298 779
: o SEV 26 - . 58 82 175 240 627
" Railroad locomotives ' ‘ ‘ :
End-on orientation : MOD 24 48 65 125 164 384
‘ . I SEV . 15 30 41 77 101 237
45 degree orientation . MOD - 22 48 68 144 197 515
) SEV 11. . 25 35 73 - 100 259 -
. Side-on orientation o . MoOD 22 49 " 89 _146 . 200 528
¢ . T SEV - 13 28 . 39 82 112 291
Engineer-heavy equipment ) ; - ‘ )
Open : MOD . 31 69" 29 210 289 755
B ! B SEV 20 43 62 130 179 467
) Shielded ’ MOD 18 40 56 - 119 . 164 - 427
) SEV. . 16 35 49 104 142 . 3N
, Parked combat aircraft ‘ : s o
: (random orientation) . s o
Jet fighter aircraft Co; ; “MOD 26 53 71 137 179 420
Co . ‘ - SEV 21 42 - 57 109 142 334
_Jet bomber aircraft - ; ) MOD 50 100 136 262 343 808
. R i SEV . 45 90 122 234 1307 722
Prop transport aircraft . MOD 55 1127 152 292 383 302
) B ; . : SEV . 50 100 136 262 343 . 806
Helicopter aircraft . ‘ . MOD ' 66 134 182 350 459 © 1082
o ‘ ’ - SEV 58 118 161 308 ;404 © 962
MOD. - moderate L SEV - seve;e ’ BN

*See table C-5 for subsurface burst radii reducnon

C-d4 ApriTirces davdvercm e e
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Table C-10 Tunnel Demolmon Tables (contmued)

30 500 050 0.50 0.50 0.50 0.10 0.10 0.10 0.10

0.05 005
356 5.00 1.00 0.50 050 050 0.50 0.50 0.50 .0.10 0.10° 0.10°
40 5.00 1.00 1,00 0.50 0.50 0.50 0.50 050 0.50 0.50 0.10
45 S 500 1.00 1.00 1.00 050 050 0.50 0.50 0.50 0.5’0", 3
50 5.00 5.00 5.00 1.00 ’,1.00' 1.00 0.50 050 0.50 0.50.
585 " 5.00 500 500 500 1.00 1.00 1.00 1.00 0.50 0.50°
- 60 5.00 500 500 5.00 5.00 500 500 1.00 1.00 0.50
' . . . .
' Moderate Damage:
Minimum yield (KT) ADM required to extend moderate damage for
30 meters within a tunnel through a hard rock medium
(Slgmflcant rehabifitation required to repair. Tunnel may
be passable on foot without recovery work.)
BTD . “Depth of Burst (Meters) ' ’ :
{meters) 0 1 2 3 4. 6 6 7 8 107 15
16 0.10 .0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
25, 0.50 0.05 0.10 0.10 0.05 0.05 0.05 0.05 0.05 0.05 0.05
30 0.50 0.05 0.50 0.50 0.10 0.10 0.10 0.10 0,05 0.05 0.0b
35 1.00 0.05 0.50 0.50 0.50 0.50 0.50' 0.10 0.10 0.10 0.05
40 1.00 1.00 0.50 0.50 0.50 0.50 0.50 0.50 ‘0.50 0.10 0.10
45 5,00 1.00 1.00 1.00 0.50 0.50 0.50. 0.50 0.50 0.50 0.10
50 - 5.00 5.00 5.00 1.00 1.00 1.00 0.50 050 050 0.50 0.50
56 - 5.00 5.00 5.00 5.00 1,00 1.00 1.00 100"0.50 0.50 0.50 .
60 500 500 5.00 500 5.00 5.00 5.00 1.00 1.00 0.50 050'
Note - If tunnei is accesmble the following yields can be used to obtain 30 meters of
‘moderate damage.
Offset Yield
{meters) (KT)
0 0.5
1 0.1
5 '0.05
. Underwater TUNNELS - ,
. Underground

PP A Kot
Pos 1 @1 pos

charge

Damage distance for rock overburden =

Ho+TC=T
-Damage distance other than rock

overburden = ¥ Ho + TC
POS 1. Use table D-10
POS 2. Use T dimension in table C- 8, pos 2

Nuclear

Tunnel
offset

@.

<810+ +—— W —
7C = tunnel casing’ ;
BTD = Burst to tunnel distance

DOB = Depth of burial -

- ADM TARGET ANALYSIS TABLES C-9

5
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Table C-11 Radii of Sa‘fety Tables

ADM with a-0.01 KT warhead.
(Distance in meters)

Unwarned Exposed

. NEG
DOB RiISK

350 R
230M
2008
3108
3608
290 S
160 R

OONTW=O

—

' MOD
RISK

320R
170 M
200 8
3108
360 S

290 S .

130R

EMER"

RISK

270R
140 M
2008
3108
3608
2908
80S

. Warned Exposed

NEG. MOD . EMER
RISK  RISK RISK
350R  320R  270R
230M 170 M 140 M
2008 200S 2008
3108 ‘ 310S 310S
3608 360S 3608
2908 290S 290S
160R 130 R

80S

ADM with a 0.05 KT warhead.

Unwarned Exposed

' NEG

DOB  RISK

570 R
450 M
450 M
420
570 S
710
650 R

ONOW=0

-

MOD
RISK

530 R
350 R
350 M
420 S
570§
7108
6508

EMER

RISK

450 R
260 R
280 M

420 S

570 'S
710'S

6508 .

“(Distance in meters} -

Warned Exposed

NEG
RISK

570 R

. 450 M

450 M
4208
570 S

7108 -

650 S

-MOD
RISK

530 R
350 R
350 M
420 S

5708 -

7108
650.S

EMER
RISK

450 R
260R
280 M
420 S
570 S
710 S
6508

ADM with a 0.01 KT warhead.

Unwarned Exposed

NEG

e : DOB  RISK

0 690 R
1 550 M
3 610M
5 600M
7 6505
0 880 S
5 1000S
5 490 R

[y

MOD
RISK

650 R
450 R

450 M .

470 M

6508

880 S
1000 §
440 R

EMER
RISK

560 R
360R
360 M
4308
6508
880 S
1000 8

4408

{Distances in meters)

Warned Exposed

NEG
RISK

690 R
550 M
610 M
600 M
650 S
880 S
1000 S
490 R

MOD
RISK

650 R
450 R

450 M -
- 470 M

650 S
. 880S
1000 S
440R

EMER
RISK

560 R

360R-

360 M

. 4308
650 S -

880 S

1000.S

4408

Warned ﬁrotected

NEG

" RISK __

250 R
230 M
2008
3108
3608
2908
100 M

MOD
RISK

230 R
170 M
2008
3108

360S .

2908
80 M

EMER -
RISK

190 R
140 M

S 200S

310S -
360 'S
290 S
80S

Warned Protected

NEG

RISK

430 R
440 M
450 M
420'S
570 S
7108
6308

MOD

RISK

400 R
330 M
350 M

4208
. 570'S
7108

650 S

EMER
‘RISK

330R
260 M
280 M
420 S

- 5708

710S
650 S

Warned Protected

NEG
RISK

530 S

550 M-

610 M

600 M -

650 S

.880S

1000 S
440 S

MOD
RISK

- 490 R

410 M
450 M
470 M
650'S
880 S

11000 §

4408

EMER
RISK
410R
330 M
360 M
430°S
6505
880 S
1000S
440 S

Governing Effects: B - Blast; M - Missiling; T - Thermal; R - Rediatio‘n; S - Base Surge

.lf radiation governs, see table on page 2-16.

NEG - negligible

C-10  ADM TARGET ANALYSIS TABLES

MOD - moderate - EMER - emergency
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30

Table C-11

" - Unwarned Exposed

MOD
- RISK

12207
11207
9207

890M

900 M

11508

16508
1950 S
1630 S

EMER:
RISK

860 R
660 R
680 M
710M
790 S

.11508

1650 §
1950 S
1630 S

{Distances in meters)
‘Warned Exposed

NEG
RISK

1020 R-
850 M .

1150 M
890 M
1210 M
1190M
1650 S
1950 S
1630 S

MOD
RISK’

97CR
780.R
850'M
890 M
900 M
1150 S .
1650 S
1950 S
1630 S

EMER
RISK

850 R

660 R
680 R
710 M
790 S
11608

16508

1950 S
1630'S

ADM with a 1.0 KT warhead.
(Distances.in meters)

Unwarned Exposed

MOD
RISK
17707

1650 T

14207
1190 T
1180 M
1200 M
1230 S
1610 S
21508

EMER
RISK

1000 R
930T
810 M
940 M
950 M
10208
12308
1610 S
21508

Warned Exposed

NEG
RISK

1190 R
1040 M
1320 M
1600 M
1610 M
1610 M
1580 M
15108
21608

MOD
RISK

1130R
950R -
1000 M
1180 M
1190 M
1200 M
1230'S
15108
21508

EMER
RISK
1000 R
820 R
810 M
940M
950 M
10208

1230S -

1610 S
21508

i .
ADM with a 6.0 KT warhead.
(Distances in meters)

Unwarned Exposed

NEG
DOB  RISK
0 13407
1 12307
3 1160M
5 1210M
7 1210M
10~ 1190 M
15 1650 S
25 1950S
30 1630S
. NEG
DOB  RISK
0 19207
1 17907
3 15407
5 1600 M
7 1610M
10 1610M
15 1580 M
20 15108
30 * 2150S
NEG
DOB  RISK
0 51807
1 49607
3 45307
5 41007
7 36707
10 3380M
15 3810M
20 3810M

3810 M

Governing Effects: B - Blast; M - Missiling; T - Thermal; R - Radiation; S - Base Surge .

MOD
RISK

48407
4630 T
42307
3830T
3430 T
2820 T
2800 M
28708
3640 S

EMER
RISK

31107
2980T
27207
24507
2190 T
1990 M
22908
2870S
3640 S

Warned Exposed -

NEG

RISK "
3080 T

29507
3690T
2640 M
2940 M
338Q0M
3810M
3810 M
3810M

MOD

RISK
28307 -
27107
24707
2230 T
2210 M
2500 M
2792 M-
2870 S
3810S

If radiation governs, see table on page 2-16.

NEG - negligible

EMER
RISK

21707
2070 T
1890 T
1700 T
1780 M
1990 M
2290 S
2870 M
36408

MOD - moderate

Y, .
FM 5-106 EMPLOYMENT OF ADM

Radii of Safety Tables (cb’ntinued),

ADM with a 0.5 KT wathead.

Warned Protected

NEG
RISK
810R"
850 M
1150 M
1210 M
1210 M.
1190 M
1660 S
1950 S
16308

MOD
RISK
760 R
. 660 M
850 M
890 M

“900 M
1150 S

1650 S
1950 S
1630 S

EMER
RISK

660 R

540 M
680 M
S 710M

790 S
11508

1650 S

1950'S
1630'S

Warned Protected

NEG
RISK

1050 B
1040 M
1320 M
1600 M
1610 M
1610 M
1230 S
1510S
2150 S

MOD
-RISK

‘920 8B

890 B -

1000 M
1180 M
1190 M
1200 M
12308
1510,S
2150 S

EMER .

RISK

780R

680 M
810 M
940 M
950 M
1020 S
12308
1510 $
21508

Warned Protected -

" NEG -
RISK

2400 B
23408
2347 M
2640 M
2940 M

2280 M

- 3810.M .
3810 M
3810 M

MQD

" RISK

2100 B
2040 8
1940 B
2010 M
2210 M
2500 M
2800 M
2870°S
3640 8

EMER

RISK
1330R

1350 M

1490 M
1640 M

1780 M

1990 M
2280 S
2870 S
3640 S

EMER - emergency .

ADM TARGET ANALYSIS TABLES C-11
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Table C-12 Dose Distance Tables
(Dis;an'ces in Meters)
‘ Exposed-Personnel

Yield (KT) .
Dose (cGy) 01 05 a5 10 . 50

5 1279 1288 1300 1391 1620 2680

10 . 1248 1267 1269 ~ 1360 1550 2520
: 15 1217 1227 1238 1329 1410 2400 ,

o . .20 1187 1196 1207 1299 1360 2320

/ : 25 1156  1165° 1176 = 1268 1310. 2260 .

- = : 30 1125 1134 1146 1237 1280 - 2210

35 1094 1103 1115 1206 © 1250 2170

40 1063. 1073 1084 1175 1220 2130

45 1033 1042 1053 1145 1200 . 2100

50 1002 © 1011 © 1022 1114 1180 2070

~ ' 60 940 949 961 1052 1150 2020

- 70 879 888 899 - 991 1120 . 1980

80 817 826 = 838 929 - 1100 - 1940

90 . 756 765 776 867 1080 1910

100 . 694 703 714 806 1060 1890

Personnel in Foxholes

, : Yield (KT) L
Dose {cGy) 01 . 05 1 5 10 5.0
5 1046 1054 1064 1142 1350 2290
10 1018 1026 1035 1113 1220 2110
. 15 989 997 1007 1084 1150 2010
20 - 961 968 978 1066 1100 -~ 1920
25 932 940 949 - 1027 1060 1860
: : 30 . 903 911 921 998 1030 1820
, . a5 875 882 892 . 970 . 1010 = 1780
, 40 846. 854 864 941 990 1750
45 817 825 835 912 960 1710
: 50 789 797 806 . 884 . 940 1680
~ : 60 732 739 749 827 910 1640
v o 70 - 674 682 692 769 890 : 1600 : .
: : 80 617 625 634 712 860 1570 .
90 560 568 577 655 - 850 1540 . - :

100 502 510 5620 598 830 1510

5

("-v’l’), AT an~o e emmen } ] ) ’ |
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PR . ', - FM5-106 EMPLOYMENT OF ADM
| Table’C-20 Radii of Safety for Thefm_all,Radiation (continued)
: e . o L ~ ADMzwithaLO KTW,arhveat‘i', | :

{Distances in Meters)

Sgi Story . Sgl Story Lt Steel Thermal Ignition

3868 398B - 0T oT 0T

‘Personnel Categories Frame Masonry © Indus - - Fixed RR - Wood .
| DOB Urban  Rural Open Bldg Bldg - Bldg Bridge  Equip Shingles Drapes Newspaper
‘ (o] 780R 1000R 1000R 1092 8B 747 8 483B . 4038 3678 5937 845T - 8927
i 1 680M 820R 930T 10478 .716 8B 4638 . 385H 3518B 563T.. 7887 8327
‘ 3 810M 810M 810M 964S  658B - 483G.. 353B .322B 4727 ‘8757 7137
‘ B} 5 940M  940M 940 M 887 B B605B - - 623G . 324B - 2948 3917 5627 . 5937
' 7 950M 950M 950M .= 8168 557 G 657G -  296B 269B° 3107 - 4487 4747
. 10 10208 1020S 10208 719 B 602 G 602 G 269-B 2368 189 T 278 T 29471
1 15 12308 1230S 12308 | 662G -~ 662G 662 G 2068 . 187 B 0T - oT oT
20 1610S 15108 15108 - 709G 7098 G 709 G 195M. 195 M oT 0T oT
30 21508 2150S 21508 779G . 779G 779 G 221 M 221 M oT oT oT
- ADM with a 5.0:KT Warhead.-
. ) _(Distances in Meters)
’ Sgl Story - Sgi Story . Lt Steel ‘ Thermal Ignition
: Personnel Categories Frame Masonry Indus Fixed RR Wood e ’
DOB Urban Rural Open- Bldg . Bldg Bldg Bridge - Equip Shingles Drapes Newspaper
(o] 1330R 2170T 31107 23798 1849 B 1111.8 ¢ 938B 962B 19077 23697 24427
1 1350 M 2070T 2980T ' 2320B 18038 1081 B 913B 936B- 18247 22687 . 23387 .
3 1490 M 1890T 2720T = 22068 17138 1106 G 864B 886B 16587 20647 21287 *
5 1640 M 1700T 24507 20988 16278 1173 G 8178 - 8388 1492717 1861 T 19197 L
7 1780 M 1780 M 2190T 1994 B 1545 8 1236 G~ 7738B - 793B 13267 . 16577 17107
10 1990M 1990 M 1990 M 1848 B 14298 1319G 7098B - 728B 1076 T 13527 1396 T
15 2280S 22908 2290S 16258~ 1439G 1439 G 614B 6308B 66117 843T 8727
20 28708 2870S 2870S 1641 G 1541 G 1541 G 5298 5438 2467 3357 3497 -
| 1705 G

30 3640S 3640S 36408 1705 G- 17056 G

Sgl-single + Lt - light

1 , ,
i S S “Governing Effects: B - Blast; M - Missiling; G - Ground Shock; T -.Thermal;.R - Radiation; S - Base Surge

R RN Pal il "vvaqtl""v"\-'-m 10 -
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ONIW=—O

Tt -

DOB

AONW—=O

— -

~NGOW=0O

10.
15

~NOW=0

10
16

25 -

30

Neg - negligible

'

Unwarned Exposed

Neg Mod  Emer
Risk Risk - Risk

. 156 127 108

222 169 . 137

131 111 98
93 79 69
93 79 69
93 79 69
93 79 89

Unwarned Exposed

Neg Mod Emer
Risk Risk Risk

290 233 - 198
420 324 257
447 341 278
394 318 271
240 205 181
196 163 142
161 135 118

Unwarned Exposed

Neg Mod ~ Emer
Risk Risk . Risk

379 - - 303 256
549 409. 327
607 448 355

598 461 378

553 . 443 - 374
334 281 246

250 207 179 .
203 169 147 -

Unwarned Exposed

Neg Mod Emer
Risk Risk -Risk

" 694 §57 471

844 654 539
1145 849 . -67%
1201 886 703

1204 891 708

1184 889 715
1113 874 -728.
627 523 457
480 398 - 345

C-16 ADM TARGET ANALYSIS TARIES

- Mod - hoderate

ADM with a 0.0t KT Warhead.
(Distances in Meters)

Warned Exposed
Neg Mod Emer -

 Risk Risk - Risk

156 127. 108
222 169 137

131 111 - 98
93 ' 79 69
93 79 69
93 79 69"

93 79 69

ADM with a 0.05 KT Warhead.
(Distances.in Meters]

‘Warned Exposed

Neg Mod _Emer
Risk Risk Risk

220 233 198
440 324 257
447 341 278
394 318 “27
240 205 181
196 163 142

161 135 118

ADM with a 0.1 KT Warhead.
(Distances in Meters)

* Warned Exposed

Neg Mod Emer
Risk Risk Risk
379 ©+ 303 256-
549 . 409 327
607 448 355
598 481 378
553 .443 - 374
334 281 1246
250 207 179
203 169 - 147

ADM with a 0.5 KT Warhead.
(Distances in Meters)

Warﬁed Exposed

Neg "Mod - Emer
Risk Risk - Risk

694 557 - 471

- 844 654 539

1145 849 675
1201 886 . 703
1204 8 708
1184 889 715
1113 874 728

627 523 457

480 398 345

Emer - emergency

'

Table C-19 Radii of Safety for MiSsiling

--Warned Protected
Neg Mod Emer

. Risk Risk - Risk

156 - 127 108
222 169 137

131 111 98
93 79 69
93 79 69
93 79 69
23 79 69

Wa;hed Protected - E
‘Neg Mod Emer

‘Risk Risk Risk - .

200 . 233 198

440 324 257

447 341 278
394 318 271
240 . 205 181
196 163 142

161 135 118

Warned Protec_ted

Neg Mod Emer -
Risk Risk - ‘Risk * -
379 303 256
549 409 327
607 448 365
598 461 .'378
563 - 443 ° 374
334 281" 246 .
250 - 207 179
203 169 - 147

[ NP .;

~Warned Protecte

Neg Mod: .Emer
Risk  ‘Risk  Risk
694 557 471
844 654" 539
1145 ° 849 675
1201 . 886 703
1204 . 891 708
1184 889 715
1113~ 874 728
627 523 457
480 ° - 398 345
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NOWw-0

10
15
20

65

| b e
AONTIW=O

Table C-19 R'a‘dii of Safety for Mlssﬂmg (contmued)

Unwarned Exposed

ADM wnh a 1.0 KT Warhead.

{Distances in Meters)

Warned Protected

Neg Mod Emer
Risk Risk Risk

896 722 612
1036 813 677
1317 996 807
1697 1180 936
1604 1186 942
1607 1191 948
1571 1182 952
1490 1154 951
1169 946 806

- 504 421

367

~ Unwarned Exposed

Neg
Risk

1907 -

2054
2347
2640
2933
3373
3806
3806
3805
3062

- 1477

Mod
Risk

1620
1618
1814
2010
2206
2500
2792
2796

2804 .

2433
1232

Emer
Risk

1276
1347
1489
1632
1774
1988
2201
2207
2218
2041

1072

Warned Exposed
Neg -Mod Emer
Risk Risk Risk
. 896 722 612
1036 813 677
1317 996 807
1697 1180 - 936
. 1604. . 1186 942 .
1607 . 1191 948
1571 1182 952
1490 11564 951
1169 946 806
504 421 367

504 -

" ADM with a 5.0 KT Warhead. .-

{Distances in Meters)

Warned Exposed -

Neg - Mod Emer
Risk Risk . Risk
1907 1520 1276
2054 1618 1347
2347 1814 1489
2640 2010 1632
2933 ' 2206 1774
3373 2500 1988
3806 2792 2201
3806 2796 2207
3806 2804 - 2218
3062 2433 2041
1477 1232 1072

Neg Mod . Emer
Risk Risk Risk
896 . 722 612
1036 813 677
1317 996 807
1697 1180 936
1604 - 1186 . = 942
1607 . - 1191 948
1871 1182 952
1490 1164 951~
" 1169 946~ - 806
421 367

‘Warned Protected

Neg Mod Emer
_ Risk Risk Risk

1907 1520 1276

2054 1618 1347

2347 1814 1489 ’
© 2640 2010 1632 .
2933 2206 1774

3373 2500 1988

3806. - 2792 2201 -
38086 . 2796 2207 .

-3805 2804 . 2218

3062 - 2433 2041

1477 1232

Neg - negligible

Mod - moderate

Emer - emergency

1072

Table C-20 Radii of Safety for Thermal Radlatlon

Unwarned Exposed

ADM with a 0.01 KT Warhead.

-(Distances in Meters)
War‘n,ed Exposed

Warned Protécted

Neg - negligible

Mod - moderate

‘Neg Mod "Emer
. Risk Risk - . " Risk
133 123 - 66
100 92 . 50
33 30 16"

0 [¢] 0

o] 0 0

0 o] (4]

0 0 0

Neg Mod Emer
Risk Risk. Risk
83 75 . 59
62 56 44
21 . 19 14
¢] 0 0
o (o} 0
0 0 (o}
[o] (o] 0

"Emer - émergency

~Neg

Risk
18

14 -

cooowm

Mod

-Risk

17
12

OQOOH

Emer -
Risk

-13

10

OOCOQwW

ADM TARGET ANALYSIS TABLES C-17.
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Table C-2‘0 Radii of S-eif_ety__fot Thermal Radiation (contihuéd')' o

- ADM with a 0.05 KT Warhead.
(Distances in Meters)
Warned Exposed .

{

- Unwarned Exposed ' ‘ Warned Protected

\ Neg Mod  Emer Neg Mod  Emer Neg . Mod Emer
' poB Risk - Risk Risk Risk Risk Risk Risk - Risk Risk
0 339 309 162 194 174 7132 34 30 21
" 284 259 135 162 145 109 27 . 24 16
3 175 159 81 98 88 65 13 11 6
5 66 59 27 34 30 21 . 0 ) 0 -
7. 0 0 0 -0 0. 0o 0 0 0
10 0 0 .0 o - 0 0 ¢} (o} -0
15 0 o - 0 0o . 0 0 (o} 0 -0
ADM with a 0.1 KT Warhead. ’
) (Distances in Meters) . ‘
Unwarned Exposed Warned Exposed ] Warned. Protected
Neg . Mod Emer . Neg Mod Emer Neg = Mod Emer i
DOB Risk Risk Risk Risk Risk Risk - Risk Risk -~ 'Risk
(o] 525 473 242 283 253 189 a4 38 - 25
o 1 455 410 208 - 244 218 162 .36 31 19
’ 3 316 285 142 167 149 109 20- 16 -8
5 177 159 75 90 79 56 3 0
: 7 38 33 8 12 9 2 0o 0 - o
! 10 0 0 0 0 (o} 0 0 0 (]
15 0 0 0. 0 0 0" 0 0 0
25 0 0 0 0 (v} 0 0 0 0
ADM with a 0.5 KT Warhead.
) (Distances in Meters)
Unwarned Exposec_l Warned Exposed Warned Protected
Neg Mod . Emer Neg Mod Emer Neg  Mod  Emer
! DO8B Risk Risk Risk Risk Risk Risk Risk Risk-  Risk
0 1332 1218 651 710 638 463 118 104 72
1 1224 1119 597 . 651 585 424 106 93 64
-3 1007 + 920 488 533 479 - 346 82 72 48
5 TN 722 380 416 372 267 59 51 32
7 574 524 272 298 266 189 - 36 29 16
10 249 226 110 o122 107 mn 0 -0 -0
15, 0 0 0 -0 0 0 0 o] 0
25 0 0 0 o] 0 0 0 o] ]
30 "0 0 0 0 0 0 0 0 o]
ADM with a 1.0 KT Warhead.
: o (Distances in Meters) k : .
Unwarned Exposed Warned Exposed Warned Protected
Neg Mod~  Emer " Neg Mod .~ 'Emer Neg Mod = Emer -
DOB Risk Risk Risk . Risk Risk . Risk Risk - Risk Risk. .
0 1911 1761 991 1048 945" 698 181 ;. 162 116
1 1785 1645 925. 978 882 . 651 168 149 - 106 .
3 1533 1413 793 838 755 557 . . ~140; 124 .87 g
5 1282 1181 660 698 629 462 113 100 . 68
7 1030 948 528 659 - 503 368 85 75 50 -
10 653 600 329 349 313 226 44 37 21
15 . 24 200 0 0 4] (o} 0. 0 0
20 0 0 - 0 0 0 0. 0 -0 .0
30 .0 (o} -0 0’ 0 (o} 0 0. 0’
Neg - negkligible Mod - moderate Emer - emergency
—/’K
= C-18 ADM TARGET ANALYSIS TABLES
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Table C-21 R’a'dii of vSlaf‘etj/ for Base.Sl’jrgve (contin;ued)

Unwarned Exposed

Neg
Risk

365
365

o
o
m\

945
790
1148
1644
1944

ARAONOW—O

WN -t

’

410

1309

Mod
~ Risk

365
365
410
545
790
1148
1644
1944
1309

Emer
Risk
365
365
+. 410
545
790
1148
1644
1944

1309

Unwarned Exposed

.- . Neg
DOB. Risk
450
450
450
660
832
1016
1225
1610
2145

COONONW~—O

wN-\’—l

Mod
Risk

450

Emer
- Risk

450
© 450
450
660
832
1016
1225
1510
2145

Unwarned Exposed

Neg’
. Risk

940
940
840
940
975
1483
2281
2868
3632

e,
o}
w

COMONGIW=0O

(‘JM/.-.a

" Mod
Risk

940

940
940

940
975
1483
2281
2868
3632

Emer

Risk
940
940
940
940
975
1483
2281

2868

3632

Unwarned Exposed:

s ' ) Neg
. [p]8]:] Risk

NONOCOW-0O
N
©

g
1

Neg - négliéible

Mod
Risk

68
. 56
39
27
18
10
4

Mod - moderate

Emer
Risk -

C-20 abm ;Ancn ANALYSIS TABLES

ADM with a 0.5 KT Warhead.

] .’(Disténces in Meters)
Warned Exposed“

Neg
Risk
365
365
410
545
790
1148
1644
1944

1309

ADM with a 1.0 KT Warhead.

Mod
Risk

. 365

365
410
545
790

1148

1644
1944

1309

Emer

" Risk

365
365
410
545
.790
1148
1644

© 1944

1309

(Distances in Meters)
‘Warned Exposed

Neg
Risk

450

450 -
450.

660
832
1016
1225
1510

2145 -

ADM with a 5.0 KT-Warhead.

 Mod

Risk
450
450
450
660
832

1016
1226
1510
2145

Emer
Risk

" 450

450
450
660
832

1016

1225

1510

2145

_(Distances in-Meters)
" ‘Warned Exposed

Neg
Risk
940
940
940
940
975
1483
2281
2868
3632

Mod
Risk

- 940°
940

940
940

976 .

1483
2281
2868
3632

Emer
Risk

940

940"

940
940
975
1483

©.2281

2868

, +3632
Table C-22 Radii of Séfety for Blast

ADM with a 0.01 KT Warhead.

{Distances in Meters)
Warned Exposed

Neg
Risk

Mod
Risk

- Emer - emergency.

Emer

Risk

. Warned Protected

Neg

Risk

365
365

© . 410
545

790
1148
1644
1944

1309 .

" Mod
_Risk
366
365
410
545
790

1148

1644
1944
1309

Emer.
.. Risk

365
365
410

- 545

790
1148

~ 1644

1944
1309

Warned Protected

Neg

. Risk

. 450
450

450
660
832
1016

1225

1510

. 2145

Mod
Risk

450

450
450
660
832

1016
1225

1510

2145 .

Emer

Risk

450

450
450
660

832.

1016
1225
1610
2145

Warned Prot'ectved

Neg '

Risk

- 940
940
-940
940
975
1483
2281
2868
3632

Mod /

Risk
940

940
940

940

975
1483
2281
2868

3632

Emer
Risk

-940

940 .

940
940

- 975

1483
2281

2868
.. 3632

Warned Protected

Neg
Risk

Mod
Risk

Emer
Risk
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J DOB

OQONONGIW=0

N -

g
Q
@

WA - = .
00O NOW—O

‘DOB

CIONOW=O

1
1

Neg - negligible

C-20 ADM TARGET ANALYSIS TABLES

Table C-21 Radii df Safety for Base 'Surgé (éo_ntinued)

Unwarned Exposed

Neg
_Risk

- 365

365
410
545
790
1148
1644

1944

1309

Mod
Risk
365
365
410
545
790
1148
1644
1944

1309 -

Emer
Risk

365

365

410
545
790
1148
1644
1944

1309

Unwarned Exposed . ‘

Neg
Risk
450
450
450
660
832
1016
1225

1510

2145

Mod
Risk
450
450
450
660
832
1016
- 1225
1510
2145

Emer
Risk.

450
450
450
660
832

1016
1225
1510

2145 -

Unwarned Exposed

" Neg

Risk

940 -

940
940
940
. 975
1483
2281
2868
3632

Mod
Risk
940
940
940
940

975

1483
2281
2868
3632

‘Table C-22 Radii of Saféty for Blast

Emer
Risk

940
940
940
940
975
1483
2281
2868
3632

- Unwarned Exposed

.Neg

Risk:

Mod
Risk
68
56
39
27
18
10

a

Mod - moderate -

- Emer

Risk

ADM with a 0.5 KT Warhead.

{Distances in Meters)

Warned Expo’séd

Neg
_Risk

365

365.

410
545
790

1148

1644

1944

1309

ADM with a 1.0 KT Warhead.

Mod
Risk

365
365
410
545
790

1148

1644

1944

1309

Emer
Risk

365

365

410 -

545
790

1148

1644
1944
1309

{Distances in Meters)
. Warned Exposed

Neg
Risk
450
450
450
660
832
1016
1225
1510

2145

ADM with a 6.0 KT Warhead.

‘Mod

Risk

450

450°

450
660
832
1016
1225
1610

2145 -

Emer.
Risk

450 -

- 450
460
660
832

1016

1225

1510

2145

{Distances in Meters)
Warned Exposed

Neg
Risk
940
940
940
940
975
1483
2281
2868
3632

ADM with a 0.01 KT Warhead.

Mod:
Risk

940
940
940
940
975
1483
2281
2868
3632

Emer
Risk

940
940
940
940
975
1483

2281

2868
3632

{Distances in Meters)
Warned Exposed

' Neg
. Risk

Mod
Risk

68
56

-39

27

18

4

Emer - emergency

Emer
Risk

28
19
13
9
5
2

“Warned Proteéted

Neg
Risk -
365
365
4190
545
. 790
1148
1644 -
1944~
1309 .

Neg
Risk
450
450
450,
660
832
1016
1225
1510
2145

. Mod
Risk

365
365

410
545.
790

1148
1644
1944
1309

Risk
450
450
450
660

832

1016
1225

1510
2145

Emer
Risk
365
365
410

- 545
790
1148
1644 5
1944 .
1309 :

S Wamed‘Prdte_cted
Mod

Emer
Risk

450
450
450
660 ,
832 '

1016 :

1225

1510

2145

-

Warned Protected

Neg’

© 'Risk

940
940-
940
940
975
1483
2281
2868
3632 -

. Mod

~ Risk

940
940
940
940

975

1483
2281
2868
3632

Emer
Risk

940

940

840

940 S
975 s
1483

2281

2868

3632

Warned Protected .

'Neg

i

~* Risk

153
127
87
60
4
24 -
9

Mod
Risk

135

T 112

- Emer




Unwarrned Exposed

ADM with a 0.05 KT Warhead.

" (Distances in Meters) -
Warned Exposed

) Neg Mod Emer . Neg Mod Emer
po8 Risk Risk Risk Risk Risk ~ = Risk
0 143 128 61 143 128 61

1 127 114 54 127 114 54
3 100 89 M 100 -89 -4
5 79 70 31 © 79 70 31
PT 61 54 23 61 54 - 23
10 41 36 14 41 36 14 .-
15 20 17 4 20 17 4
ADM with a 0.1 KT Warhead.
(Distances in Meters)
Unwarned E~xpésed - Warned Exposed
‘ Neg Mod Emer Neg ‘Mod Emer
po8B Risk Risk Risk Risk Risk Risk
0 189 168 85 - 189 168 85
] 1M 162 76 171 162 76
3 141 125 61 141 125 61
. 5 115 102 48 1186 102 48
7 93 82 37 93 82 - 37
10 67 59 24 67 59 24
15 37 31 9 37 31 "9
25 4 1 0 4 1 0
'ADM with a 0.5 KT Warhead.
(Distances in Meters)
Unwarned Exposed ~ Warned Exposed
Neg Mod Emer Neg Mod ;. 'Emer
poB Risk Risk Risk Risk Risk Risk
0 372 332 221 372 332 221
1. 352 314 209 352 . 314 209
3 315 281 186 315 - 281 186
5 282 251 165 282 251 - 165
7 252 224 146 252 224 146
10 212 188 121 212 -188 121
15 . 168 139 87 158 139 . 87.
25 83 72 40 83 72 40
30 - 38 31 12 ¢ © 38 31 12
ADM with a 1 KT Warhead.
‘ {Distances in' Meters)

_ Unwarned Exposed | ‘Warned Exposed .
. Neg ~~Mod  Emer Neg Mod ~ Emer
poB Risk Risk Risl} Risk Risk = Risk

(o] 498 446 337 498 1446 . 337
1 477 427 <322 477 427 322
3 438 - 391 295 438 ‘391 295
5 402 359 270 402 359 270
7 368 328 247 368 328 247
10 323 288 215 - 323 288 215
15 258 230 170 258 230 170
20 206 182 134 206 182 134
30 127 112 79 127 112 79
65 '8 8 -0 o 8 5 0
Neg - bnegligible( - Mod.- moderate . Emer - emergency

FM 5-106 EMPLOYMENT OF ADM

’ Tablé C-22 Radii of Safety for Blast (co,n‘t:inued) '

~ Warned Protected

Neg
Risk
302
270 °
215
171
135
94
50

Mod -

Risk
266

237

188

149

18-
82
43

Emer
Risk

Warned Protecied '

Neg

_Risk -

405
370
308
256
211
158

95

28

Mod
Risk

355 ..

7324
269

© 223

184
137
82
23

Emer
Risk

147

133
109

. Warned Protected

Neg

Risk .

790
749
674
606
544
463
352
200
108

" Mod

Risk

694

658
591

631

477
405
307
173

92

Emer
“Risk

295
279
249

i

222

198
165
122

- 61

25

Warned Protected

Neg
~ Risk

1047

1004

924
850
782
689
558
- 450

ADM TARGET ANALYSIS TABLES C-21

© 291
- a8

Mod

 Risk
- 920
883

812

747

- 687
605

489

394

253

39

Emer

© Risk -




|  FM5-106 EMPLOYMENT OF ADM A o |

B . B Table C 20 Radii of Safety for Thermal Radlatlon (contlnued)

‘ ADM with a 5 KT Warhead
‘ . . ‘ ' ’ (Distances in Meters)
[
\

Unwarned Exposed . . ' -Warned Exposed . Warned Protected

: Neg .Mod -~ Emer Neg Mod Emer Neg Mod Emer

‘ DOB . Risk -Risk Risk Risk Risk Risk Risk Risk - Risk

1 0 1096 972 . 888 : 1096 972 888 + . 2391 2092 867

l 1 1067. 946 864 . 1067 946 = 864 2331~ 2040 843

[ 3 1011 895 .. 817 Coo10m 895 817 2217 1939 - 798"

\ 5 , ,,,9_87’ 847 773 “. 957 847 773 . 2108 1843 754
‘ 7 .. 906 801 730 ’ 906 - 801 - 730 2004 1751 712

‘ 10 834 736 670 . 834 736 .- 670 - - 1856 1621 . 653"

15 724 637 | 579 : 724 637 579 : 1633 1424 564

‘ , 20 4627 550 498 . 827 550 - 498 . © 1435 - 1249 484

‘ S 30 464 403 361 464 403 361 . o110t 955 351

Table C-23 Radii of Safety for Nuclear Radlatlon

‘ i - : ADM wnh a 0.01 KT Warhead.
Lo } (D»slancesllnvMeters)
‘ } . Unwarned Exposed WarnedExposed’ - .. Warned Protected

C ) ' Neg Mod - Emer " Neg Mod Emer ) Neg Mod Emer
‘ i x ..~ .Dbos Risk Risk Risk Risk Risk Risk .. Risk Risk Risk
0 343 316 . 261 343 - 316 . 261 - 247 226 181
1 178 149 83 i 178 149 83 ’ 58 - .. 45 27 ) L
3 169 . 125 35 159 125 356 . 6 4 1 :
: -5 159 124 35 159 124 - 35 5 2 0
. . 7 159 124 - 35 159 124 35 - 3 0 0
\ 10 159 -124 34 . X 169 124 34 0 -0 0
‘ 15 159 124 - 34 169 124 34 0 0 0
‘ R - ADM with a 0.05 KT Warhead:
: : (Distances in Meters) o
‘ Unwarned Exposed Warned Exposed : . o ) Warned Protected .
’ ) Neg Mod Emer Neg . .. Mod Emer Neg Mod Emer -
; DOB Risk  Risk Risk ‘ Risk Risk Risk Risk Risk Risk
‘ 0 562 526 447 . 562 526 - 447 o 423 393 326
1 381 342 259 381 . 342 759 208 - 173 - 96
‘ 3 368 329 243 . 368 329 243 - 180 138 - 33
\ 5 368 329 243 368 =329 243 - 180 138 32
j -7 368 - 329 242 i 368 - 329 242 : 180 138 32
10 368 329 242 i 368 329 242 180 138 32
‘ 15 368 329 242 368 329 242 179 138 31
ADM with a 0.01 KT Warhead.
‘ e ‘ ) (Distances in Meters) ) .
| : ‘ Unwarned Exposed ' : Warned Exposed -  Warned Protected
: Neg Mod Emer : Neg Mod = Emer o Neg Mod Emer
: DOB Risk Risk Risk » R_isk . Risk Risk Risk -Risk Bssk
) 0O 684 - 642 551 v 684 642 551 ' - 523 487 . 409"
\ 1 491 4438 353 . . 491 . - 448 363 - 296 257" 170
3 480 435 339 480 435 | 339 i 276 233 131
| .5 480 435 339 480 435 339 . 276 - 233" 131
\ -5 480 435 339 - 480 .. 435 339 276 233 131
10 480 435 338 480 435 . 338 . - 276 233, 131
15 480 - . 435 338 - 480 435+ 338 . 276 232 - - 130
25 . 480 435 - 338 480 435 '338 ) 275 232 129
| ‘ C Neg - negligible ~  Mod - moderate Emer - emergency

C-22.ADM TARGET ANALYSIS TABLES
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pos
0
3

1
5
7
10

15
25
30

[ ' c
SomoNaw=0 Q.

Q
Q
@

[RY X
OO0 UONOIW =0

‘Unwarned Exposed

Neg
Risk

1017
833
822
822
822
822
822
822
821

Mod
Risk

963
775
765
765
765

A

765
765
764

Emer
Risk

845
651

' 640

640
640
640
640
640
639

‘ Unwarned Expdsed

Neg
Risk

1187

1015
1006
1006
1006
1006
1006
1005
1006

Mod
Risk

1128
950
941
941
941
941
941
941
941

Emer.
Risk
999

811
802
802
802
802
801
801
801

Unwarned Exposed

. Neg

Risk

1983
1818
1810
1810
1810
1809
1809
1809
1809

-Neg - negligible~

Mod
Risk

- Mod - moderate

Emer
Risk

- 1693
15605

1496
1496

1496

1496
1496
1496
1495

ADM with 2.0.5 KT Warhead.

{Distances in Meters)
- -Warned Exposed -

Neg
Risk

1017

833

822
822

822.

822
822
822
821

ADM with a 1.0 KT Warhead.

Mod
Risk

963
775
766
765
765
765
765
765

. 764

Emer

Risk

845
651
640

640

640
640
640
640

- 639

(Distances in Meters)

Warned Exposed

Neg
- Risk

1187
1015
1006
1006
1006
1006
1006
1005
1005

Mod

Risk

1128
950
941

941

941
941
941
941
941

Ema
Risk

999

811
802
802
802
802
801
801
801

. ADM with a 5.0 KT Warhead.

(Distances in Meters)

Warned Exposed

Neg
Risk
1983
1818

1810 -

1810
1810
1809
1809
1809
1809

Mod
Risk

1893

1722

Emer - emergency

- Emer
Risk -

1693-

1505
1496
1496
1496

1496
1496

1496
1495

Table C-23 Radii of Saf‘e'ty.for Nuclear Radiation (cbn‘tinued) ‘

" Warned Protected .

Neg
Risk
801
574
561
561
561
561
561
561
560

- ‘Mod

Risk

754

524

- 511
511"

511
611
511
511

510

Emer
Risk
651
415
400
400

- 400

400 -
400 -
400
399

‘Warned Protected -

Neg
~Risk
946
725
714
714
714
714

74 -

713
713

Mod
Risk
893
670
668
658

., 658

658
668
658
657

Emer
Risk
779
549
536
536
536
536

536
. 536

536

VVarhed Protected

Neg
Risk
1593
1366
1355
1355

1365
. 13556 -

13565
1355

1355 -

Mod

Risk -

1509
1276

1265

1265
1265

1265,

1265
1265

1265

"Emer

Risk

1330
1078

- 1067

1067
1067

1067 -

1067
1067.

1066
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Table C-23 Radii of Safety for Nuclear Radiation (cbntinUed)

Unwarned Exposéd

i Neg .
DOB . Risk
(o] 1017
1 833
3 822
5 822
7. 822
10 ' 822
15 822
25 822
30 821

Mod
Risk
963 .
775
765
765

765

Emer
Risk

845
651
640
640
640
640
640
640
639

Unwarned Exposed-

-* Neg
DOB Risk
0 1187
1 1015
3 1006
5 1006 .
7 1006
10 1006
16 1006
20 1005
30 1005

Mod
Risk

1128

950-

941
941
941
941
941
941
941

Emer
Risk
999

811
802
802
802
802
801
801

- 801

Unwarned Exposed -

N Neg
bo8s Risk
0 1983

1 1818

3 1810

5 1810

7 1810
10 1809
15 . 1809
20 1809
30 1809

Neg - 'n.egligil‘)le" .

Mod
Risk

1893

1722

1713
1713
1713
1713
1713
1713

1713

Mod - moderate

Emer

Risk -

1693
1605

1496 .

1496
1496
1496
1496
1496
1495

ADM with a 0.5 KT Warhead.

{Distances in Meters)
Warned Exposed

Neg
Risk

1017

833

822
822
822
822
822
822
821

ADM with a 1.0 KT Warhead.

Mod
Risk

963
775
765
765
765
765-
765
765
764

Emer
Risk

845 .

651
640

- 640

640

640 -

640"
640
639

{Distances in Méters)
Warned Exposed-

Neg -

Risk

© 1187

1016

1006 .

1006

1006 -

1006
1006
1005
1005

ADM with a 5.0 KT Warhead.

Mod
Risk

.1128
950
‘941
941
941

941 .

941
941
941

,

Emer
Risk
999

811
802

" 802

802
802
801
801
801

" (Distances in Meters)

Warned Exposed

Neg
Risk

1983 .

1818
1810
1810
- 1810
1809
1809
1809
1809

Mod |

Risk

1893
1722
1713
1713
1713
1713

" 1713
© 1713

1713

Emer - emergency

Emer
Risk

1693
1605
1496

1496

1496

1496

. 1496

1496

1495

Warned Protected

‘Neg

Rsk

801"

574
561
561
561
561
561
561

560

Mod
Risk

754 .

524
511,
511
511
511
511
511"
510

Emer -
Risk -
651 .
415
400
400
400
400
400
400
399

Warned Protected

Neg
Risk

1946

725
714
714
714
714

714

713

M3

Mod
Risk
893
670,
658
658

658

658
658
658
657

Emer
Risk
779
549

~ 536
. 636
. 536
536
6536
536
536

Warned Protected

. Neg

Risk -
1593

1366

13565

1355

1356
1355

"~ 1355

1356
13565

Mod
Risk

“1509.

1276

1265 .

1265

1265

1265
1265
1265

1265

Emer
- Risk

1330

1078
1067
1067

/1067 -
1067
1067 <

*.1067
1066

-




Table C-24 Nuclear’Ré’

boB
0

5.
10
16

20

H+1

41300

4310

2650 -

2240
2130
2370

18300
2740
1830

1320
1210
1310

H+1

42700
4390
2670
2480
. 2440
2520

28200

2860

2090
1610
1510
1600

H+1 -
43200
‘7330

4550

3860

2870

2750

2620

20400
4440
2690
2430
2120

' 1930
1760

\

H+10

2750
280
170
159
162
162

}OH+10

2800
290
170
170
169

170

1800
173
156
119
107

19

H+10

2800
520
290

179
173
171

© 1020
285
172
169

156

145

129 -

AKT

H24  D+2
860 . 875
89 42
54 23
48 20
46 19
B 23
450 158
58 25
40 :
27 13
25 12
27 13-
Ht24  D+2
910 395
89 42
54 23
54 23
54 23
54 23
610 240
58 - 25
46 19
35 14
34 14
35 14
BKT |
He24 D2
910 400
126 68
93 43
79 35
63 27
58 25
56 23
520 190
92 43
57 24
54 23
46 19
.42 18 .
37 16

* rate is less than 1 ¢Gy/hr.

128

FM 5-106_EMPLOYMENT OF ADM

Predicted Rate in ¢Gy/hr

iation in Crater and Lip (éonfinued)

DRY SOIL
D45 D+7 D+30
85 74
13 - 9 1
8 6 *
7 5 .
7 5 *
7. B .
WET SOl \
58 = 38 5
- 8 . -6 *
N 6 4 *
4 . 3 . »
4 2 *
4 3 *
. DRY ROCK
D+5 .D+7 .. D+30
132 86 15
13 10 1 ,
8 6 *
8 6 *
8 - 6 »
8 6
WET ROCK -
92 58 .- 9
8 6 *
7 5 *
5 3 =
5 3 s
5 3 »
" DRY SOIL , .
D6 D+7 D430
. 132 90 16
. 23 16 2
13 9 1
10 8 *
8 6 * .
8 6 * ;
8 6 . »*
WET SOIL '
64 42 7
13.. 9 1
8 6 »
8 6 *
7 5 » :
6 4 . - s
6 3 . a
-

ADM TARGET ANALYSIS TABLES C-25
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Table C-24 Nuclear Radiation in Crater and I.lp (continued)

DOB  H+l

0 45200
5 7440
10 4650
16 3900
20 3440
25 3380°
30 3380
0 33200
6 4540
10 3120
15 2630
20 2290
o 26 2010
) 30 1890
DOB  H+
0 46000
5 7700
10 5200
15 4420
20 3640
25 2990 -
30 2760
0 27000
5 5330
10 3460
15 2940
: 20 . 2510
e 25 2250
- - 30° 1970
o j H1
o : 0.. 47700
A : 5 7830
\ _ 10 5340
15 4540
120 3870
25 3640
30 3490 -
0 - 36000
5 5510
10 . 3610
15 . 3100
- 20 2780
- 25 2650
30 2290
=

C-26 ADM TARGETS ANALYSIS TABLES

. 189

\

H+10
2850
530

295
210

189

189

2170
290
185
171
163
150
144

H+10

3150

570
325
290
200
192
190

"2300 .

375
192
185

173 -

170
159

Predicted Rate in cGy/hr

+ rateis less than 1 cGy/hr.

KT

DRY ROCK

H+24 ' D+2 D+5 D+7 - D+30

920 410 138 94 17

127 - 68 23 16 2
94 44 14 10 1
81 © 36 1 8 »
69 31 10 8 *
69 31 10 8 »
69 .~ 31 10 8 "

~ WET ROCK ./
710 310 102 67 12
93 43 13- 9. 1
63 27 8 7 *
56 23 8 6 *
49 22 7 5 .
43 18 7 5 *
40 17 6 4 >

1KT
_ DRY SOIL,
H+24 ~ D+2 D+5 . D+7 . D+30
9600 420 4 96 17
132 173 24. 17 2
101 49 16 11 1
92 . 43 13 9 1
73 33 9 7 y
63 27 8 '8 o
58 25 8 6 *
; “WET SOIL
600" 220 88 .87 9
102 . &1 17 12 1
74 32 9 3 .
63 27 8 6 *
54 23 8 6 *
46 19 7 4 .
42 18 6 4 .
DRY ROCK
H+24  D+2 D+5 .~ D+7 . D+30
970 420 142 98 17
133 74 247 17 2
102" 51" 17 12 1
93 43 13 9 1
79 35 10 8 *
73 33 9 7. .
70 031 10 8 »
v WET ROCK

770 . 330 112 74 13
105 . 53 175 12 1
73 33 9 7. *
63 27 8 7 »
58 25 8 6 .
54 23 8 6 *
48 21 7 5 .

N
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Table C-24 Nuclear Radlatlon in Crater and Llp (contmued)

" Number

20
25
30

H+1 ”

- 60200
12300

8440 .

6170
5260
4460
3970

43000

8230

6110
4290
3640
3120
2860

H+1
62600

12710 .

8730
.6330
5320
4630
4600

54000
8990
6370
4340
4010
3860

+ 3760

(No)1/3

Predlcted Rate in cGy/ hr

D+30

2

N

N XY

" D+30

NW

RPN QY

xS

k= NR©

(No.) 0.3

5KT
‘ R DRY SOIL
H¥10  H+#24  D#2 D5 D#7
4500 2800 . 560 380 - 126
825 = 290 106 36 24
620 141 78 .26 18
420 112 58 19 13
325 102, 50 17 12
285 92 43 13 9
220 82 36 11 8
- WET SOIL
2800 910 400 132 90
600 137 76 26 17
420 - 111 58 20 13
280 90 - 42 12 9
192 73 33 9 7
185 63 27 8 7
173 58 25 8 6
~ DRY ROCK
H+10  H#24  D#2 D5 D+7
4600 2900 570 . 400 127
920 285 107 37 25
635 145 . 81 27 18
430 114 61 19 13
325 102 51 17 12
295 94 a4 14 . 10
290 94 44 14 10
. WET ROCK
4000 1800 510 180 " 112
650 148 83 28 18
430 114 61 20 13
280 89 42 13 9
225 83 ' 38 12 8
210 81 36 18
196 77 33 . .10 - 8
Table C-25
1/3 and 0.3 Powers of Varlous Numbers
{No) 0.3 vNumber (No)1/3
25 .40 74
31 50 79 -
.35 .60 .84
38 70 89
a1 80 93
43 90 97
" .45 1 1.00
47 2 1.26
49 '3 1.44
50 4 1.59
62 5 .7

vl(i
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m\" r_"u ADM wﬁf;wmm\etﬁ m‘gmﬁ:{

-Purpose Thls appendix, which promulgates STANAG 2139 (Atomlc

Demolition Munitions [ADM] Operations Order), standardlzes the

procedures to be used for thei issuance of ADM Operations Orders (OPORD)

The ADM Operatlons Order. The standard format for the ADM

operations order is provided on the following pages Thxs ADM mission

execution order is structured as follows:
' BASIC ORDER
| Refererrces |
ADM_ Mission Tasleor‘ce Organization
',Situa‘ation‘ |
‘Mi.ssion
Execotioxr ‘
| Serviee Support
'Command and Signai
" Demolition Report :
ORDER OF APPENDIXES
1. 1:50,000 Overlay
2. Munition Employment and Firing Data =
| 3. Subgrou'pings of ADM Mission Task Force
4, Orders R'eporvts, end Code Words |

5. Standmg Operatmg Procedures (SOP)
for ADM Employment '

6. ADM Target F older(s)

D-1
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" FM 5-106 EMPLOYMENT OF ADM |

The basic order and appéndix'es 1 through 4 are prepared on DA Form 3065,

* (ADM Operations Order). The ADM standing operating procedures are to

be attached in their entirety as appendix 5 to the OPORD at the time it is
issued. DA Form 3065-1 is the format for the ADM target folder and DA
Form 3065-2 is the format used to record the ADM target analysis. The ADM
target analysis is mcluded in the ADM target folder at appendlx 6 to the:
OPORD L

Forms. The ADM operations order shall be'prebared on the forms outlined
below. Samples are provided in this appendix. The layout, contents, and

paragraph numbers will conform exactly to the DA Forms. Completed k

forms will bear the appropriate security clasmficatlon in acq:ordance with '

AR 380-5.

DA Form 3065 (ADM Operations Order). This form is to be completed

when an ADM mission is to be performed. Note that an ADM mission may

consist of one or more ADM targets. The OPORD will be signed by the
executing commander or by anindividual specifically authonzed in wntmg
to do so by the executing commander. R

DA Form 3065-1 (ADM Targ‘et Folder). This fdrm'is to be completetl for

each ADML. It should be prepared in advance for preplanned ADMLs and

issued as appendix 6 to the ADM OPORD if and when the target is selected _

for execution.

DA Form 3065-2 (ADM Target Analysis). This form is to be completed
and included in the ADM target folder. For preplanned ADMLs this form

should also be completed in advance, thereby providing a critical savmgs in-

time when needed for the execution of the ADM mission.

3

D-2 SAMPLE ADM OPERATIONS ORDER
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FM 5-106 EMPLOYMENT OF ADM

(Security Classification) )

Copy No. J_ of_.s__ copies
52d Mech Div

(Issumg Headquarters)

Phoenix (VA 9712)

. (Place of Issue) (may be in code)

25. 08002 SEP 193
(-Date-time Group of Signature)

Xp\4

(Message Reference No.)

ADM OPERATIONS ORDER NO. _ D __ FORTHE EXECUTION OF:

| SUPPLAN: _____(ORADML(s: _AIt ‘and A3 = )

'REFERENCES: a. SUPPLAN: _BAJ___ Dated l_O_ci_ﬂ ) o ’
b. Map: Series M___ 1:50,000 Scale, Sheet: M“OV_D '
c. ADM Target Folders: M‘f al\A' A38 ‘

Time Zone used throughout the order: ZULU

EXECUTING COMMANDER: William P 4nith MG Div Cde
(Name) - {Rank) . (Position)
" 'ADM MlSSlON TASK FORCE ORGANIZATION : A : : E ‘ \\. _
a. ADM Mission Officer: Jo\\n Coleman MAJ HHL;SZA Mech Diy
. ‘ (Name) T (Bank)- » (Organization)
(1) Alternate: . A“ G‘l’\ (frﬂ A\l . CPT . HHC 5 4 !‘kmh D W
- . (Name) ' (Rank) (Organization)

(2) Alternéte:

" U required) “Name) T (Rank) r——
b. Engineer Support Commander(s) and Unit(s): J&_Qamd_ﬁtmm
524 Enge Bo
c. Securlty ForceCommander(s)and Umt(s) CPT Mgﬂ’he'w’ Diﬂon, L
B Qa.. (-45+4h Tnf, . . R v
d. ADM Platoon Leader(s) and Unit(s): _JLJ'___an__K_AJs_,JA P‘f-, e \
A4S Enge Lo (M) , « i

) (Security Classification) )
DA Form 3065 Replaces DA Forms 3064-R, 3065-3-R, 3065-R, and 3066-R, w}uch wxll no longer be used.

SAMPLE ADM OPERATIONS ORDER D 3
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(Security Classification) . .

-
. e. ADM Target Teams: ‘ ’

(1) ADM Target Team A: 34 Bde. peovide team leader and local security

(Organization)

(2) ADM Target Team B: Mﬁw_ { H
: v (Qrganizatiyn)
(3) ADM-FParpet-Feam-Ls e
’ ' (Organization)
(4) ADM - Parget-Foam-bs:
. (Organization).
(5) Btirers-ae-requiveds -
(Organization)

f. Signal Element Commander(s) and Unit(s): . A : 52 A

) ' g. Other Forces Unit:

SITUATION (to be completed as necessary)

a. Enemy Forces 8th GTA of the Sovthera Front 14 CJ‘FCf-"C_A "Of?‘ﬂdfd‘& the

Division’s iaitial defenses a(ons Highway + by 25 (600 Z Sep 83, Small bands

of enemy aicborne elements are attempting 1o secure key terrain in 2d and 3
- b. Friendly Forces I o Ble’ sectory,

Division OTORD 20

c. Attachments and Detachments

MISSION ‘ . L v

Execution of SUPPLAN/ADML NO.AIZ¢ A3 as modified by competent authority and as
directed herein and after release notification. ; :

.# . EXECUTION

- : a. Concept.of Operations: After receipt of final instructions from the Executing Commander
) o and the authenticated Nuclear Control Order, the ADMLs shown on the 1:50,000 overiay at
. Appendix 1 are to be executed in-accordance with this order. Target details (ADM Firing
Options(s), Employment Data, etc.) are in individual target folders and are summarized at -
Appendix 2 to this order. ' ‘

b. ADM Target Teams: See Appendix:3,

(Security Classification)

[D-4 SAMFLE ADM OPERATIONS ORDER
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(Security Classification) e

¢. Coordinating Instructions

(1) ADM Mission Task Force rendezvous at Assembly Area: 3220 on order of e

N,

/
Lxeultmg Commander.. (NLT 2512002 5eP 33) (grid reference) ’
(2) ADM Mlsslon Task Force move from Assembly Areato Employment Areaon: A(AZI__QF_.__
misston_officer , v (speeific
orders).

(3) Regroup at YA_ib}Z_Z__ after mxssxon completlon

. (grid reference) :
(4)btateofReadiness: R : . ) v_ CoL . . -

(a) If the state of readiness SITUATION Il has notalready been achieved, the ADM Mlssnon
Ofﬁcer will order it mdependently and as he deems necessary.

“(b) The ADM Mission Officer will order that the state of readmess SITUATION 11 be
) ) . established immediately upon arrival at the employment area.

(c) State of readiness SITUATION I will be estabhshed by procedure selected and checked or
filled in below:

At A P38y C D

Will be ordered by the Executing
Commander and passed on
through ADM Mission Officer to
the ADM Target Team Leader,

To be established by

sisz fsisz | X
- DTG DIG | DIy N'1G
Will be ordered mdependvntly by ‘ :

ADM Mission Officer after receipt ‘ .
of proper aythority from the . X X
Exec utmg Commander.

Kemark: lf firing to be by timer only, the state of readiness SITUA’ l'I()N i can be ° -
established only after the ume of detonation haa. been ordered

5) Firing Order Instructions: ADM will be fired (Check the one desired below).

\) ) CA B |-C D
In accordance with ! '
supplementary orders of the

Executing Commander threugh
ADM Mission Officer

[ | x| % / |
— v | ‘/7
| (Secutity'Classificat_iom - -

o
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(Security Classification)

(6) Return to prior condition

The Executing Commander may, in unusual circumstances, require ¢change of {iring time . 2 !
after state of readiness SITUATION I has been established. In this case a change back to T
- state of readiness SITUATION 11 js accomplished until a new date-time group (DTG) or order '
for change to state of readiness SITUATION 1 is ordered. (For timer only option a change
from state of readiness SITUATION I to state of readiness SITUATION II is only possxble up ‘
.3_9_ minutes pnor to Tlme of Detonation (TOD).) : ) : o

(7) Emergency firing (check desired procedure):

ADML.

(a) The ADM Mission

. Officerr ADM Target Team
) : Leader is not authorized to : : .
) “order emergency firing of the 1 : ~
ADM on his own initiative. )

(b) The ADM Mission Officer, or in i
his absence the ADM Target
Team Leader, is authorized to x )(
order emergency firing only if )
all of the l'ollowmg conditions
are’ met:

ea va‘hd nuclear release has .
been received;

(This includes authority t¢
change the state of readiness as
required.)

- o the ADM is emplaced at the
designated targel; B

* emergency evacuation is not
possible;

¢ the enemy is in the actof
capturing the ADM,

. . ‘ {¢) In accordance with Appendix 2,
) : Column k., of this OPORD

© (8) Emergency destruction:
The ADM Platoon Leader (US) or in his absence the ADM Firing Team Leader (US) is
- responsible for havmg the ADM destroyed if it appears the ADM will fall into enemy hands-
and orders are in force which do not permit the firing of the munition and emergency
evacuatlon is not possxble . .

W

(Secu;ity Classification) ’

D-6 sAMPLE ADM OPERATIONS ORDER



BN

FM 5-106 EMPLOYMENT OF ADM

(Security Classification)

SERVICE SUPPORT ' o : n
. . Tobe issued separately by the ADM Mission Officer.

COMMAND AND SIGNAL .

a. Locations:

(1) Forward Location (F orward Field Storage Sxte(FFSS)/F:eld Storage Site (FSS)/ Assembly
Area): See Appendixes 1 and 2.

(2) Command/Assembly Sites: See Appendxxes l1-and 2 (or to be determined by the ADM
Mission Officer).

3) Fu‘mg Sites: See Appendnxes 1and 2 (or to be determined by the ADM Mission Officer/ADM
Target Team Leader). .

b. Passwords: 'I‘o be issued by ADM Mission Ofﬁcer; changinvg daily at_l2OOZI.

c. Reportlng. See Appendlx 4. '

d Commumcatlon between Executing Commander and ADM Mission Offxcer
e, : (1) Primary means of commumcatlon.

(a) Radio communications, mcludmg necessary relays will be prov1ded between Executing
Commander and ADM Mission Officer by:

HHC, szA Medy Diy

(enter responsnble unit)

' , } ' ‘ between ADM Mission Officer and ADM Target ’I‘eam_ Leaders by: : ) ‘ . ]
‘ 'an Bde. : | ‘ o

» A : o - . (enter responsible unit)

(b) Per,t.ment signal communication data:

WMM&WM,% usu}

(2) Alternate means of commumcatlon (at least one communication lmk is required). Possnb]e
alternatives are:

(a) Liaison Officer, ADM Mission Task Force

Pacd Hont ~ T Jmc 524 Mm&, Div

(Name) - : . (Rank) - 7 (Organization)

“(b) Exisiting military’an'd/or éivil telecommunications networks: o '

Cr3 Opns _tele, no. * (4l - 4388 o

¥ (pertinent data; e. g telephone number, network entry pomt)

(Security Classification)

_SAMPIEADM OPFRATIONS ORDER D-7
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o

{(Security Classification)

(c) COVCIEC : ,
) . ] - (other):

o o (3)Specml instructions (for mstance, radio sxlence cryptograph\c material, loss of
communication). :

M1 ML (gAQ mr hgg [12 9@‘05&0& ’(mw\c.

e. Code Words: See Appendlx 4

f Lidison: To be estabhshed as soon as possible with:

Ockaton_Blce Dept. /A 674110 / Tele, (A41-9939_

(Organization/ Location)

£.(1) After execution of the mission all copies of this order will be returned to the Executing
Commander.

)T he ADM Mission Officer will complete para 6 below of Copy No. 2.
RANK: MG . SIGNATURE: Billinsn T duith
TIME OF 1sSUE:Q400 E appoINTMENT:CE_524 Mech Div
DATE: €1_Sep 3D
DEMOLITION REPORT |

a. Mission Completed: DTG ‘ C()DE WORD: _.

(when last weapon is {ired) ] . (See Appendix 4)
b. Remarks: )

c. Slgnature ADM Mission Ofﬁcer

’ 6 Appendixes (Delete those not apphcable)
1. 1:50,000 Overlay
2. Munition Employment and Firing Data
2 Subgroupmgs of ADM Mission Task Force
4, Orders, Reports, and Code Words
5. ADM Standing Operating Procedures
6. ADM I‘arget Folders

{Security Classification)

D-8 SAMPLE ADM OPERATIONS ORDER
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(Security Classification)

DISTRIBUTION:

Copy 1 without Appendix 6: ~ Executing Comménder ’ : ) ’
Copy 2 with all Appendices: =~ ADM Mission Officer ‘ o g

Copy 3 with all Appendices: ADM Platoon Leader (US) -
: ‘ (ADM Firing Team Leaders)

Copy(s) 4 through _8___ with . o -
. ) Appendixes 1-5 -
- S ' ‘ and applicable. o : . »

. Appendix 6: . -ADM 'l‘arget/.'Team Leaders

W

(Security Classification)
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(Security Classificati_on)
AFPENDIX 1 to OPORD No. ___ | - S

1:50,000 OVERLAY

THIS PAGE LEFT
BLANK INTENTIONALLY

e

L .. S : " (Security Classification) '
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(Secunty Classxficatlon)

'APPENDIX3TOOPORDNO__3_ : o SR : o

SUBGROUPINGS OF ADM MISSION TASK FORCE

"ADM Mission Task Force Headquarters

a. ADM Mission Officer .:LE\}!.\__CLQ!&GG MAS B HHC,SZJ ?‘\erjn D(\I

{Name) (Rank) \(Org_anization)
b. ADM Platoon Leader sy Feank_Kovad - Wt 34 Ple. E
(Name) o * {Rank) - +  (Organizatio
c. ADM Security Force Commander: . lon| - ‘
‘ . {(Name) . (Rnnk)r (Organization)
d. ADM Engineer Support Commander: DQXQ__LEMS Lie - s_A__Fd&g__ﬁﬂ_z ¢ .
' (Name) ’ (Rank) -(Organtation)-

ADM Target Teams

a. ADM Target Teém Alpha*

ADM Target Team Leader: Jnl\!\_\'lo_nﬁ_____lﬂ_____&_&,ﬁ‘ _ i . ZA—EQSC—-Bl\ '
)  (Name) (Rank) . {Organization! .

ADM Firing Team Leader (US):

) (Rank)" ‘(Organization)

b. ADM Target Team Bravo = ‘ ' - o ‘ o
ADM Target Team Leader: QQL\__EDJ_’LC" — ZLT _A CQAJZA__E_nﬁdQL_ -
. . (Name) : _(Rank) _ (Organizabfon) -
ADM Firing Team Leader (US) Mak Rice  55G Iamﬂi\h,ﬁhliajdo -
- (Name) {Rank) . (Organization) . )

ARM-Farget-Toam-boad ' _

{Name) (Rank) - {Organization)

-(Name) (Rank) (Organization) = - A

. *Similar information must be provided for each additional ADM Target Team.

NOTE: This appendix is to be completed by the ADM Mission Officer.

(Security Classification)

DA Form 3065 (Jul 84)\Replaces DA Forms 3064-R, 3065-3-R, 3065.R, and 3066-R, which will no longer be used.
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s

(Security'Classiﬁcation)

APPENDIX 4 (continued) TO OPORD NO: _9__ . SUPPLAN TITLE: _ 9PARK - ,
o O . : : S (number, nickname, groupings)

- ORDERS, REPORTS, AND CODE WORDS

2. CODE WORDS

ACTIONS TO BE TAKEN REPORTS ' CODE WORD

‘n. State of readiness SITUATION 11

Apple v ‘ i

b. State of readiness SITUATION 1 g V . . : a . p‘um

. State of readiness SITUATION |

Peac

d. Timer Early time Timer Late lil?l(' Baf\ﬁﬂk
e. Change of statéof readiness from :

;\’ SITUATION Fto SI’I‘l’/\'lleN 1 o R Ocan 5&

’ I Time of Detonation (7O . - 0(;?!
k. Earliest TOD ‘ ‘ Téﬁw\'o .
h, Latest TOD S B ] Letdoee. |
. Actual TOD . | Radish Lo E
k. Mission completed (Last Weapon Fired) C ‘ : 'O“\.‘O n v ‘ . N
l. l\"ﬁssion.cqnﬂ-lh-d ‘ se aq ! L |
m. Go to Reduced F.irim.' Options \ .‘ . Po*‘.‘;o ‘ '
n. I-Irm-rg(-v‘w_v Firing uu'.hurim-d Yes to No lﬁk(ow \)Cf(y

) o. Emergency Firing nuthorized Noto Yes . Pﬂ-’ﬂCA .

p. AOML __AVE__ 0™ Coordinates) VA 4060420 e Raisin - = _

. o ‘ q. AI)Ml.__A3$,__M-_._ (UTM Co-ordinates)  \J Q\4 33% ‘ v“r peﬂ&‘\

*Authorized additionalZode words may he used as required

(Security Class’ifi;:étion)

Ll
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Appéndix 5 'to OPORD NO. _3_'__

STANDING OPERATING PROCEDURES (SOP) FOR ADM
EMPLOYMENT .

GENERAL

1. The ADM Target Analysis is to be completed and included in the ADM
Target Folder. For preplanned Atomic Demolition Munitions Locations
(ADMLs), the Target Analysis form may be-essentially completed in
advance, providing a critical savings in time when needed for execution of
an ADM mission.

2. The ADM Target Folder is to be completed for each ADML Italso -
should be prepared in advance for preplanned ADMLs.

3. The ADM Operations Order (ADM OPORD)istobe completed when an
ADM Mission is to be performed. The OPORD will normally be prepared by
the staff of the Executing Commander. The OPORD will be signed by the
Executing Commmander or by an individual specifically authorized in
writing to do so by the Executing Commander. - -

Ve » . SECTION I - DEFINITIONS

~

4. The following definitions are taken from AAP- 6(P) and are repeated ; .
here for convenience: o ] . . '

a. Releasing Commander

A commander who has been delegated authority to approve the use
of nuclear weapons within prescribed limits.

b. Execiuting Commander

A commander to whom nuclear weapons a'fe released for delivery
against specific targets or in accordance with approved plans.

c. Emergency Destruction of Nuclear Weapons

The destruction of nuclear munitions, components and associated
classified material, without significant nuclear yield, to render the
weapon tactically useless, to prevent the disclosure of classified
design mformatlon, and to prevent salvage of the weapon for
reprocessing. - \

) ) , . 5. The following terms and de_finiiions are used_ for the 'pu‘rpose of this .
agreement: (see para 16 for diagram showing command relationships): : .
" ‘a. ADM Mission Task Force
A force employed for the execution of ADM missions under
operational control of an ADM Mission Officer. It contains one or
more ADM Target Team(s)

DA Form 3065 (Jul 84) Replaces DA Forms 3064-R, 3065-3-R, 3065-R, and 3066-R, which will no longer be used

£

SAMPLE ADM OPERATIONS ORDER D-21




FM 5-106 EMPLOYMENT OF ADM

vINES

¥

b. ADM Tafge't Team

A subordinate element of t‘he ADM Mission Task Force employed for

_ the execution of an ADM mission under operational control of an . .

ADM Target Team Leader. It consists of an ADM Firing Team (US),
communications, transportatlon, security, and engineer support
elements, . .

c. ADM Miss;iq'n Officer

The Executing Commander’s representative and the leader of the
ADM Mission Task Force. He is in operational control of the ADM
target teams. The ADM MISSIOH Officer is responsible for
coordinating. all activities necessary for the completion . of the
mission.

d. ADM Target Team Leader

An officer or hiéher ranking noncommissioned officer (NCVYO) in -

charge of an ADM Target Team. He is the ADM Mission Officer’s
representative at a particular ADML when the ADM Mission
Officer is not physically present.. He is not automatically the
' . alternate ADM Mission Officer unless 80 desngnated inthe OPORD

e. ADM Security Force

.The element responsible for the physical security of the ADM

Mission Task Force and especially of the ADM. It.is‘un‘der\

operational control of the ADM Mission Officer.
f. ADM Securlty Force Commander
The officer or NCO in command of the ADM Secunty Force .

g. ADM Platoon (US)

A custodial unit consisting of a platoon headquarters (MA team

(US)) and one or more ADM firing teams (MC teams (US)).
h. ADM Platoon Leader (US) i | o

The officer who exercises command less operatlonal control of the
ADM Platoon (US) :

5. ADML
Atomic démolition _munitiony location.’
k. MA Team (US)

The term used to ldentlfy the platoon headquarters of the ADM
Platoon.

D-22 sAMPLE ADM OPERATIONS ORDER
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1. MC Team (US)

A specialist team responsible, with the assistance of the Engineer
Support Detachment, for the preparation, emplacement, and firing
of ADMs. This team is also known as an ADM Team or an ADM
Firing Team (US).

m. ADM Firing Team Leader (US)
The senior individual in charge of an ADM Firing Team (US).
n. Engineer Support Element

The element responsnble for assisting the ADM ang Team(s) (US)
with emplacement of the munition and for undertaking engineering

 work such as camouﬂage, construction of protective structures,
defences, etc., for accomplishment of the mission.

0. Engineer Support Commander
: : L The senior individual in charge of the EngineerS‘u‘pport Element.
p. Signal Element

The element whlch provides necessary commumcatlon support to ‘ . o
the ADM Mission Task Force. » e

q. Custodlan

The commander of the detachment (US) or . other organization . ' * : ‘
assigned accountability and responsibility for weapons at alocation

supporting NATO delivery units. Custodial forces are those . )
personnel who maintain custody of nuclear weapons, and mclude : S
custodial storage detachments, support units, and depot units,

Ownership and accountability of nuclear weapons remain wnth the

custodial nahon under all circumstances. " -

r. Nuclear Control Oxfder .
vAvn appropriately authenticated Emergency Action Message (EAM),
authorizing employment of ADM. '

s. Permissive Action Link (PAL)

The Permissive Action Link is ailock which may be opened with a )
specific combination. It must be opened before fmal arming of the S
“ADM can be achieved. - ‘

t. Early Time/Late Time

These are two time limits within which the timer may vary from

expected time of detonation, The ADM Platoon/Firing Team Leader

(US) will be able to determine and report Early Time/Late Time as

soon as he knows the desired tjime of starting the timer and time of’
. detonation.

' . : o SAMPLE ADM OPERATIONS ORDER D-23
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u. Emergency Firing »

The premature execition of the A.D'M mission by its firing on target
to preclude the munition’s capture by the ene'myv.

v. Command Site

*_ The location of mission headquarters. It may be separate or
colocated with a firing site and/or the forward location.

w. Firing Site

The location from which a munition is detonated if remote fifihg
options are in use. :

x. Forward Location

Locatien of Forward Field Storage Site (FFSS)/Field Storage Site

. (F88) and appropriate administrative areas. May be colocated with

command site. )
SECTION I1 - READINESS SITUATIONS
6. The states of readihess relevant to this operations order are as follows:

la. SITUATIONIII: The px"efire checks have been executed, and all rear
area preparations have been completed. Installation of the Field
Wire Command Link (FWCL) has been initiated if applicable.

b. SITUATION II: All applnéabie preparatory measures.for execution -

of Situation I and final arming of the ADM have been' completed
such as:

- checks on the weapon and additional_devi\ce's; :
- preparation of erﬁplacement;
" - provision of camouﬂ’aging material;
- FWCL installation;
- getting up of forwatd locatiqn;
- setting up of firing site(e) i
- settmg up of command site.

I

c.,SITUATION I: After receipt of the Nuclear Control Order by the

) apphcable are started.

D-24 sAMPLE ADM OPERATIONS ORDER
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'SECTION i1 - DUTIES
7. The Exééuﬁng Commander is rersponsiblrevfor'

a. Executmg the mission in accordance w1th the mstnﬁctlons msued or
approved by the Releasing Commander .

b. Determmmg the strength of and des:gnatmg the formatlon or unit to .
provide the ADM Security Force, the ADM Firing Teams(S)US), the ‘ v
Engineer Support Element, the Signal Support Element and tequxred ‘ '
communications equipment, and transport. -

¢. Normally, appointing the ADM Mission Officer and hislaltemate(s).

- d. Establishing a clear channel of communications Whereby the orderto
fire the ADM is transmitted from himself to the‘ADM Mission Officer.

‘e. Ensuring that this channel of commumcatlon is known and under-
stood by all concerned.

f. Ensuring a positive alternate means of transmxttmg the otder to fire,
postpone, or cancel the mission.

g. Specifying whether or not (and under what- conditions)‘ the ADM
Mission Officer is authorized to order the firing of the ADMon his own . B
initiative. ) . o ’

h. Ensuring the tactical security of the mission.

. Warning friendly forces in the area(s) of detonation.

—

‘ k. Warning the responslble local national authorities in tlme to ensure
the evacuation and control of affected cwxhans T &

—

. Ensuring that the ADM Mission: Officer is xmmedlately informed of
any changes to current plans which could affect the mission or
national custodial procedures

m, Writing the ADM OQPORD.

~ 8. The ADM Mission Officeris reaponsxble to the Executmg Commander -
for:

a. Orgamzmg the ADM Target Teams.
b. Operatlonally controlhng the ADM stsxon Task Force.

¢. Ensuring the completion of the ADM Mlsslon in accordance with the
Executmg Commander s orders. :

d. Asmstmg him in completmg the ADM OPORD and checkmg for its
completeness, including the Target Folders.

. SAMPLE ADM OPERATIONS ORDER D-25
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®

. Indicating the command site forward location and firing site(s)if these
are not specified. He must gzve due consideration to techmcal
o requlrements :

*f. Familiarizing himself with the command relationship and
responsibilities on emergency firing and emergency destruction.

g. Nominating and briefing the most suitable available officer as his
alternate if this has not been done by the Egecuting Commander. In
- case the ADM Mission Officer and his nominated alternate are not
available, further alternates should be detailed and briefed regarding
_their seniority and duties. Such appointments must be made known to
the ADM Platoon/Firing Team. Leader(s) (US) and leéaders of other
subordinate mission elements.

h. Passing on orders regarding changes in states of readiness and firing
of the ADM to the ADM Target Team Leader(s) and to the ADM ang
Team Leader (US) immediately on receipt and recordmg such in the
ADM OPORD in the appropnate place.

. ) _ }- Ensuring that the ADM Security Force Commander and the ADM
RO o Target Team Leaders and the ADM Firing Team Leader. (US) are
o immediately informed of any changes to current plans which may
affect the mission or national custodial procedures. "

i
[

k. Kéeping the Ekecuting Commander infOrmed of the tactical situation
at the target site(s) and the state(s) of readiness of the ADM.

—

. Reportmg the result of the ADM firing(s) to the Executmg Commander
by the qmckest means.

m. Estabhshmg signal commumcatxon links with the ADM Target
Teams.

9. The ADM Platoon Leader (US)is iesponsfble for'
a. Mamtammg custody of the ADM in his charge
b, Decodmg and authenticating the N uclear Control Order.
c. Prov:dmg PAL mformatxon tothe ADM ang Team Leader(s) (US). -

d. Exercising command (without operational control) of the ADM Platoon ‘
(Us). :

e. Ensuring that the ADM Mission Officer and the ADM Firing Team
Leader(s) (US) areimmediately informed of any changes as a result of
current plans which affect the mission or national custodial
procedures.

f. Emergency destruction of the ADM as a last resort measure if it

appears that the ADM will fall into enemy hands and orders are in -
force which do not permit the firmg of the munition,

. D-26 SAMPLE ADM OPERATIONS ORDER
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10. The ADM Target Team Leader is respons:b]e to the ADM Mission
" Officer for

a. Operationally centroling the ADM Target Team.
b. Acquainting himself with thekor’ders of the ADM Mission Officer and
checking for their completeness, including the target folders.

c. Famlhanzmg himself with command relahonshlp and responmbllmes
on emergency firing.and emergency destructxon

d. Keeping the ADM M)ssmn Officer informed of the tactlcal situation at
the target site and the state of the readiness of the ADM. .

e. Holding the target folder fo‘r the ADML.

)

f. Reporting the result of the ADM firing to the ADM Mlssxon Officer by
the quickest means.

11. The ADM Firing Team Leader (US) is responsible for execution of
the ADM PlatoonLeader’s (US) duties when the ADM Platoon Leader (US)
is absent. He is responsible to the ADM Target Team Leadeér or in hns
absence to the ADM Mlssxon Ofﬁcer for:

a. Carrying out all necessary prefire checks and orders.

" b. Emplacing the ADM with the assxstance of any other engmeer support
provided and preparing firing options.

c. Firing of the ADM as specified in the ADM OPORD.

d. Carrying out orders for changes in states of readiness and firing,
received from ADM Mission Officer/ADM Target Team Leader. He
will know the name(s) and relative seniority of the alternate(s) and he.
will know the name of the current ADM Mlssxon Officer/ADM Target ;

Team Leader.
{

12 The ADM Security Force Cemmander is responsible to the ADM '

Mission Officer for attachmg an ADM security element to each ADM
Target Team.

13. The ADM Security Element i.s responsible for:

a. Ensuring the physical secunty of the ADM and the’local protectxon of
ADML and firing site(s) from enemy attack or sabotage )

b. Controlling traffic and refugees in the 1mmed1ate vicinity to prevent
their interfering with the operatxons
14. The Engmeer Support Commander is responsnble to ‘the ADM
Mission Officers for attachmg an engineer support element (if required) to
each ADM Target Team.

SAMPLE ADM OPERATIONS ORDER D-27
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15. The Engineer Support Elemeht is responsible for:
a. Assisting the ADM F‘_iri'ng Team (US) with emblacement of the ADM..

b. Camouflaging the ADM: and associated equiprhénﬁ at the ADML,
{may also be done by the secunty force) .

c. Undertakmg engmeer work in the area of the ADML whlch wxll be
practicable afterwardsor whlch is reqmred to protect the ADM pnor to '
its detonatlon : .

d. Undertakmg engineer work at the firing site such as defences, ‘
camouﬂage and protective structures :

e. Laying the field wire for FWCL optxon if required (may also be done by
the security force), . . .

16. The Command, Relationsh_iﬂp Diagram (see folfowin‘g page).
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~ SECTIONIV - PRELIMINARY ACTIONS

17. The ADM Mission Task Force Assembly: The ADM Mission Task
Force will rendezvous as detalled in the OPORD and accomphsh the

following:

a. Ensure the mumtxons for the mission are in ;he correct state of
readiness for the move to the employment area,.

b. Ascertain which of the ADM Mission Task Force members, !f any,
have done a ground reconnaissance of the employment area.

¢. Nominate alternate ADM Mission Officers if this has not already begh B

done by the Executing Commander and ensure subordinate elements
know of those nominations.

d. Issue signal instructions including pésswbrds to all eleménts and .
eatablish communications for the ADM stsxon Task Force and tothe

Executmg Commander..

e. Issue mstructlons on administration and log:stxcs for the durahon of
the mission.

f. Ensure that the custodial requirements for the munitions, if these still
apply, can be met in the move'to and at the employment area..

g. lssue movement instructions for the move from the rendezvous to the
'employment area.

h. Seethat the target folders for every ADMLin the OPORD are with the.

ADM Mission Task F’orce

18. On satisfactory (mmpletion of the above checks notify the Executing

Commender when the ADM Mission Task Force is complete and ready to
move to the employment area (if required by Appendix 4 of OPORD).

SECTION V - DEPLOYMENT OF ADM MISSION TASK FORCE .
19. Onarrivalin the employment areé, the folloQing actions will be taken:

a. Forwarqd Location. The Forward Field Storagé Sité/Field Storage
Site and appropriate administrative areas may be established at the
location shown in Appendix 1 to the OPORD.

b. ADM Tafget Team(s). The .team(s) will[deploy to their initial

. ADML(s) and prepare whatever firing options are specified .in

accordance with the OPORD.
~c¢. ADM. Secunty Forcé. The security force will deploy as part of the

ADM Target Teams and prepare defenalve posmons covering the
ADML(s) and the fmng sites. :

- D-30 SAMPLE ADM OPERATIONS ORDER
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“d. Thé Engineer Support Elements. When deployed as part of the

ADM Target Teams, they .will assist in preparing the firing options -

and give whatever engineering. assistance is required to the ADM
Security Force to imprové local protection.

e. The Signal Elément It will eétablish communications between the
Executing Commander, the ADM Mission Officer and the units or
formation HQs detailed i in the OPORD

f. Liaison, It will be established and, kept throughout the mission with
responsible local national authority and information will be recieved
from it on the situation of the civilian populatlon in the area of the
ﬁrmg site.

20. The ADM Mlssmn Officer w1ll ensure that routes among the firing
sites, the Forward Location, and the Command Site are known by all
concerned in order that the firing orders can physically be given as fast as
possible to the firing teams after the Nuclear Control Order has been

decoded by the ADM Platoon Leader (US) and the Firing Order has been '

received from the Executing Commander. When the ADM Mission Officer i is
satisfied that all above actions have been taken, he will inform the
Executing Commander accordingly.

21. Onreceipt of the proper authority from the Executing Commander, the
ADM Mission Officer will order the emplacement of munitions (sequentially.

one or more per firing team depending on the circumstances)-and state of

readiness Situation I. After this has been achieved, the ADM Mission
Officer willinform the Executmg Commander (if required by Appendix 4 of
the OPORD).

SECTION VI - ORDERS FOR FIRING THE ADM

22. The order for firing the ADM will be passed to the ADM Mission

Officer by the Executing Commander or the authonzed individual signing -

. the OPORD.

~ 23. On receipt of this order, the ADM Mission Officer will immediétely
pass it to the ADM Firing Team Leader (US), through the ADM Target

Team Leader, indicated in the Mission OPORD. The ADM Mission Officer- o

will inform the responsible local national authority as soon as possible.

24. In event of a misfire, the ADM Mission Officer will repoit the .

circumstances to the Executing Commander at once. He will, if possible,

provide the opportunity for the ADM Firing Team (US) to complete the

operations specified in the appropriate technical manual. He will
additionally request such services of Explosives Ordnance Disposal
. personnel as may:be required to supplement procedures detailed in the
approprlate technical manual. .
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- Mission Officer for each ADML accord
. Executing Commander. It will be one of the following:

SECTION VII - EMERGENCY FIRING ORDER
25. A_ppenﬂix 2tothe OPORD lists the emergehcy firing order tothe ADM
ingtotheinstructions detailed bythe -

a. He will order the firing of this munition on hisown initiative provjded
thatnuclear release has been granted, the ADM is ontarget, evacuation
isnot possible, and the enemy isin theact of capturing the ADM., (This

includes the authority to change the state of readiness as required.)
\b. He will not order the firing of the munitjon on his own initiative,

26. In the case of an emergency firiﬁg;

the responsible local national
authority should be informed prior to firin .

g, if possible.
.SECT_,ION VIII - EMERGENCY DESTRUCTION

27. Emergency desiruction is the responsibility of the ADM Platoon
Leader (US) or in his absence the ADM Firing Team Leader (US).
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(Securlty Classnﬁcatlon) ’
: ADM TARGET ANALYSIS v L e
. TARGET INFORMATION: ADMLNO.__ Al GEP SCORCH S
 Mission _._(.KAiEC h\a\l\wav o L ‘ '

J - -
Description ofADMLA..‘ﬂﬂ.&.b.L%hMF_-nge&Radﬁs—(-R‘P)-

[

Location: UTMGrid YA 906420 " MapSheetNo. Foll, Secies 822
" Name_Qakston : Scale__\* 50 OOO o
Soil Type Ah’l tock — - Fuel Condmon .‘Bry

Forest Type:

2. DESIRED EFFECTS: ‘ Crater Radius ,_ZO;_‘meters

" Other
3. TROOP SAFETY:

Risk Vulnerability: W
RES: Distance fro meters

4, COLLATERAL DAMAGE. '

Personnel -

Material Distance
. from GZ : :
Vulnerability Distance from GZ Single story frame building Q20 meters - - '
Urban 2630 meters Single story masonry building mmeters
Rural ' __129__ meters Light steel frame mdustnal ' ‘
' : building szQ_ meters
Open ' ___.&Q__. meters " Fixed bridges o 320 meters
Railroad equipment 42L meters

Constraints _pmutle_clmcje_;ln_whm_ppﬂajm_anﬂ_ﬁcdﬁsﬂ_

5. PRECLUSION REQUIREMENTS None

Obstacles
Damage
Other :
6. TARGET ANALYSIS: See reverse. _,
7. RECOMMENDATION: ADM-Type 0.5 KT _ MK: YLKL_

‘DOB: B_m_ meters, Posmon in Au\\lpd
8. VERIFICATION Engmeer Branch

James W gTeHT, cpr, CE

Operations Branch

- W : ‘ (‘;MA“:‘FP’

9. REMARKS:

‘(Security Classification)

DA Form 3085-2 Replaces DA Form 3065-2-R, which-will no longer be used
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(Secuﬁty Classification)

Atomal No.

R ' ADM TARGET FOLDER

ADMLNo. AlF

v

VA 49@4 20

1 Coordinates:

acatec in 4 lace V\is‘/\qu/ ;

Description:

o~

05 KT

Planned MK and Yield:

‘ ATTENTION
Dg not allow to fall into enemy hands ’

of _5__ coples

Copy No.

(Secunty blassxﬁcatxon)

ich will no Ionger ‘be used.

DA Form 3065-1 (Jul 84) Replaces DA Form 3065-1-R, wh
R SAMPLE ADM ormmons ORDI’:R D- 35
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_ (Security Classification)

f‘,AtémalNo. : ‘ . RIS
. ) A\

e _ . ADM TARGET FOLDER ‘

ADML No. Al

VA ADEAZD

Y Coordinates:

aratec in 4 lace lﬂ'\_s\nwa\l/'

Description:

Planned MK and Yield: 0.5 KT

~ATTENTION
. Do not allow to fall into enemy hands

Copy No. _i__ of_s__ copies

(Security Classification) '

ch will no longer be used.

SAMPLE ADM OPERATIONS oroer D-35
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(Security C]assiﬁcation).

4. Sketch(s) : o
a. Precise points of employment. . ¢ Recommiended posmons of secunty
: forces and planned obstacles.

b. Siting of any plannned supple-
mentary work.

5 This folder and contents wnll become an appendix toan ADM Operations Order in accordance
with STANAG 2139. b e

6. ADM target analysis.

7. Optional data.
a. Additional maps, s C. Fallout predictor.

. b. Materials list.

Target Folder completed by: o : “ "‘\' !
- Name ' Rank | - Function
Bacey ol MAS Coeps Enac
Signature ’ Date
ﬁmﬁL Zoll 123 Sep 33 -
ame Rank . Funection
Signature ‘ Date k

(Security Classification) A
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4. Sketch(s)

a. Precise points of employment.

b. Siting of any plannned supple-
mentary work. :

5. This folder and contents wfll bec
with STANAG 2139. :

oo 6. ADM target analysis.

" 1. Optional data,

a. Additional maps.

) . b. Materials list.

Target Folder completed by:

,‘(Security Classification) o

_FM5:106 EMPLOYMENT OF ADM ey

¢. Recommended positions of security
{orces and planned obstacles.

s
7

. ¢. Fallout predictor. -

ome an appendix to an ADM Operations Order _ix_m'accordance -

Name

Rank - Function
Borey Wioll MA) Corps Enac
‘ Signature Date
4 123 Sep 33
ame ' Rank Function
Signature Date

(Security Classification)

SAMPLE ADM OPERATIONS ORDER D-37  «
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~ (Security Classification)

Conte_nts

) 1. ADM Target Analysis Sheet

2. Scale of map 1:250,000

1:50,000 .

" 3. Photos and quantity

4.Sketch(s) and quantity

¢ , 5. Fallout Predictor (optional)

Insert a cross (x) or quantity where appliéable.

X

X

X &

0 R 8 ®

(Security C‘lassification)
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£

(Classification)
c. Attachments and detachments.
'Deflne ADM unit task orgamzatlon within the corps (for example ADM company in
general support [GS]to the corps or ADM company headquarters and one platoon GS -

L ) : " to corps with ADM platoons attached in direct support to divisions).

2. MISSION )
State clearly and concisely the ADM employment task' Example The corps emplaces

ADM when authorized to create major obstacles to deny, 1mpede and canallze enemy
‘ vehlcular movement. : :

3. EXECUTION
a. Concept of operation.
(1) Briefly outline potential uses of ADM within the corps.

(2) Describe in general how ADM operatlons are to be conducted Outhne ADM
employment task organlzatlon

.

- 'b. Nuclear operationé Define arr rangements for initiating ADM operations ‘and ‘
controlling authorlty to expend ADM Refer to ADML hstmg and employment option
area appendlxes

- ¢. Deployment. Define the deployment of the ADM .company/ pla'foons.
- d. Restrlctlons/constramts Deflne restrictions and constramts such as preclusxon of
collateral damage, preparation of emplacement chambers, criteria for minimizing

fallout, time restrictions on operatlons restrlctlons 1f any, on prefxre operatlonb and
deployment of munltlons, etc.

e. Nuclear strike warnings. SOP.

. Reference to engineer, obstacle, and fire support annexes.

8. Coordinating instructions.

o)) Operation exposure guide.

(Classification)




(Classificatioﬁ) ; -
(2) Exceptions to SOP missidn-orfented protec’tivé pt\isturé (MOPP), :
] 3) Tr_oop safety. ‘ | | | | |
4. SERVICE SUPPORT
'.a. Réferencg to s’érvice support annex or a(lrxlinistraf_ive/ logi_stjcs-ord‘ers.‘
b. Location of ADM field s@orage sites. |
c. ,A’llocation. Define ADM!.prescrib‘ed nuclea:r load fqr corps aﬁd subofdinate élements.‘ -

- . 5.COMMAND AND SIGNAL

~ a. Signal. Refer to OPLAN (OPORD)
i). Command.
(1) Locations of ADM unit(s) headquarters.

(2) Refer to OPLAN (OPORD) ..

(3) Define individuals by ‘positionAwh'o may kbe'designa‘ted" ADM-execﬁting
commanders. : L ,

| 'Acknowledgement instructions.
| o ~ ;L‘as't n_émé of commander
u / N | : | : : Rank :
o ,Autheﬁtication. | |
' Appendikes': 1. ADML Listing
‘ ’2. ADM Emp’loymen@ Op‘tiqn Areaé e

' Distr}ibution:’b . o - : ’

(Classification)

R T L T - FM5-106 EMPLOYMENT OF ADM
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'GLOSSARY

- ADM

 ADML

AP
AT
ASI
BTD
CDD
CEP
cGy
DAL
DGZ
DLIC
DOB
DS
DTG
DWD
EAC

. _EAM
 EEI

EMP
EMR
EOD
ET

EWS

FEBA

FSL
G1
G2

ABBREVIATIONS AND ACRONYMS

atomlc demolition mumtlon(s)

(singular and plural)

atomic demolition mumtlon
location

antlperson_nél mine
antitank mine " R
additional skill identifier
burst-to-tunnel distance
collateral damége distance
circular error probable
centigray '
apparent lip diameter
desired ground zero
detachment left 1n contact
depth of burst

direct support

date-time group '

downwind distance

.echelon above corps

emergency action message

essential elements of
information

electromagnetic pulse
electromagnetic radiation |
explosive ofdnance disposal
eal_'ly.time' ‘ |

effective wind speed

forward edge.of the battle area :

field storage locatioﬁ

’ persdnx_)el staff

intelligence staff .

G3
G4

GS

. LSD
LT

MACOM

‘MADM

MOPP

MSD
NAIRA

" NATO
NBC

NET-
NLT

- NMS

OPLAN

-~ OPORD

kiloton ,

- operations staff

logistics staff

civil affairs staff .

general support

ground zero

depth .of apparent crater
height of apparent lip crest

- height of overburden ;.

true crater depth

kilometer

liymited‘safe distance
late time ‘
meter(s) -

maJor Army command

- medium atomic demolltlon
mumtlon

mission-oriented protective
posture

minimum safe distance

nuclear accident and mmdent
response

North Atlantic Treaty
: Orgamzatmn

nuclear bxologlcal chemlcal

detonate no earlier
than a stated time

detonate no later than ;
a stated time
new manning system
~ operation plan . _
operations oraer L ‘ ot

GLOSSARY - |
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" PAL permissive action link - rRT radiu.s of target _
PEH grobab]e error in helght of SADM special atomic demohtlon
: urst ; . mumtlon o _
"PNL. - -prescribed nuelear load - SASP spec1a1 ammumtlon supply
s b . point :
psi . pounds per square inch - v
n RA ‘apparent crater radius SFT g set time 7 ‘ '
) RAL radius of ap arent lip crest Sop standmg operating procedures
(obstacle radius) ~ SRD secret restricted data
‘Re - cavity radius - TC tunnel casing - |
RD radius of damage - - TNT trinitrotoluene
RES radiation exposure state . - UT™M uxiiversal transverse mercator
RR rad‘i‘us of rupture zone Ve - volume of apparent crater
- SYMBOLS
a - long side of rectangle _ r . distance to downstream face of dam -

from a posmon on upstream face

=2

short side of rectangle '

oy v s distance to upstream face of dam
‘B w1dth of abutment pier, traveled from inspection gallery

‘way, or valley floor

. t dlstance to downstream face of dam
\ displacement distance . from inspection gallery .
/ ) . : :
: f fraction of damage to the target area T  thickness of abutment
expressed as a percentage o '
w  width
1 length , W ld‘ ' il ‘
. o ield in kilotons
- P probability of damaging target to . . Y o ; :
‘ the desued degree ‘ x = longer axis of elliptical target.
qa dlstance to upstream side of dam ~ y  shorter axie of elliptical target

: ,fromaposxtlon on downstream face _ , o N

T. crAcea r\n'_" .
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Tamping 6-13 :
Target analysis, 3-21—22, 6-1—42
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