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‘PREFACE

his manual establishes doctrine for the use of atomic demolition
‘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.

\

FM 5-106is an integral part of the series of operational level engineer

_how-to-fight nianuals that implement the AirLand Battle doctrine.

Employment of ADM is a critical asset in countermobility efforts to

limit the maneuverability of the enemy’s forces.

STANAG IMPLEMENTATION

The provisions of this publication are the subject of international

agreements STANAG 2130 (Employment of Atomic Demolition

Munitions) and STANAG 2139 (Atomic Demolition Munitions [ADM]

Operations Order).

NEEDED PUBLICATIONS

For guidance on the employment of nuclear weapons, see Field
Manual (FM) 101-31-1. The classified technical data for nuclear
systems, including ADM, are in FM 101-31-2 (BRD).

This manual repeats information presented iin other field manuals
only as required for clarity, consistency, and continuity. Therefore, it
must be usedin conjunction with the following field manuals: 3-22,
100-50, 101-31-1, 101-31-2(SRD), and 101-31-3. Other references listedin
appendix A should be available for occasional use.

USER INFORMATION

‘The proponent agency of this publication iis the US Army Engineer
School. Submit changes forimproving this publication on DA Form
2028 (Recommended Changes to Publications and Blank Forms) and
forward to US Army Engineer School, ATTN: ATZA- TD-P, Fort
Belvoir, Virginia 22060.

Vii
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Ae. ADM--OVERVIEW. sec voniy teen

|

Th chapter defines ADM and provides an overview of obstacle
employment, when and where ADM are used, who uses them, and who

controls their use.

1-1
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WHAT ADM ARE

Atomic demolition munitions (ADM) are
nuclear devices designed to be detonated on

or below the ground surface or underwater as |

a demolition munition against material-type

targets to block, deny, and/or canalize the

enemy. ADM are used primarily to create

’ obstacles but may also be used to deny enemy

use of facilities or supplies.

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 as existing or reinforcing. Existing
obstacles are natural (drainage features,

mountains, weather conditions like snow and

fog, and forest) or cultural (man-made lakes,

canals, embankments, cultivated farmlands,

and built-up areas). Reinforcing obstacles are

created on the 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. The tactical

commander analyzes the terrain to determine

how existing obstacles can support tactical

operations. Reinforcing obstacles are then

created to block or restrict lanes 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--

1

enhance effectiveness of friendly fires.

Delay and disrupt enemy formations.

eDivert the enemy.

*Facilitate economy of force.

- Protect flanks.

Deny the use of terrain.

USE OF ADM FOR OBSTACLES

ADM provide the tactical commander with a

means to create massive obstacles with fewer

soldiers and supplies and in less time than

other demolitions or mechanical 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 a tactical 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 operations

centers.

WHEN AND WHERE ADM ARE USED

The Army is organized and equipped to fight

on nuclear battlefields and on nonnuclear

battlefields under the threat of nuclear war-

fare. ADM are employed within the theater of

operations in accordance with national and

allied policy. ADM are used only in‘tactical

nuclear conflicts. Employment of ADM rather
than other obstacle-producing ‘systems is

usually dictated by requirements for massive

obstacles and/or the inability of forces to

reasonably create the desired obstacle by

other means. .

WHO USES ADM

Once the use of ADM has been authorized,
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 munitions. See chapter 4 and appendix D.

WHO. CONTROLS USE OF ADM

Both political and military 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

planning techniques.

THE ADM-OVERVIEW 1-3
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Chapter 2

I: MELE2YMENT CONSIDERATIONS

- Section 1~ADM SYSTEMS AND UNITS 2-2

Sectiou H—-ADM EFFECTS 2- 8

Section Ili--ADM EMPLOYMENT ADVANTAGES AND DISADVANTAGES 2-9

Section 1V.~-SAFETY CONSIDERATIONS 2-15

ETE @ KMD

‘ 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

a most important chapter in this manual. For that reason, plans and operation

fa staffs from the corps to the brigade and the Engineer staff officer at those

| levels must know what is presented here. ,

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 decide which system(s) to use.

9 The following sections discuss factors which must be considered in the+
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‘Section I—~ADM SYSTEMS AND UNITSRiv

ADM SYSTEMS _

FIELDED SYSTEMS

The medium atomic demolition munition
(MADM) and the special atomic demolition’
munition (SADM) are the two ADM systems
currently in stockpiles. The MADM is ‘a

'medium-yield ADM fired by a timer mech-
anism and portable by personnel. The SADM
is a low-yield ADM also fired by a timer
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
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team isa six-person team technically trained.
to assemble, emplace, and detonate the

munition. ADM are hand-placed at the target

_ site.

CHARACTERISTICS

In order to plan for the tactical employment uO -

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 considerations, critical .

‘data pertinent to actual stockpiled ADM are

SADM BEING BACKPACKED

EMPLOYMENT CONSIDERATIONS 2-3
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not presented 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 of the hypothetical family. The size and
weight of either system permit air or ground

transportation directly to the target.

Subsurface capability. ADM have both an

underground and underwater capability. For
an underground burst, the hypothetical back-

fill limitation is 10 meters. However, ADM

may be placed much more deeply in a partially

filled hole if the backfill limitation is not

exceeded. For underwater placement, hypo-

thetical depth limitation is also 10 meters.

Special adaption cases areavailable to permit

deeper emplacement both underground and

underwater.

Greater destruction is achieved from the de-

fonation if the ADM is placed inside the

target structure, such as in a demolition

‘ chamber or an access tunnel. Underground

emplacement also maximizes the cratering

effect. From the cratering tables in appendix

C, you will notice that a depth of burst of even

1 to 3 meters results in a crater nearly twice as

large as a crater from the same yield deto- _

nated on the surface.

When surface emplacement 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-
structive results. Tamping also absorbs some

-of the electromagnetic pulse (EMP) generated
from the detonation and protects the system

against smal] arms and artillery fire.

Tamping material must be relatively free of
‘large rocks that could damage the munition.

Thereis no limit to the depth an ADM may be

buried in a chamber if the hole or shaft is left

open or if the amount of water or fill covering .

the munition does not exceed 10 meters for

hypothetical depths. (See FM 101-81-2(SRD)

for classified data.) If planners leave the hole

- HYPOTHETICAL ADM FAMILY

Minimum diameter of - Transportation
Yield Canister length emplacement hole weight

" kilotons feet “meters inches meters pounds __ kilograms o

0.01. 3 0.91 15 0.38 100 45

0.05 3 ‘0.91 15 0.38 100 45

0.10 3 0.91 15 0.38 100 45

0.50 5 1.52 30 0.76 500 227

1.00 5 1.52 30 0.76 500 227

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
’ than those listed in the crater dimensions

tables. Water is the preferred tamping mate-
rial. Backfilling with water provides for ease

of removal) if the mission is changed.

LIMITATIONS OF ADM SYSTEMS

Except in special clandestine missions, ADM
are used to destroy targets near’ friendly
forces. When friendly forces have lost control
of the target structure, enemy access can no
longer be prevented. High assurance of a
successful mission may be lost unless the
munition is well concealed. When planning

to use an 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.

\ .
5

During laboratory tests, some timer firing
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 at

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 = 30.5W!/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 mission--emplacing and detonating

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 four or five
members range in grade from private first

class (E38) to sergeant (E5).

The ADM team’s organic transportation is a

cargo truck with trailer.

ADM team’s communication equipment is

usually a backpack FM radio. Some squads

may also be equipped with a backpack AM
radio. Specific capabilities should be tailored

to the mission.

ADM teams are organized into ADM pla-
toons, and ADM platoons may be organized

into ADM companies. The size of an ADM

unit is determined by the mission and

ADM PLATOONS IN DIRECT SUPPORT OF DIVISIONS

XXX —
*

ADM

oes

PTT

ADM

33

XXX

Field Storage Location

X
X
 
—
—
—
J e@é@e

rT

ADM a, ,

Field Storage Location

‘XX Threat

rT)

ADM

_ Held Storage Location
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the concept of operation of the supported
unit. The usual relationship is either one.
ADM platoon per US division or one ADM

company per US corps.

DEPLOYMENT

‘PLATOONS IN DIRECT SUPPORT OF DIVI-
SIONS

When ADM platoons are organized as a corps

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 sections

FM 5-106 EMPLOYMENT OF ADM

to provide technical advice 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 to retain maximum flexibility within

the corps. However, when the commitmentis,
made to provide firing teams to a 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

tm
ADM

Field Storage Location

XXX

x
x

Field Storage Location

4 Threat

_ Field Storage LocationX
X

EMPLOYMENT CONSIDERATIONS 2-7
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PRIMARY EFFECTS

In ADM targeting (the target 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.

ADM PRIMARY. EFFECTS

Air Blast

2-8 EMPLOYMENT CONSIDERATIONS



FM 5-106 EMPLOYMENT OF ADM © |

f

SECONDARY EFFECTS

' Additional effects of ADM detonations are—

Rock throw (missiling).

‘elnitial radiation.

Residual radiation.

Base surge.

wv

®Tree blowdown and fires.

eElectromagnetic pulse (EMP).

NEED FOR JUDGMENT

Many ‘factors must be taken ‘into account

before use of ADM can be justified. Considera-

tion of both advantages and disadvantages

must precede a meaningful decision. In

addition, the advantages of using ADM ina

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

justified if conventional demolitions can be |

used as quickly and effectively.

- ADVANTAGES

NO DELIVERY ERROR

Like all other demolitions, ADM are

emplaced in a predetermined position. This is

the most important employment considera-

S
i
e

eKlectromagnetic radiation (EMR).

eGround shock.

These effects may enhance obstacle effective-
ness. Except in cases of deep underground

‘bursts, residual radiation in the target area is

sufficiently high to preclude 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. °

tion—the one which 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 error into

consideration.To achieve the same degree of

‘damage requires much larger yields than would

be required using ADM.

For example, consider the destruction of a
six-lane interstate-type highway by means of _

-acrater. This kind of highway has a roadway

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 at least a 50 kiloton (KT) nuclear missile

EMPLOYMENT CONSIDERATIONS 2-9 -
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|

or artillery weapon. This' size, required to

overcome delivery error, would produce a

crater much larger than 30 meters and would

' significantly increase fallout and collateral

damage. On the other hand, a surface detona-

tion of a1 KT ADM in the median strip of the

roadway would reliably producea 30-meter

crater. Thus, by using ADM, we have reduced

the required yield by at least a factor of 50

and have also controlled the degree of destruc-

tion, fallout, and damage.

UNDERGROUND CAPABILITY

Since ADM have no delivery error, they can

be emplaced in any location above or below

the ground, under water, or inside a structure.

This capability is extremely significant for

maximum utilization of nuclear energy.

Therefore, ADM yields required to accomplish

a cratering mission are further reduced when

employed underground instead of on the.
surface. Thus, in the preceding example, the

30-meter crater produced by a surface detona-

tion of a 1 KT ADM can be produced by

ADVANTAGE OF ADM DELIVERY ACCURACY

i

|

; KT Missile

. a

- or Artillery ' gta
. (

Nay y ott Mit et THIEN
‘iy nae ut ,

‘ e
f Radius of gh wet

Crater %,.4,duir Wy Lt
- oN i .

{ ee

Wa i & a ' , { ty all
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subsurface detonation 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

more than 1,000 compared to the other nuclear

system described. ;

CONTROL 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

in two ways, First, the use of extremely small

yields for target destruction 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 figure on page 2-5. -

CONTROL OF ADM EFFECTS
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e
d

Note in the graph on page 2-11 that while air

blast, nuclear radiation, and thermal radia-

tion are greatly reduced with increased depth

of burst, the primary effect of crateringis

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.

AGCURATE TARGET ACQUISITION

AND PREPLANNING

ADM are intended for employment against

materiel-type targets. Therefore, most

targets are stationary or permanent, such as

‘tunnels, 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

contro] nuclear effects results in a versatile

range ofoptions. The existence of preplanned

a

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 flexibility to the

planning and use of ADM.

ACCOMPLISHMENT OF MISSIONS BEYOND

THE CAPABILITY OF HIGH EXPLOSIVES —

ADM are used in situations where the —

achievement of comparable damage with

high explosives is prohibited by time, man-

power, and material requirements. A compari-

son of ADM with high explosives is shown in

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

0.5 cubic meters

2 persons

0.5 man-hour .

ADM TNT

Yield 0.01 KT 20,000 pounds

Weight 100 pounds 25,000 pounds

Volume 15 cubic meters

4 5-ton dump trucks

440 man-hours

2-12 EMPLOYMENT CONSIDERATIONS
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REDUCTIONOF UNDESIRABLE EFFECTS BY DEPTH OF BURST

Depth of Burst 6 Meters

0.05 KT

Ra

_ 400 300 200 100 “GZ 100 200 300 . 400

Depth of Burst 5 Meters

0.05 KT
eda:

400 300 200 100 . 100 200 300 . 400

Depth of Burst 15 Meters

0.05 KT

soll
400 300 200 100 200 300 400

. . GZ
Distances are in meters.

. Nuclear ; Thermal

Radiation Radiation Blast 2
3
8
,

. Missiling
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USE ON THE MOBILE BATTLEFIELD

Analysis 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

as the battle progresses.

DISADVANTAGES

EMPLACEMENT REQUIREMENT

To contro! ADM effects through underground

“emplacement, it is often necessary to prepare

the emplacement site before use. Necessary

construction of an emplacement hole or demo-

litton chamber can involve 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

em place 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

yields than subsurface detonations.

SECURITY

Security of the munition during tactical

storage, transportation, and emplacement

and continuing 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 provided

by secrecy and surprise.

RESIDUAL RADIATION

Residual radiation is comprised of induced

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.

ADVANTAGES AND DISADVANTAGES OF ADM EMPLOYMENT

ADVANTAGES|

1—No delivery error; results in Jower ’
yield than other nuclear systems

3—Flexible delivery means

4-—~Provides capability beyond that of
conventional explosives

}

2—Surface-subsurface control of effects

‘DISADVANTAGES

1 —Site preparation

2—Security during delivery

3—Residual radiation

VTA gp {PE OVA reer cen icinen arianic
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Section IV—SAFETY CONSIDERATIONS

HAZARDS TO TROOPS AND CIVILIANS
Employment of ADM at specific 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 undesirable injuries to the civilian

population produced by the effects offriendly

‘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 radiationis an important consideration.

Adequate protective shieldingis difficult to

acquire. Moreover, it is reasonable to assume

that personnel in the combat zone may receive

repeated radiation 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 centigrays (cGy). One centigray

is equal to one rad.

RADIATION HAZARD

The radiation hazard from a surface or

underground nuclear detonation consists of
_ initial and residual radiation. Base surge and

radiationin ADM craters are of particular

concern and are separately discussed.

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 casualties among personnel pro-
tected from blast and thermal effects, and it

is of considerable significance in assessing

the radiation hazard. By subsurface emplace-

ment of ADM, initial radiation is sharply

reduced as the result of the absorption of

radiation by the surrounding ground. See

figure on page 2-13,

Residual radiation. In addition to initial

radiation, a nuclear burst produces radio-

active particles that may be a lingering
radiation hazard ofoperational significance.

Nuclear radiation that is emitted 1 minute or

more after burst time is called residual

radiation. Residual radiation is present in

and near a radioactive cloud and in the

nuclear crater and lip. The hazards on the

ground are caused by— ’

*Neutron-induced radiation from radio-

active materials produced within a

relatively small circular area around

ground zero.

Fallout which is usually found in a large,
elongated area stretching downwind from

ground zero.

eFallback which is ejected material that

falls back into the crater.

Base surge. 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.

Radiation in ADM craters. Estimates of
nucléar radiation levels in ADM craters and

lip areas are provided in appendix C. These
estimates are provided for.troop safety

purposes so commanders can estimate when

EMPLOYMENT CONSIDERATIONS 2-15 |
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itis safe to cross over or work in or near
nuclear craters.

TOTAL 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.

eof

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 units.) Military personnel

- operating in a nuclear environment may

expect radiation 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;

Total past Commander's risk guidance
Radiation Exposure cumulative , in meters

State (RES) dose (cGy) Negligible Moderate Emergency

RES-O Oo. . Neg Mod Emer ~
; RES-1 >0,<570 Neg+100 Neg Mod

RES-2 . >70, <150 Neg+200 Neg+100 Neg
RES-3 > 1507 Neg+300 Neg+ 200 - Neg + 100

Notes:

radiation.

exposed personnel.

radiation injury.

becomes more serious.

in the commander's risk guidance.

1. Radiation exposure state is based on previous exposure to

2. Reclassification of units from one radiation exposure state to a

less serious one is done by the commander upon advice of the .

surgeon after ample observation of actual state of health of the

3. All exposures to radiation are considered to be total body and

simply additive. No allowance is made for body recovery from

4. Risk levels are graduated within 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
_ troop safety table (table C-11) with distance adjustments noted __, '
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total past cumulative dose) to troop safety for

future operations. The table assumes no bod

_recovery from radiation injury. .

MILITARY SIGNIFICANCE OF THE INITIAL

NUCLEAR RADIATION EXPOSURE HAZARD

Variation in intensity. A knowledge of the

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

FM 5-106 EMPLOYMENT OF ADM

wiebé frrncluetoav rho, Sentero.

effect within 4 weeks (see table below). A ‘

nuisance effect is an injury which may cause

a significant decrease in a soldier’s per-

formance but which will not result in a

casualty. Risk criteria are determined by the

effect which governs (extends farthest from
ground zero). ,

eAt a negligible risk distance, troops are

ALS ycompletely safe with the possible exception

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 significant advan-

tages are to be gained.

eAt a moderate risk 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 a significant radiation

-exposure history but has not yet shown

Degree of risk

DEGREE OF RISK DEFINITIONS

Incidence of

Casualties] Nuisance effect

Negligible

Moderate

Emergency

1% | 2.5%

2.5% | 5%

5% no limit
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symptoms of radiation sickness; or a
planned single dose is sufficiently 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
to operate at essentially full efficiency

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, casualties should

never be extensive enough to neutralize a

unit. An emergency risk from exposure to

nuclear radiation 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

sufficiently high that exposure of up to two

or three repetitions, alone or in 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 extremely 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,

an individual who is well protected can safely

be much closer to ground zero than one in the

4

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

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.

¢Unwarned, 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).

® Warned, exposed persons 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.

e 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

condition may occur 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 out if

8
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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:

For units with no past cumulative radiation

dose (identified in the table on page 2-16 as

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

for the appropriate risk and degree of

vulnerability. '

eFor units with a past cumulative dose up to

70 cGy (RES-1 units), any further radiation

ex posure must be considered a moderate or

an emergency risk. There can be no negli-

gible risk for personnel in this category.

©For units with a past cumulative dose from

Adjust troop safety 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

ex posure to nuclear radiation is an emer-

gency risk, the effects to this unit would

include some sickness, but rarely incapaci- ~

tation.

¢For units with a past cumulative dose of

-more than 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

The distribution and intensity of gamma
radiation resulting from radioactive fallout

depend primarily on the following factors:

The kinds and quantities of radioactive

materials produced by the explosion.

eThe fraction of the radioactive materials
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produced that escapes to the atmosphere.

eThe dimensions of the main cloud.

eThe wind speed and direction up to maxi-

mum cloud height.

*The dimensions of the base surge cloud.

The base surge cloud radius is significant

in troop safety because there can be a very

high radiation dose rate within its confines. -

For an underwater burst, the base surge is

transient, and its contribution to residual

“radiation is minor. -
Ss

FALLOUT PREDICTION PROCEDURES

Numerous fallout prediction procedures have

been developed. The procedures presented in

chapters 38 and 4 of FM 3-22 are recommended
for use by small units in tactical situations.

The procedures in chapter 3 of FM 3-22 are for

_ simplified fallout predictions. These simpli- -

fied methods enable small units to estimate

immediately the location of a potential fallout

hazard, thereby allowing: greater unit self-

sufficiency.

The procedures in chapter 4 of FM 3-22 are for

atomic demolition munitions fallout predic-

tions. These procedures, designed 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

downwind distances of Zones I and II for

ZONE | AND ZONE Il DOWNWIND DISTANCES (IN KILOMETERS)

DOB=0 -DOB-15W0-3m DOB-35W03m
Yield (KT) Surface Burst Shallow Burial Optimum Burial

Zone | Zone Il Zone | Zone II Zone | Zone Ii

‘ 0.01 <0.2 <04 <0.2 <0.3 <0.1 <0.2

0.05 0.3 0.6 . 0.31 0.61 0.2 0.41
0.1 | 0.63 1.26 0.66 1.8 0.44 0.88

0.5 25 . 5.0 2.6 - 5.3 1.75 3.5

1.0 3.6. 7.2 3.8 7.6 2.5 5.0

5.0 9.5 19.0 © 10.0 . 20.0 6.5 13.1

NOTE: : ”

An effective wind speed of 15 kilometers per hour is assumed. Downwind distances are based

on fallout prediction using FM 3-22. The 0.01 KT downwind distances are conservative

approximates.

ZONE!: Azone within which are areas where exposed, unprotected personnel may receive

doses greater than 1 50 cGyin relatively short periods of time (less than 4 hours after arrival of
fallout).

ZONE Ii: A zone within which the total dosé 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 within the first 24 hours

after the actual arrival of fallout.
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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 decreasefor 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 important

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 prediction of blast casualties to
soldiers in the open.

SECONDARY EFFECTS

Secondary effects of blast also produce
casualties.

The blast wave converts flying debris, 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.

Buildingsor fortifications may collapse on

personnel. .

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):

Degree - Blast
of Risk . Overpressure (psi)

Negligible 4.0

Moderate | 7.5 ~

Emergency 10.0 '

The above blast criteria, however, do not

preclude all blast injuries to protected per-

sonnel. Personnel in tanks subjected to 10 psi

overpressurewill 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 (negligible risk) does not cause sufficient

damageto either tanks or foxholes to produce

either direct, or indirect casualties. oo

Damage criteria for structures and field

fortifications of tactical significance are

given in appendix C.

When preclusion of damage to nearby struc-

tures is desirable, potential blast damage

must be evaluated. Normally, 1 psi over-

pressure is the criterion for preclusion of light

damage due to blast.

Close-in. blast overpressures resulting 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

EMPLOYMENT CONSIDERATIONS 2-21
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depth of burst and surface rangé for yields in

a dry soil medium. In a rock mediun, blast is

reduced much more. In a rock medium at

depths greater than 50 W923 feet (15 W283

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

A hazard that accompanies the blast effect in

_ 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.
€

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 quantitatively estimate the thermal

radiation intensities at varying distances

from subsurface bursts. Below scaled depths

of approximately 5 W°3 meters (W is yieldin
KT), the radius of the base surge cloud’ 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—

*For scaled depths of burst of5 W0-3 meters
- or deeper, there is no militarily significant

thermal radiation at distances beyond the
base surge cloud.

®For scaled depths of burst of50 W°-3 meters
-or deeper, the fireball is contained under-

ground, and there are no thermal radiation

effects to consider.

THERMAL RADIATION GROUND SHOCK

Thermal radiation results from 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 rapidly as

the fireball expands and its energy release

lessens.

If the fireball from subsurface burst does not

penetrate the ground surface, practically all

the thermal radiation is used in the vapori- —

zation and melting 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 figure

on page 2-13.

Cratering with ADM transmits energy into

the ground as well as into the air. Most of the
energy transmittedisin 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 cratering effects dominate.’

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 damage that seriously impairs the

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

fore, is the limit beyond which no militarily
significant ground shock damage to under-
ground structures occurs.



FM 5-106 EMPLOYMENT OF ADM

SURFACE STRUCTURES OS .

Evaluation of ground shock damage to sur- buildings so that use of these criteria precludes
face structures includes a range of structures damage to 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 residential-type

FALLOUT PREDICTION WORKSHEET FOR ADM

(Figure numbers refer to FM 3-22)

a. Time of Burst (Date-Time Group) ———.—_____—. DELTA DDutt

(Local or Zulu}

b. GZ Coordinates ; ————__—.——_— FOXTROT yzzzzzz

c. Yield ————_-__ KT

ro
~* d. Depth of Burst —_—_______. meters

e. Effective Downwind Direction __._____. degrees '

f. Wind Speed . ee 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 (OWD) of Zone |
(Enter fig 31 with f and c)

i. Downwind Distance of Zone I! we

(2 x Line h)

For subsurface bursts, complete Lines j—n.

1 .

} For surface bursts, continue at Line o.

_j. Scaled Depth Factor

(Enter fig 21 with c}

k. Scaled Depth. x= —_——____._.__._ meters

(Line d x Line j)

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)

(Enter fig 22 with k)

m. Adjusted DWD Zone | __—___. x __-___-. =

(Line'h x Line }} ‘

n. Adjusted DWD Zone It

(Line i x Line f)

i. 0. Azimuth of Left Radial! Line

p. Azimuth of Right Radial Line

q. Time of Arrival of Fallout at End of Zone It

(Zone Il downwind distance divided by

effective wind speed times 60 min)

r. Complete the fallout prediction:

‘ , 2. Draw.two arcs between the radial tines, using GZ as center, with radii equal to the downwind distances
from Lines m and n.

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

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

NOTE:

ground zero (GZ). See chapter 6.

. Zonet

Zone It

(km, nearest tenth)

(km, nearest tenth)

(mils or degrees)

(mils or degrees)

minutes

1. Draw left and right radial lines from ground zero (Line b) using angles from Lines 0 and p.

\

4. Draw tangents to the GZ circle and the points of intersection of the two radial lines with the Zone | arc.
7

To portray combined effects for troop safety, draw a minimum safe distance (MSD) circle around



horough peacetime planning is required to provide the tactical

commander flexibility in ADM employment. ADM have application asa

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

orders, the commander analyzes the mission and develops a concept of the

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

an ADM plan to support the commander’s concept. Thorough peacetime

planning 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 during a specified time period. When the releaseis

granted, the corps commander has the authority to execute the released

number of ADM at any ADML in the option area. The yield ofthe ADM

used must match the previously planned yield specified for the target.

Normally the nuclear release authorization specifies a time limitation on

executionto 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
“ yO 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 |

roleis interdiction—disruption of enemy forces

by destroying major highway and rail

bridges in enemy territory and disrupting the

enemy’s main supply routes.

_ ADM employment teams can travel 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 position iin the following discussion
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 desire to divert enemy

forces to the bypass.

ADM IN THE OFFENSE

Bee
o

wee,

‘

Objective

Interdict !
-—"_ hs

. af ~ a

Protect ~~

the Flanks

3.9 ATYN4 PP anteies
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ADM IN OFFENSIVE OPERATIONS

Primary

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

Objective

Secondary

Axis

friendly units is necessary since the ADM effects will

extend there.

Targets 7, 8, 9, and 10 can provide economy-of-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
penetration. . ,

ADM PLANNING 3-3
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ADM ROLE IN THE DEFENSE

The ADM has utility in all kinds of tactical

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 operations.

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 re-

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

5

cratering large airfields. Low-yield ADM may

effectively deny the enemy use oflarge supply

depots, POL products and equipment, rail

centers, highways, and ports.

Although the ADM is usually used only as a

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 (EBA).

ADM IN THE DEFENSE

Provide
; Key Obstacle

} in Barrier

Deny Use *

of Facilities y

—, ——\
7

1

Block Dangerous

Avenues of Approach |

Counter Enemy’

Q-A Caa ae

_ Success with oN

“nit Barrier oN



Target 1 is designed to narrow an avenue of approach.
it will force the enemy to follow the path shown by
the dotted arrow. The enemy will be required to
narrow the formation and will be vulnerable while
moving through a kill zone to bypass the ADM crater.

Target 2 is designed to canalize. {t will completely
block the defile between the two hills and will force
the enemy to seek another route (probably near
target 1). ‘

Target 3 is a dam, Its 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 vehicfes for a considerable time.
Target 3 must be coordinated with adjacent units and

national authorities because its effects will be
widespread.

Targets 4 and 5 are bridges. They will not be detonated
until the covering force withdraws across the river.

ADM PLANNING 3-5
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t ‘

DELAY DETERMINED BY TACTICAL

SITUATION

REQUIRED DELAY

Targets are attacked in different 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 obstacle.

in the given time, the enemy may beable -

to find or construct a bypass route in a

much shorter time.

OPTIONS OF DELAY

Many ADM targets can be attacked in a

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 vehicular access to a portion

of the battlefield, a long-term delay may be
appropriate.

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

t

that a vehicle-launch bridge or medium-
length fixed tactical bridge cannot breach it.

An ADM-produced crateris difficult to breach
with tactical bridging because it has a very
‘loose and contaminated lip. Its volumeis so
large that filling itis a lengthy 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 landslides 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 superhighwayis blocked, pos-
- sible bypasses become kill zones. A carefully
sited ADM obstacle alongan 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
detonation. The dotted lines indicate the profile after

the detonation.

The figure below shows a switchback that

could be effectively blocked with an ADM.

There are several choicesfor emplacement

points: upper roadway, curve, lower roadway,

rock outcrop, or the mountainside. Emplace-

ment on the road will block the road with a

crater causing a Category B delay. Emplace-

ment in the rock outcrop or mountainside will

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

will be extremely vulnerable to artillery or

tactical air strikes.

POTENTIAL ADM CRATER OR LANDSLIDE SITES

Ps

ADM PLANNING 3-7
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foe : BRIDGES .

The figure below shows a road that runs Bridges may be attacked in three ways to
along one side of a narrow, steep valley. produce three different lengths of delay:

| Cratering the roadway produces two kill

zones: one where enemy vehicles will stop on

the road and one in the open field where the

mm remotely delivered scatterable mines are

shown. ,

e The approach road network may be blocked
to produce a short-term delay (Category

A). .,

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

e
e

 a

HIGHWAY CRATER CAUSING ENEMY DELAY

Limit of Tree c

BlowdownVN

OQ

Cen

—{- indicates an artillery concentration >—-+HE>> indicates a TOW anti-tank weapon

e x indicates remotely delivered NS > indicates a DRAGON anti-tank weapon

scatterable mines “

NOTE: If the open field is marshy, the operation is more effective,
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spans can be destroyed to preduce an
intermediate delay (Category B).

e The large center spans or the entire 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

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.

DELAY OPTIONS FOR DESTRUCTION OF BRIDGES (1)

wel, gatyaTM at pene

2 weet tlie,

te eee, ~ ke toe .

Scemecimeen eee ~ om,
—— te

. perenne nO, im th HE Sin, i ecg

:

Yves 4
+1 MNO hag, as
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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 years to

repair (Category C).

The bridge in the figure at right can be

attacked to create a Category A, B, or C

DELAY OPTIONS FOR DESTRUCTION OF BRIDGES (2)

3-10 ADM PLANNING
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obstacle. Short-term delay can be achieved

by creating a landslide at the bridge approach

(point A); intermediate-delay by cratering the

approach roadway (point B); and long-term

delay by destroying several bridge spans

(point C).

Because bridges destroyed by ADM usually

do not need to be supplemented with conven-

- tional obstacles, detonation may be reserved

until the tactical situation requires it. If the

situation never requires the obstacle, the

ADM is quite easy to recover.

7

DELAY OPTIONS FOR DESTRUCTION OF BRIDGES (3)

ADM PLANNING 3-11
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DELAY OPTIONS FOR DESTRUCTION OF TUNNELS

_ TUNNELS

Tunnels may be attacked in four ways. See

figure above.

eA munition can be placed on the approach

a Category A or a Category B delay. The

- approach road may be blocked to producea

‘ 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.

The 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-

, mediate delay. ,

eThe underground portion of a tunnel may

be damaged or destroyed (positions C).

clean-up crews removing rubble from the

tunnel and would produce intermediate

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.

The underwater portion of atunnel may be

3-12 ADM PLANNING

road network (positions A) to create either _

Moderate damage could be repaired by.

-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 delays.

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

drains away, the area is swampy. An example

of the downstream result of destroying adam

is: In May 19438, 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 ofrailroad and highway, and several

thousand buildings. All permanent bridges

within 50 kilometers downstream of the dam

were washed away.
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Upstream. The reservoir behind the dam or -
the canal behind the lock drains and becomes

a swamp or mud flat that ‘is difficult to

traverse.

Major roads often pass actoss 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,

there are only five points 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, Destruction of the dam (position |

C or a position within the dam) would cutthis

road.

Alternatives to destroying the dam areshown

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.

COMPLEX DAM TARGET | Od,

ADM PLANNING 3-173
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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 point is 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

approaching from the near shore.

This complex could be damaged 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 exposed-tecations.

COMPLEX BRIDGE-TUNNEL TARGET

ATIAS PEAS RIE
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There are four military targets in the figure
below: the two bridges, the tunnel, and the

road around the mountain.

An ADM emplaced at point A to cause 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.

EM 5-106 EMPLOYMENT OF ADM ©

COMPLEX BRIDGE-TUNNEL-ROAD TARGET

pe gM tehartisMo te

se
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NEED FOR COORDINATION

Command responsibilities and staff actions

in the planning 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 execution of

the ADM mission operations order.

TASKS AND RESPONSIBILITIES FOR

_ADM PLANNING

Tasks and responsibilities for ADM planning

are outlined 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 prin-

cipal staff and Engineer, civil affairs, air

liaison, fire support, nuclear, biological,

chemical (NBC), and combat electronics

_ warfare intelligence elements. Additional

guidance on operations involving tactical

‘ nuclear systems isin 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 RESPONSIBILITIES FOR ADM PLANNING AND EXECUTION
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PLANNING

Develop Concept of Operation

Target Selection

Target Reconnaissance

Target Analysis

Target Folder Preparation

‘ADML Listing Preparation

Group Employment Plan (GEP)

Preparation

ADML Listing and GEP Approval

Advise Corps/Div. Cdr. on ADM

Incorporate ADM on OPLAN

Request ADM Release : oe

Prepare ADM OPORD

n

COMMAND AND CONTROL—FINAL PLANNING . , 5
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 Ground Convoy"

Secure Field Storage Unit*

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 available to Executing Commander. 
.
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) TASKS AND RESPONSIBILITIES FOR ADM PLANNING AND EXECUTION (continued)
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Conduct Traffic Control

Provide Air Transport of ADM

Prepare Emplacement/Firing Sites

Provide ADM Mission Officer“

« -Provide ADM Target Team Leaders*

1 Provide ADM Security Force(s)

Evacuation of Civilians . ,

Prefire Checks and Preparations

EMPLOYMENT

Conduct Mission |AW ADM OPORD

Coordinate Mission Execution

Command Mission Task Force

Secure Ground Convoy FSL to .
Target”

i A

oo ! Secure Emplacement Site*

Provide Area Security

Install Field Wire Command Link*

Conduct Traffic Control

Transport ADM Firing Team with . ; ,
Munition

Provide Engineer Support

Provide Communication Support . . ‘

Perform Emergency Nuclear
Weapons Support

Emplace, Assemble, Detonate
Munition !AW OPORD

Conduct Emergency Destruction

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 available 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.

manders must consider the requirements of

all their general and special staff. As much of ePreclusion of damage. Collateral damage’
their guidance as possible should be standing constraints.

operating procedures (SOP). As a minimum,

the commander’s guidance should address— eTarget priorities.

eResults desired from the employment of Security of ADM systems.

ADM such as stop a penetration, delay for , .
four days, divert penetration, protect eNuclear accident or incident control.

flanks, interdict or destroy fixed targets, ;

and so forth. ’ _@Command and control of ADM missions.

eDesired degree of target destruction, fox . Communications for ADM operations.
example, severe or moderate.

C3 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 :
cee en GG we

Civil affairs

Target acquisition. . - Host nation support

Target priorities ;

‘Essential elements of information (EE!) / ... ~ Chemical Officer. --—

“at SO NBC reports no

- Decontamination

Risk and vulnerability criteria NBC defense

Collateral damage criteria

\ Command and control of nuclear missions cows ote mm ENEROER me me
y Preclusion of damage criteria

Target priorities ADM employment

Psychological operations Engineer work priorities

Allocation and. assignment of special ; ;
ammunition Fire Support

Mission-oriented protective posture owen en Coordinator —-~ - = --—
(MOPP) : oO

Allocation and assignment of special

weapons _

’ Target priorities

ADM PLANNING: 3-19
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Section HI—PLANNING AD AdISSHONE

_ STEPS IN PLANNING

Planning for ADM missions requires: the

following steps:

1. Analyzing the mission, concept of opera-

tions, 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.
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.

Examples of mission statements are—

“The destruction of the bridge at

HB487380 must delay the enemy forces

for 5 days.”

“The road crater at HB94107295 must

cause the attacking enemy forces to

change direction to follow Highway

202.”

“The road crater at HL10248130 will
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

influence the type of information required

during the target and mission area recon-

naissance and the quantity and yield of ADM

needed to do the job. It may very well influence

the releasing commander’s decision to ap-

prove or disapprove the target.

RECONNAISSANCE

RESPONSIBILITIES

The combat Engineer baitalion is responsible

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

responsibility 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
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‘ reconnaissance party should coordinate its

actions with the target analyst.

INITIATION

Once the tentative targets are selected and
mission statements written, the Engineer
staff officer requests the Engineer 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

selectingthe minimum yield to do the job.

The reconnaissance must be done by aground

party because of the large amount of infor-
mation required.

MISSION AREA RECONNAISSANCE

Because the ADMisa nuclear demolition,the

planner must consider hazardousas well as

desired effects. As a result, 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

Complete instructions for conducting 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 limit undesirable

effects.

RESPONSIBILITIES

The analysis of ADM reconnaissance data

and selection of munition and placement

position are the responsibility of the target

analyst. Any staff officer position authorized

to be qualified with Additional Skil] 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 technical assistance.

DATA FOR ADM TARGET ANALYSIS

Tables in appendix'C of this manual and in

FM 101-31-3 present technical data for the |

hypothetical 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 included.

The troop safety tables (appendix C) simul-

‘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 casualties.

The damage tables (appendix C) show the

extent of effects based on surface and/or

subsurface ADM bursts. For each ADM,

damage dimensions to various target types

are shown.

The contingent effects tables consider the

distance to which tree blowdown, hazard to

aircraft in flight, fire areas, and collateral

damage extend.

The tables in FM 101-31-2 (SRD) have been
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é

‘computed for ADM in the United States
stockpile, whereas those in appendix C have
been computed for the hypothetical family of

ADM. The formats, however, are similar.
One who understands how to use the unclassi-

fied tables can readily make the transition to

the classified tables. \
N

)- - PROCEDURES

Chapter 6, appendix D, and FM 101-31-2

(SRD) present specific technical procedures

for target analysis.

OBTAINING TARGET APPROVAL

The corps commander must approve all ADM

targets. Since military operations are con-
Co ducted within political and military con-

straints, the corps commander considers
The corps commander constraints such as geographical or political

must approve all boundaries, yield limitations, minimization

ADM targets. of fallout, collateral damage limitations,

preclusion of damage, and restrictions on.

attacking specific kinds of targets. Thorough

prehostility planning can result in prewar

approval of most if not all potential ADM
a) targets. Normally thecorps commander must

; submit target data to the echelon above corps

(EAC) which coordinates with political

authorities and obtains their approval to add

specific targets to the approved ADM location

listing.

ATOMIC DEMOLITION MUNITIONS

LOCATION (ADML) LISTING

ADM target location. The corps maintains

an ADML listing which is a compilation of

all approved ADM targets within the corps.

Divisions and brigades maintainthe portions
ofthe corps ADML listing 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

ae
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ADML listing may also include pertinent

effects data and a purpose statement for each
target.

TARGET APPROVAL

The division and corps rear 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

ap proves 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

ADM request procedures.

The corp commander

approves or disapproves

all targets.

SAMPLE ADML (ATOMIC DEMOLITION MUNITION LOCATION) LISTING

Target No. Location Description Munition

A27 HB 487380 HWY Bridge 0.10 KT

BOO HB 10248130 Crater HWY 95 0.5 KT @
, 10m DOB

or

1.0 KT

surface

Bi0 HC 94107295 Crater HWY 10 5 KT

B12 HC 74198920 Tunnel HWY 10 1.KT

C31 HC 250158 Earthen Dam 1KT

C39 “He 210080 Railroad Mar- 0.01 KT
shaling yard

Purpose

Delay enemy
force for

5 days.

~ Block possible
enemy counter-

attack.

Cause enemy to

change direction

of attack to

follow highway

202,

Block avenue of
approach for
10 days.

Flood the Hart

River vatiey to

delay the enemy -

for 2 weeks

Deny enemy use.

of- railroad

facilities,
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DEVELOPING GROUP

EMPLOYMENT PLANS

To 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

simplify nuclear release request and to control

an 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

ee 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. ~

GROUP EMPLOYMENT PLAN

Option Areas Based Upon Terrain Features
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uu. ~=..~”SsO RELEASEOF ADM FOR
EMPLOYMENT

Because nuclear weapons including ADM

represent combat power of tremendous mag-

nitude, the first use of nuclear weapons signi-

ficantly changes the nature of any conflict.

While the corps usually orients tactical

nuclear planning to 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 a conflict 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

Forward Edge of the , A |
pt . Battle Area A |
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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.

Release request is in a format specified by

for ADM release should contain the following:

Specific number of ADM requested.

{

|
|

| FORMAT FOR RELEASE REQUEST

|

eSpecific option area of planned employ-

ment.

|

Specific time frame for employment.

. 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

ADML listing may be executed, and the yield

| eJustification of the need to employ ADM.
i ‘ ,
ZZ

|

|

of the munition used must match the target

yield specified in the ADML listing.

PREPLANNED NUCLEAR WEAPONS PACKAGES ;

in the preceding paragraph, i.e., separately

from preplanned nuclear weapons (artillery ©

|
|

| ADM release is usually managed as described
.

|
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
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major commands (MACOMS). The request’

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

package. ADM employment plans must not

conflict with other planned nuclear strikes.

THE OPLAN

The-final stage in pre-employment planning

is the preparation of the operation plan

(OPLAN). ADM planning and employment

must be addressed in division and corps rear

OPLANs. This can be done by using a sepa-

rate ADM annex, 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 ADM OPERATIONS ORDER

The final stage in‘employment planning is

preparation of the ADM mission execution

order. This order must be preparedby 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 contents of the ADM operations

order are detailed in appendix D.



his chapter discusses the who and how of ADM employment. It defines

key personnel, their execution duties and responsibilities, and security

and 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

+) ~ Jeader, ADM firing team leader, ADM security force commander, and

‘ engineer support commander.
\
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i ET EADERS’

RELEASING COMMANDER

The releasing commander 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 to restraints 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.

Designates the executing headquarters for

ADM target execution. The releasing

commander’s headquarters or those of a

subordinate unit may become the executing
headquarters.

eInsures that the executing unit has re-

sources to support and execute the ADM

- mission.

eProvides 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-

munication to transmit the detonation

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

COMMAND AND CONTROL OF ADM MISSIONS

wk& Command

Releasing Commander

_—o
—_——

-_——_——
——ADM Platoon<=—

“2

wo

cad aeADM s Team
ADM Security Force Leader

[ Executing Commander

~~ Missionpes )

Te
~ ADM reels Team Leader(s)

eee Operational

Control

os — Technical

Advice

mm Hf Required:

Engineer, Communications,

and Transportation

Support Leaders

\
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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 fillingin some blanks, during

peacetime.

Appoints a mission 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 shouldbe appropriate for

control of the forces assigned. 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 officer could be designated

mission officer to execute severalADM

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

that the mission officer has the assets to

accomplish the mission.

ePrepares target folders and plans the use
of ADM for the assigned area of operations.

¢Warns friendly units and civilians near a

detonation. This’ responsibility includes
control of traffic and refugee flow, and, if

warranted, military and civilian evacua-

tion of danger areas.

Provides the releasing commander muni-

tion expenditure and tactical damage

reports. ,

Establishes primary and positive alternate
channels of communication to transmit

orders to fire the ADM or. to transmit

changes in mission to the ADM mission

officer.

eEstablishes and maintains procedures for
passage of emergency action messages

(EAM) and permissive action link (PAL) .

data to the ADM platoon and firing teams.

ADM MISSION OFFICER

The ADM mission officer is the executing

commander’s representative 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 officer

eDirects and controls the mission in accor-
dance with the executing commander’s

orders.

*Operationally: controls the mission task
force and the organization of the target

teams.

eInsures completion of the mission in accor-
dance with the executing commander’s

orders.

*Indicates command site forward location

and firing site(s) if these are not specified

in the operations order. This decision must

include consideration of the. technical

requirements specified by the ADM platoon

or firing team leaders.

*Insures familiarization with command re-

lationships and responsibilities for emer-

gency firing and emergency destruction.

CONDUCT OF ADM MISSIONS 4-3
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*Nominates and briefs the most suitable

available officer 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—
tive seniority and duties. The ADM mission

officer should inform the ADM firing team

) - leader(s) and leaders of other subordinate

mission elements of such appointments.

*Passes on orders regarding changes in

state of readiness and firing of ADM tothe

.. ADM target team leader(s) and ADM firing

team leader(s) immediately on receipt and

records such in the ADM OPORD in the

appropriate place. See appendix D.

_ Insures 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

on the tactical situation at the target site(s)

- and the state of readiness of the ADM in

accordance with the Orders, Reports, and

} Code Words appendix to the Operations .

Order. See appendix D.

Provides a tactical damage evaluation of

the ADM firing(s) to the executing com-

mander by the quickest means.

e Establishes positivesignal communication
links with the ADM target teams.

e Assumes the duties and responsibilities of

ADM target team leader and security force .

commander when assigned.

Y

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

Operates a field storage location (FSL) for
munitions if the platoon leader has appro-
priate security 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 accident and incident control.

eIs responsible to the custodian of nuclear

weapons, usually the commander of the

special ammunition supply point (SASP),
for maintaining custody of nuclear muni-
tions issued to and in the charge of the

platoon leaders. Custody is recorded on

DD Form 1150 whieh 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 officeror target team leader from

the SASP or FSL to execute a target. See

FM 100-50.

¢Decodes and authenticates nuclear control
orders and relays them to deployed ADM

firing teams when appropriate.

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.

els also responsible 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



FM 5-106 EMPLOYMENT OF ADM

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 officerornoncommissioned

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, ADM target

team leaders are appointed for each target.

See appendix D. The ADM target team leader

‘is responsible to the mission officer. The

ADM target team leader—

Operationally controls the ADM target

team (security, ADM firing team, and any

required transportation, engineer, or

communications support elements).

¢Becomes acquainted with the ADM opera-

tions order and executes the assigned tar-

get in accordance with that operations

order.

Knows command relationship and 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 appendix to the OPORD. See appen-

dix D.

Holds the target folder for the ADML.

eReports the result of the ADM firing to the

ADM mission officer by the quickest

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 destruction 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

are responsible to the ADM target leader or, if

absent, the ADM mission officer. The ADM

firing team leader—

eCarries out all necessary prefire checks

and orders.

eEmplaces the ADM and prepares firing
options.

eFires the ADM as specifiedin the ADM

OPORD.

Carries out any orders for changes in

states of readiness and firing received

from the ADM mission officer/ ADM target

leader.

Advises the target team leader/mission
officer on factors that affect the reliability

of the munition and technical requirements

for the emplacement and firing sites.

eCarries and maintains an equipment or-

ganizational maintenance allowance in

accordance with munition system techni-

cal manuals.
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ADM SECURITY FORCE COMMANDER ENGINEER SUPPORT COMMANDER

The ADM security force commander 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
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—

¢Is responsible for physical security of the
“ADM firing team and munition during
transportation and emplacement, and the

local protection of ADML(s) and firing
site(s) from enemy attack and sabotage.

*Is responsible for control of traffic and
refugees near the target to prevent in-

terference with operations.

The Engineer support commander is re-
sponsible to the ADM mission officer/ADM

target leader for providing any Engineer

support required. If necessary, an Engineer

support commander—

Prepares a demolition chamber.

eAssists the ADM team with tamping

during munition emplacement.

*Undertakes 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 required.

al

Section I]—-SUPPORT REQUIREMENTS

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

associated material. Tactical, commanders

must be preparedto augment these teams

with well-trained security forces to safeguard

pickup, delivery, emplacement, and target

execution.

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 mission—physical, local, and tac-

tical.

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 transporting the

munition in closed containers and erecting

camouflage nets 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 -

not evolve at locations 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

security 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

executing unit must make adequate provi-

sions to.counter an attack by enemy guerrillas

and infiltrators. .

PASSIVE SECURITY MEASURES —

Passive measures such as cover, concealment,

FM 5-106 EMPLOYMENT OF ADM

\

camouflage, decoy emplacements, and communi-

cations security contribute to the security 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-

tion is 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 maintaining security after evacua-

tion.

ADM DENIAL

OBJECTIVE OF DENIAL

The objective of denial of ADM is to prevent

enemy possession of munition design features

and nuclear materials.

MEANS OF DENIAL

The primary means of ADM denial 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 denialis physical removal from the area of

the threat; that is, local repositioning or

evacuation.

Emergency destruction. Under emergency

conditions where ADM relocation or mission

’ execution is not practical, destructive denial

is necessary. Emergency destruction methods

COPMPCCLT Ar Emras accimnate 4.7
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Emergency destruction. Under emergency
conditions where ADM relocation or mission
execution is not practical, destructive denial

is necessary. 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 means is 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
design information and acquisition of active
material.

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

should cover all details necessary for the’
\
' individual who executes them, including—

eOrigin of the decision to carry out

emergency denial. The commander may

delegate authority to execute munition

relocation or emergency destruction.

eStep-by-step procedures including differ-

ences in procedures as may be required in

movement or emplacement at a storage

site.

eInstructions for the location of necessary

emergency destruction equipment to be

readily accessible under all circumstances

of storage, movement, position of readi-

ness, and firing configuration.
:

eInstructions for the disposition of classified

documents such as technical manuals,

operations orders, and unit ADM SOP.

SAFETY

SAFETY RULES

Safety is a continuing function 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 operational

requirements.

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 assist in rescue, recovery, and:

damage assessment. Explosive ordnance

disposal (EOD) units should be called upon to

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

requirements are covered in the organiza-
tional maintenance manual for each muni-

tion, -

COMMUNICATIONS

Direct communications must be maintained

between the executing commanderand 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 procedures for ADM
employment are included as an appendix to
the ADM operations order. See appendix D.

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

ADM MISSION SCENARIO (1)

Xx Select Targets 7
The enemy is about to make a penetration

Division through the division’s initial defenses. The
Commander ‘ : division commander whose area is in option

area 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-

yx] mander tentatively selects targets B27, B09,

- __ and B10 for execution.
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ADM MISSION SCENARIO(2)

Jie y XX “a
i

*

Mission

Nae ; Officer,
aes

Division

_Commander

Issue OPORD and Prepare to Execute

The division commander tasks Ist 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 in

friendly-controlled territory). The mission

officer reports to division headquarters for

briefing. The signal 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

target BO9. The executing commander's staff

makes fina] preparation of the ADM

operations order. The order is then issued

and execution begins. The mission officer

directs that the target teams assemble at the

FSL. The ADM firing team for target B10, a

MAPM target, is directed to begin prefire

operations. Simultaneously, the: executing

commander and the ADM firing teams re-

ceive a nuclear contro) order releasing three

ADM for employment in option area B. The

firing teams also receive permissive action

link (PAL) unlock values.

A AN mmeyperne chee:
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ADM MISSION SCENARIO (3)

Security S<]

| B27
ue@ ow

Security ><]

ADM [rm]

ran : ,
foo, ae Mission

‘ Co : Officer

XX

J
r
 

.
A

 p
e
e

Division , +h
Commander : a

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 BO9 and B27. The

ADM target teams deploy from the FSL to

the emplacement sites and prepare the

targets for destruction. The mission officer

deploys to the command site.

a

CONRIIDEER oe aan ' 444
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ADM MISSION SCENARIO (5)

XxX

Security

i ) eee ADM im |
, Mm

A

FSLC © SecurityNal

J

ADM

1
oman

t
—
]

Security
t ; e

. f . | io ADM [7]
Officer

‘

a
e

XX

Division ; ah
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)

oe Yo, :

“ae XX wa

ee, Division + a
TM oN Commander am |~- 3 yy S a.

. Execute Targets

Security

ADM

Execute

BOS

” Prepare
to Fire Security

E
X

‘Executeos
Officer

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.

Targets B27 and B09 are executed.



Chapter 5

TARGET RECONNAISSANCE

Section I—RECONNAISSANCE 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 support engineer battalion reconnaissance teams with the ADM unit

| providing technical advice. Members of reconnaissance teams must have a

1; general knowledge of ADM effects and how these effects achieve target’

4 damage. Information collected by these teams is used by the mission

; planner in determining suitability of the target for nuclear destruction and

by the target analyst in determining munition yield, placement, and effects

data.
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Section I-RECONN APSSANCE PatCRP Reeed ye!

CONSIDERATIONS

The target reconnaissance team collects
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

‘ts 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 df

protection against nuclear effects are also

reconnoitered and the withdrawal time noted.

If emplacement holes or other emplacement
methods beyond the capabilities 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

The reconnaissance (recon) party is normally

constituted by the Engineer battalion that

5~2 TARGFT RECONNAISSANCE

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:

eParty chief to organize the party and

prepare the recon report. :

eSecurity personnel as needed by the
tactical situation.

® Vehicle driver(s) as required for transpor-
tation.

eRadio 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 measuring de-

vices.

*Optional representative(s) from the
proposed ADM mission task force security

team or for the proposed ADM mission

officer.

*Optional representative(s) from the

support ADM unit.

INFORMATION COLLECTION

PRIORITIES

Priorities for information collection are

shown in the figure at the right.
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RECONNAISSANCE PRIORITIES

S
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a
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N
e
t Target itself. \\

Routes into and out of the target
area.

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).

£

TARGET RECONNAISSANCE 5-3



FM 5-106 EMPLOYMENT OF ADM

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

COON PEG Belk teleeis«fy. VASSAL dick

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.

,; Pry Soil /

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 j€—-3 Om—>1
ObsTacte

5-4 TARGET RECOMNAISSANCE
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Bridges ~

State the type, classification, ;

dimensions of abutment, pier, and ‘

deck, and span lengths. Comment dlee k Sm wide
on potential bypass. 3m Thic 4 ,

OM 25>
SLAB BRIDGE
Later Depth 3.5m ~
at deepest

ford Smiles louis Trea rs
ALL piers Amx Gm

Airfields

runways and taxiways, type and pa

thickness of runway surfacing, soil daru\?\

type under runways, and location 3 2 \
and size of any culverts or other ( ® 2

—. structures under the runways. (yd? Runways{ Provide a sketch showing ie or \ 100M. WI0Eorientation and dimensions A aconnn‘ runways. Comment on associatedines i; anal nN
facilities such as radar, hangars, Fi ¥¢ a [ern

Rotary 5
State the length and width of all Landing FF nger | if

petroleum, oils, and lubricaps

storage. Fae

CulSe
. Dams

State the type, height, width, kim >
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 A

obtain cross-sectional drawing. 3 3 wm

wt

4 | . Gravi Arch ° Sey| Gray (be &
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POINT TARGETS (Continued)

Canals

State the lock location, lock gate .

dimensions, and distance between.

lock gates and depth of water.

Reinforced

—tastpaconest =. ane

Lak Was

)Ym

Conerete

JA" Thick

if drop 2.75m

<— Sn | —>»

el een area
LocK wI0TH 17m
gate width 1AM

Underground tunnels

State the height, width, length, type

and depth of overburden, location

and size of any access shafts or

passageways, and locationand size

of any underground structures

above or‘near the tunnel.

deyrock/ hardroc Ke

Underwater tunnels - -

te Sm

State the height, width, length,

thickness of tunnel! lining, type and.

thickness of tunnel overburden,

and, if known, depth of water over

tunnel.

7aFm tong

$33m ater depth
Am over burden

wetsort /soPrrod

lining
Im thick

CF TAP OTT RET mere opie’
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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 possible. Use FM 30-10 as a

guide for required information.

Railroad yards ; ;

~ State the length and width of yard, Engine REPAIF ~
} number of sidings, width at point of : AYD

maximum switches, soil type, and Y
« ° location and depth of underground steed fram e

. | structures. ‘ Q; WJ 00D sHeds Le ,
ow = 20m X19 a\)

Y =p
Turn TALE
30m DiA.

Underaoun
Wesel Puet
Storage |

ISOO Cy!

Capacity

TARCET NECA rceantep FL7
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AREA TARGETS (Continued)

State the location and dimensions of

the major harbor and its protective .

features such as breakwaters, sea

walls, and dikes. Include any

internal structures, State maximum

water depth, locations and

dimensions of dry docks, locations

and dimensions of any wharves, and

location and capacity of any cranes

. ther loadi di

devices, mae or Bete ofeu We

_ N

Port facilities raeDMolive \ /

\

“depth *
<— Wharves\ eo Y,

STorage9 ov

wWhatves are
wooo erle construction

60m xX JPm CHANNEL WIPTh Sm’

Industrial complexes iw

State the dimensions of the area,

location of all targets within the

complex, construction of all targets

‘including walls, frame, roof, and

windows, and the location of any

‘storage areas for flammable

materials. iWeewvirese:

dr4 Sore

= Steel“Twers . tt a
YO’ Dehoeer ingot 70m —>\

Storage gard over head Travelin

KC

blo ck
[rele

3

c Rivaneyx mre Clee ae
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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. locke
tackcoal, <a [tam tau °

YUReD. Tard ing = Ter diameter

building 3 gt pase
10,00001 | |

Cammerry
tlre rank SOrnfatt Ri $2, 4K

‘ Ko Lumn typ «) al CANSStromer
Migh VoLtage Line mal m ne yard

Co|o
n
a
n

STeeh Towers 339m high l
a
q
q
a

ia)

Oo

concrete
coal bunker
Sms h Ign 66m Walls

5
NA

loom bhemween

FIRING SITES

The recon team should evaluate at least two

‘sites. In recommending a primary and an

alternate site, the team should use the

following criteria. The site should—

Be 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.

Be located outside the minimum safe

_ distance for mission personnel. Consult

with the target analyst or the ADM unit for

technical advice.

¢Have a line of sight to target, if possible.

eHave withdrawal routes from the target.

Primary and secondary withdrawal routes

to each firing site should be reconned for

withdrawal time and afforded cover.

eAllow exit without going near the target or
through the downwind area. -

eOffer protection and concealment with a
minimum of construction.

Be easily defendable by small arms, if

necessary.

LOCAL SECURITY

The recon team should evaluate the terrain to _

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.

TAPCrY PECAN ace anion 5-9
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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 approximately 3 kilometers
from the center of the primary target. State

the location, direction, and distance from

target center, type, and size ini as much detail

as time permits for each of the following

jtems:

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

through 5-6.

Facilities. These are power lines, electric

generating stations, water supplies,

medical services, and other similar facili-

ties.

eStructures. These are any commercial,

industrial, or residential structures.

eCivilian communities. The investiga-
tion for civilian population centers should

extend to 10 kilometersin the prevailing

downwind direction.

ePoints of special interest. These are
anything that might have cultural, his-

toric, religious, or social value.

©Vegetation. State if it is evergreen or

broadleaf type. Comment on the amountof

leaf litter, and estimate the moisture

content of the litter as dry, moist, or wet.

State whether deciduous trees have living
leaves, déad (dry) leaves, or noleaves.

SUPPLEMENTARY INFORMATION

“Include as much as possible within time and
material constraints.

roan yrengtr se

SCALED SKETCHES AND OVERLAYS

A detailed sketch of the primary 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, dimensions, 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 firing sites, _

and other important features.

LOCATION OF FRIENDLY TROOPS

Give their grid coordinates or distance and

direction from target. If troops are in forti-
fications, indicate the orientation and type.

This kind of datais useful only for immediate
employment when it is unlikely 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

Determine the primary and secondary routes

to and from the emplacement and firing 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 soldiers and
equipment required for emplacement. Also
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list the tasks that must be performed. (If,
numerous emplacement sites are possible,

evaluate each of these.)

CAMOUFLAGE

, Determine camouflage required for soldiers
) near the potential emplacement site and for

‘*. the ADML after its emplacement.

SUGGESTED RECON REPORT

Commanders may adapt the checklist shown

for local unit use.

_ | ADM TARGET RE CONNAISSANCE
; _ 

CHECKLIST

‘ TARGET NO.

NAME

(1 | MISSIONOF TARGET

ANS
" ‘TYPE/DESCRIPTION _ eS

_ LOCATION (8 DIGITS)

( : MAP SHEET NUMBER & SCALE
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1. TARGET/EMPLACEMENT SITE

[] Locate and identify target.

("] If area target, locate target center.

C Obtain photographs and sketches. Make
detail drawings, including a cross section

view.

[J Locate key elements on map or overlay.

CO Provide map key and map scale. |

CO Identify potential emplacement
positions (sewers, subways, and culverts).

C] Provide additional information 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

230°

| Width of |
Valley Floor _2DOB -

Depth of burst into the hillside (DOB)
(perpendicular to the valley wall)

5.1 % TAROT DT OO et aere ane

_ Width of target:

CRATERS

Type:

C1 Road crater

[] Airfield (runway)

OD Landslide

C Other

Medium:

Cj Dry soil/soft rock < 10 percent moisture —

(] Wet soil/soft rock Z 10 percent moisture |

im Dry rock/hard rock < 3 percent moisture

C] Wet rock/hard rock3 3 percent moisture
an

Provide information on ajj taxiways and
additional runways,

Obstacle width:

Length of runway:

Type of surfacing material:

Thickness of surfacing:

Width of valley floor (B):

Degree of slope of valley sides:
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‘an

_ BRIDGES

Type: |

(] Railroad CJ] Truss a {J Slap . C] Open spandrel

C) Highway ] Suspension [] Arch , . - ( Closed spandrel

1 C} Other: | | |
. Truss

- Girder Arch (Open Spandrel) _ (Closed Spandrel)

a Sf SG , yess Ti] F

. een Ne, ( Pewee a |
. we Suspension wee eae :

7 Cantilever _ 
Steel Stringer

Classification (MLC): Pier:

| , Construction material: Width:
) Abutment: Height:

_. Width: Thickness:

Height: _. _- Traveled Way:

Thickness (base): Width:

Thickness (1/2 H): ‘Thickness:

Pos 5 _
Length of spans: 

-

, | fe? rset [s Pos4Type of spans: ! ¢ ff.
(simple or continuous) e

Number of spans:

—. Diameter of cables: 
Pos 3

{ (record dimensions in meters)
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Pos 2 posiis 15 meters
or 2 times r, whicheveris smaller

D AMS Gravity and arch Buttress

oe. Pos 3
Types:

Pos 2

LJ Gravity __ Inspection
Gallery

~ Post

; C] Arch Typical section + —>
). Earth Crest widih

-C] Earth . Freeboard

oe

Slope

Buttress ‘downstream

<—_width-———>

C] Other:

- Dimensions: a Freeboard:

Width: _. Freeboard = Distance between
: OO water and top of dam.

* Height:

Type of material:
‘Thickness at bottom:

a Width of buttress:

) Earth:

Distance between buttresses:
Thickness at top (crest):

; ; Thickness of upstream slab:

Slope ratio upstream:

"Show location of sluice gates, chambers, or
Slope ratio downstream: - 2 — __ other subsurface placement position.

OIL TANK FARM

Height of tanks: _____ Type of fuel in tanks:

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

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

Tanks open:
Average distance between tanks:

- Tank covered:
Dimensions of farm:



TUNNELS

Type:

Cy Underground [) Underwater

Dimensions:

Length:

Width (w):

Height:

Shaft offset (BTD):

Thickness (wall) (TC):

Depth of overburden (Hy): —

Depth of water (D):

Type of overburden:

Type of construction:

FM 5-106 EMPLOYMENT OF ADM

Underground

DOB

BTD
tunnel

offset

\~.BTD >|<— w —

Und tnderwater . .
Pos 1 DOBLR 1 ON IER

Ho

Tc
Nuclear

charge

——— W—— >

Locate/identify any shafts or offsets that

may serve as an emplacement position.

Damage distance for rock
overburden = Hy + TC

Damage distance for other-than-rock

overburden = 4H, + TC

CANALS

Type:

) Single level (1 Dams

() Variable level [1 Locks

Lock gate dimensions:

Width:

Height:

Thickness:

Type of material:

C Lifts CI Agqueducts

CO Pumps

Depth of water:

Distance between lock gates: -

Number of lock gates:
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6. SECURITY ELEMENTS

() Provide for local close-in security around ©
potential target.

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

CI Provide for good observation and field
of fire.

CI Locate easy withdrawal routes.

FM 5-106 EMPLOYMENT OF ADM

Cj Identify areas that meet requirements:

7. FRIENDLY FORCES

1} State location of command post or
liaison.

CJ State type and size of unit.

(_] State degree of protection/risk.

8. STRUCTURES, FACILITIES,

VEGETATION, AND POPULATION

(] Locate and identify all structures and
facilities within a 3,000-meter radius of the

target.

(] Describe wooded areas. (Coniferous or
deciduous, dry or green, dimensions.)

(1) Locate populated areas. Determine
population and city limits. (Check-up to

meters in prevailing downwind direction.)
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9. RESOURCES

(| Estimate engineer support needed. Oo Identify any equipment needed.

[] Identify any special skills required (-] Prepare a mission task list.
(scuba diving, rappeling, etc.).

ia
l

5-18 TARGET RECONNAISSANCE
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REMARKS:

REPORT COMPLETED BY:

UNIT DESIGNATION:

(Print name and rank)

DATE COMPLETED:

SIGNATURE: -

TARGET RFCONNAISSANCE 5-19



Section [—PREPARATION 6-2 oe ; eS

Section II—ANALYSIS PROCEDURES 6-3

. Section HI—TARGETS DAMAGED BY THE CRATERING EFFECT 6-6

Section IV—TARGETS DAMAGED BY THE AIR BLAST EFFECT 6-32

Section V—LIMITING REQUIREMENTS 6-38

DM target analysis is an examination of potential targets and

surrounding areas to determine military importance, priority of
fF demolition, and munitions required to obtain a desired level of damage.

i The purposes of analysis are to compare the respective advantages of

conventional and nuclear demolitions in achieving desired target damage,

a to select the most suitable munition available, to predict the effects of the

“ detonation, to select the desired ground zero (DGZ) and depth of burst

(DOB), and to compare the actual with predicted results for further

application.

ADM are normally employed in areas under friendly control. The smallest
yield consistent with military necessity should be employed to prevent

overdestruction of artificial and natural features and civilian casualties and

to minimize radiation hazards.
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Section I—PREPARATION |

6-2 ADM TARGET ANALYSIS

CLASSIFICATION BY SIZE

Nuclear targets are classified according to

size, into point targets and area targets. The

analyst uses this distinction to determine

acceptable degrees of damage.

. POINT TARGETS

A point 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 occupy 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 principal effect.

ASSUMPTIONS

Analysis is based on the following assump-
tions: -

RELIABILITY

It ig assumed that the ADM will be success-
fully detonated.

UNIFORM DISTRIBUTION’

Employment of ADM usually takes place
after detailed ground, air, and map recon-
naissanceof the target area. However, if

detailed information is not available, the

analyst assumes that elements of area targets

are uniformly distributed.

ATMOSPHERIC CONDITIONS |

The target analyst usually does not consider

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 construction 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

transition to the classified tables.

ADM TARGET ANALYSIS

DA FORM _____.

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 folder,

to select the proper munition and to predict

its effects. For availability, see appendix D.

Section I—ANALYSIS PROCEDURES

STEPS TO FOLLOW

The target analyst uses the following proce-
dural steps. The experienced target analyst

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 height of

burst (PEH) are not considered.

STEP 1—IDENTIFY
PERTINENT INFORMATION

The target analyst identifies 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»

distance from key surrounding structures.

STEP 2—DETERMINE DATA

ESTIMATION OF DAMAGE TO THE TARGET

There are three ways to estimate 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 determined.

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 DESFROYED 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

to twice the width (w)—such as port facilities.

The analyst locates radii of damage for var-

Tous target categories in the damage tables.
Radius of damageis the distance 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 used to

estimate damage to approximately circular

area targets—those whose length is less than

twice the width. The target analyst uses the

radius of target (RT) and the displacement

distance (d), ifany, 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 LIMITING

REQUIREMENTS

Restrictions on the employment of ADM are

called “limiting requirements” and are con-

sidered in three distinct areas—troop safety,

collateral damage, and preclusion of damage.

Troop safety. The target analyst determines

the distance that friendly troops must be

fd anseqpancerr perepecre *

from ground zero to meet the commander'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

defined in the target analysis.

Preclusion 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 ofa

target. However, limiting requirements or the

engagement of multiple targets with a single

device may require displacement of the

. desired ground zero.

STEP 3—- MAKE RECOMMENDATION

After the target analysis has been completed,

a recommendation is presented to the com-
mander in the form of completed target

analysis sheets (page 6-7). The recommen-

dation should include the following infor-

mation.

ADM

The ADM to be used is shown by yield; for

example, “0.1 KT ADM.”

DEPTH OF BURST

Give the exact 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 desired ground zero (DGZ) isthe point on
the earth’s surface at or below which the
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CHOOSING ADMTARGET ANALYSIS TECHNIQUE

ENTRY POINT

Is

this target

destroyed by

air blast
2

YES

ts this

an area

target

?

‘ YES

ts

this target

approximately
circutar

L<2W

Point target

, or

single element :

in an area target.

_ Use the numerical technique
to determine 

;

the probability or minimum yield.
d/RD &P : a

’Irregularly shaped
area target.

Use the visual

technique to determine
 .

fractional coverage

or minimum yield.
RD, d, &f

Area target equatable
to a circular target.

Use nomograph to

determine RT.

Use the numerical

technique to determine
fractional coverag

e

or minimum yield.
RD/RT, d/RT, & f

the

oe

Massive

point target

destroyed by the
crater effect.

Use the techniques

for targets damage

by the cratering effect.
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FG.

detonation will occur. DGZ is generally
. designated by universal transverse mercator
(UTM) map coordinates.

EMPLACEMENT POSITION

When a.structure is involved, 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 applied 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 which the risk to un-

warned, exposed personnel is negligible. If

friendly troops are located within this dis--

tance, a graphic presentation shows the

resultant risk and/or 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 following cor-

rective actions:

Move the location of ground zero.

eChange the depth of burst.

Use a lower-yield ADM.

eWithdraw troops to safe distances.

eAccept a higher degree of risk to friendly

troops. .

eIncrease the protection of friendly troops.

Use conventional demolitions.

eCancel the mission.

Section IHI—TARGETS DAMAGED BY
: THE 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 limiting 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 in

FM 101-31-1. It shows how to use ADM to

displace large masses of soil, rock, or concrete.

ome pancerr se onan

CRATER SIZE

A nuclear detonation in soil or rock forms a

crater by crushing, 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-. .

mine crater size: yield, depth of burst, and the

surrounding medium.

Yield. Crater dimensions increase with
increased yield. A tenfold increase in yield

will generally double crater dimensions.

Depth of burst. Depth of burst is the most
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ADM TARGET ANALYSIS

1. TARGET INFORMATION: ADML NO, Al . _GEP $CoRCH

Mission hi ae

Description of ADML_4_lane_hishway_ PargerHadiusttPr

. Location: UTM Grid WA.906420 : Map Sheet No. F@O\,SeriesUR22

| a - . Name_Oakaton Scale: 5O, 000

| C ) Soil Type dey tack Fuel Condition: GreeDCreenybry
| Forest Type: .

2. DESIRED EFFECTS: Crater Radius 20 meters .

-

Other

3, TROOP SAFETY:

|
|
|

|
. 

;

Risk Vulnerability:Cup w exp waeoupyanoay
| res Gee Distance from 7 ($8Q meters

. 4, COLLATERAL DAMAGE:

| wee

|
|
|
|
|

Personnel Material Distance
; from GZ

—_ Vulnerability Distance from GZ, Single story frame building 920 meters
, Urban , 20630 meters Single story masonry building 910 meters

‘ : Rural - 920_ meters Light steel frame industrial
building 2630. meters ;

Open 420 meters Fixed bridges 3Z10 meters
_ , . _ Railroad equipment 4240 meters ;

‘ - i , Constraints \ r wiki .
5. PRECLUSION REQUIREMENTS None

Obstacles

Damage

| Other

6, TARGET ANALYSIS: See reverse.

DOB: 2m meters; Position: int eulvect
8. VERIFICATION: Engineer Branch

|

| os 1. RECOMMENDATION: ADM-Type___0.5_KT MK-Y.O-5 KY _
|
|

| JAMES wife CPT, Ce
Operations Branch

9. REMARKS:
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ADM TARGET ANALYSIS (continued)

| - ; DTG of Sl WE Sp 2 AnalyatMA Bacey Wall Unit HHe,Z Corps

Troop Distance trom GZ S20
Safe/Unsafe sake

10. COLLATERAL PERSONNEL INJURY ;
Safety Distance (degree of risk 2 tetu... ) (7) (930

I. ADM-TYPE YIELD, KT ¢

| 2. TARGET TYPE (1) hid

3. DAMAGE EFFECTS (2) . tai
( ) 4. ADM POSITION ON TARGET OR DISPLACEMENT] TM

| - DISTANCE D.(3) culver

| - 5. DESIRED CRATER OR DAMAGE RADIUS (4) 20m}
_ | 6 DOB, METERS Ban

| 7. PREDICTED CRATER OR DAMAGE RADIUS (5) ”
| 8. ADM SUITABLE/UNSUITABLE vit
| 9. TROOP SAFETY: NEG visk, €E5 © \
| _MSD I - War. prot. f?) :

: MSD 2- War. exp. . SO .| MSD 3- Unw exp. [b¥o) : ,

|
|
\ ersonnel Distance from G 30

Safe/Unsafe a

| : ‘ 11. COLLATERAL MATERIAL DAMAGE CDD (6) 357
Distance from GZ 235

im Safe/Unsafe ale

12. PRECLUSION OF OBSTACLES, DAMAGE

oh “Distance from OZ :
afe/Unsafe

13, BONUS/HAZARD EFFECTS
| ‘orest Blowdown, Radius, meters 348

Fires, Radius, meters 335 ‘
andmine, Vulnerability Radius, meters 120 é j

AT/AP 4° 7 L L| Suitable/Unsuitable vite)
| _ [it FALLOUT PREDICTION DATA Is

Oe EWS kph/DWD ; /4Ao / f /| : Cloud Radius/Base Surge Radius (8) eso’ diol 7 / 7
‘Zone I, meters : 3750

| Zone { meters . 00:
| ‘Suitable/Unsuitable ‘

| NOTES:(1) Enter type of target.
. 2) Enter primary damage producing effect; i.e., air blast, cratering.

(3) Enter code number indicating placement position (FM 5-26).
(4) Enter critical target dimensions; i.e., for a crater, enter the desired

crater radius and/or depth.
(5) Enter predicted damage radius from appropriate effects table or graph.
(6) Chapter 12 of FM 101-31-2
(7) FM 101-31-1, FM 101-31-2.

(8) Cloud Radius FM 3-22; Base Surge table to be developed.



. important 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

subsidence 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

in 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 associated with cra-

tering.

Fallback. Fallback is material which has

. been thrown into the air and which has then

fallen back into the crater. Fallback fillsupa

portion of the true crater, producing the final

(apparent) crater shape.

FM 5-106 EMPLOYMENT OF ADM .

. Ejeécta. Ejecta are material thrown out of the

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.

Rupture zone. The rupture zone consists of
material which has been severely fractured

and crushed, but which has not undergone

significant displacement. Itis adjacent to the

true crater. The radius of the rupture zone

(RR) is about one and one-half times’ the

radius of the apparent crater, (Ra). See figure

on page 6-10. This radius can be determined

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 crushing or

fracturing. Structures in the plastic zone are

vulnerable to damage. The plastic zone

CRATER DIMENSIONS AND NOMENCLATURE °

\0g Ret

Original.

Ground

Surface

Ra = Radius of Apparent Crater

Haq = Depth of Apparent Crater

Rp = Radius of Rupture Zone

~<t———— RAL Displacement of
. Lip | , Original Ground Surface

Ejecta " J

Haz= Height of Apparent Lip Crest

DOB = Depth of Burst

RAL = Radius of Apparent Lip
Crest (Obstacle Radius)
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extends to a distance of about two crater radii
from ground zero.

Elastic zone. The elastic zone is beyond the |
’ plastic zone. The properties of the material in

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 (Ra) and depth (Ha) 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 the true crater to

‘form the apparent crater.

Apparent lip. The apparent lip of a crater is

composed of the true lip and the ejecta lip.

}

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.

true lip. The apparent lip defines the limits of .

the visible crater above the preshot ground

elevation. The radius of the 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 1.15 Ra. The height of the

apparent lip crest (HAL) equals 0.25 Ha. The

characteristics of the apparent crater lip~

depend on the yield, depth of burst, and the

media. An ADM creates its greatest lip height

and diameterin rock media.

Volume. The volume of the apparent crater
(Ve) is equal to

wT 2

——- Ha(Ra)? .
2 ,

This formula helps calculate the amount of
backfill required to breach the crater

obstacle. ;

. . : 3 : 1

CRATER CROSS SECTION SHOWING SHAPE AND EXTENT OF RUPTURE ZONE

6-10 apa Tracer narvere
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Depth of burst. See figure below. Shallow ’

al

depth of burst is defined as approximately

15W°3 meters. The yield W is expressed in
kilotons. Optimum DOB varies with the

surrounding medium from approximately

34W°-3 meters for dry rock to 49w°- 3 meters

for dry soil.

True crater shape. The true crater shape is

- acircle 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 crateris equal to
the depth ofburst 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 appendix C, table C-25).

The true crater depth Hyp may be determined

from this equation:

Hep= DOB + Re or

Hyp=DOB+14W!/3

Apparent crater shape.The shape of the

apparent crater 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 section remains approx-

imately parabolic.

The effectiveness of a crater obstacle depends
primarily on the slope of the crater sides and

CRATER PROFILES RELATED TO DEPTH OF BURST

El Faliback

ISS] Rupture Zone

[| Plastic Zone

(a)
Surface Burst

= (b)
Shallow Burst

AT Oranern pirersccee K
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the properties of the medium cratered. The

depth of loose 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 approximately

30 degrees is critical for tracked vehicles in

dry soil (desert alluvium). More gentle slopes

| may be negotiated by such vehicles without

j - 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
’ goil, the critical slope for tracked vehicles

occurs at depths of burst of 0 meters and

i § 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 -

S

vehicular movement and should be con-

sidered a bonus effect. The obstacle width ofa

crater is considered to be the apparent Jip

diameter (D4_{). Itis that width that has to be

bridged or reduced by bulldozing or by some

other means.

As part of a test (Project TANK TRAP) to

determine the obstacle value of craters, an

M-60 tank was lowered into a crater in rock
(see figure 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.

- Optimum depth of burst. Optimum depth

of burst is the depth at which the maximum. -

size crater is produced for a specific yield and

medium. In addition to producing the max-

imum crater radius, optimum subsurface em-

Loose soil ~

‘* on steep slope

\ halts tank |

.\

C

N\ \

‘ * \

Size of rubblein \

crater stops movemen

TANKS IMMOBILIZED BY ADM CRATER

Rubble on lip

forms barrier

TM~

6-12 ANAM TARGET Crervere
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2 Cm

Le placernent produces other advantageous
effects such as the following:

eMaximum uplift of the rupture zone
producing higher lips.

Maximum ejecta contributing to lip height -
and obstacle value.

eSteepest crater slopes, reducing traffic-
ability.

-eMaximum crater volume, increasing

breaching time.

eLarge reduction of thermal and initial

nuclear radiation effects.

elLarge reduction of blast effects. —

eUnderground containment of most residual

radiation (fallout and induced).

eHigher concentration of induced radiation

in the crater.

\

EFFECTS OF TAMPING AND STEMMING:

Tamping. The crater dimensions table, table

C-6, is based on the assumption that there is

no tamping 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.

Stemming. Table C-6is based on the assump-

tion that buried ADM are fully stemmed. In

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 size is valid. However,

in a tactical situation, a fully-stemmed

emplacement hole is usually not desirable for

the following reasons:

elf the mission is changed, recovery of the

ADM would be difficult or even impossible.

eAdditional engineer support and materials -
would be required on all subsurface ADM

_ missions.

eEmplacement of an ADM would take a
considerably longer time.

eDeep emplacement might not be possibleif
the height of the stemming material

exceeds the backfill limitations 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 ADMfemploy-

ment.

Water stemming. The height 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 hydrostatic

pressure on the ADM. Water stemming is

preferred to soil stemming.

Partial stemming. The use of at least 1.5

meters of. stemming material over the

munition will produce a crater almost as

‘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

ADM TARGET anistvers A-73>
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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 KT ADM will be detonated in wet soil ata

depth of burst of 50 meters. The ground water

table is 45 meters below the surface; therefore,

thie ADM will be covered by about 5 meters of

water.

Required

Find the apparent radius (Raq), the apparent
depth (Ha), and obstacle radius (RAL) of the

resulting crater. ,

Solution

Use table C-6. Find the columns headed

“Yield 5.000 KT.” . ;

. Ra = 139 meters (Crater Radius, Wet Soil,
at 50 meters DOB)

Ha = 73 meters (Crater Depth, Wet Soil, at
50 meters DOB)

RAL =1.15 x Ra

=1.15x139 -

= 160 meters

CRATERING YIELD DETERMINATION

The target. analyst determines the required

yield using the following procedure:

eDeterminethe desired obstacle width. This

TYPICAL STEM DESIGN FOR SUBSURFACE EMPLACEMENT

Depth

of

Burst:
Hole

| ‘Depth — (DOB)

Depth

of

Backfill

Tie-Off Beam

Drilled Hole

Water, Sand, Gravel

or Excavated Earth

Warning

Do Not Drop Rock |

on ADM

Munition

Sump Filled

With Sand

(Desirable, Not Required)

6-14 ADM TARGET AM ALYSIS
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“Should be greater than the enemy’s assault

’ bridging capability. The obstacle widthis

taken to be the diameter of the apparent lip

crest(Day).

eDivide this value by 2.3. This gives the

apparent crater radius (Ra).

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).

EX Abies,

You are directed to crater a divided highway

consisting of two 12-meter traveled ways

separated by a 4-meter turfed median strip.

The shoulders 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.

soe omen Required

Find the lowest-yield ADM to produce an

effective obstacle.

aoe ee eee Solution

Determine 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 required apparent crater

radius:

DAL
=R

23. 4

36 = 15.65, say 16 meters, the required
2.3 apparent crater radius.

Use table C-6 to determine the required yield.

Start with the smallest yield, 0.01 KT ADM.
From table C-6, in a mediumof dry soil and at

a depth of 15 meters,
\

Ra =8

With Ra =8, the requirements 2are not met for
the crateris too small.

Try 0.05 KT ADM. From table C-6, find the
following value:

Ra =15

With Ra = 15, the requirements are not met

for the crater is too small.

Try 0.10 KT ADM. From table C-6, find the

following value:

Ata depth of 3 meters, Ra= 16.

Answer

Since a DOB of 3 meters is within our unit’s

capability, a 0.10 KT ADM is suitable.

SITE SELECTION

Defiles. Obviously, the best place for a

crater is in a defile with steep sides. Cratering

a defile 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 hindered.

Multilane highways. Even where no defiles

. exist, craters are effective in destroying

multilane highways. A crater should compel

the enemy to construct a wide detour. Such an

obstacle every 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 impossible 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

primarily on the steepness of side slopes and

width of the defile. An ADM emplaced in a

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

6.16

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 EMPLACEMENT

The creation of a landslide across a defile can

be assured if the slopes of the defile are steep

and if the analyst estimates conservatively

the amount of material to be ejected. There-

fore, the analyst makes several conservative.
assumptions.

Table C-7 provides a way to select ADM yield.
The tableis based on the width of the defile to

be blocked and emplacement of the ADM at

optimum DOB. Emplacement must be at an |

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 above the bottom of the

defile at least equal to the DOB, as shown in

the sketch in table C-7. The landslide volume

is the volume of material from the true crater 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

additionis 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 material, the
approximate angle of repose for soil.

ADAG TEP COOH PTA ENCHE

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 position.

mA

The width of the gap is 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

points.

PROCEDURE

To determine how ADM may be best used, the
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, analyst selects the most suitable effect 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 damage 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
yield and greatest control of effects. If the

bridge has a single span or if pier demolition
is not desired, destruction of an abutmentis

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 exploiting cratering effects.

Traveled way option. With limited time
available, the damage criterion recommended
is complete breach of the traveled way. Place

the ADM directly on the traveled way and, if
time permits, tamp it with at least 1.5 meters

of sandbags.

DETERMINATIONOF YIELD FOR ABUTMENT

AND PIER BASE DESTRUCTION

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 approximately equal. Of course, any plan

for using ADM must includé an evaluation of
the bonus or limiting effects such as blast,

ground shock, and thermal and nuclear

radiation.

Demolition 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

depthinsures thata significant portion ofthe

abutmentis 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 abutment is 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 the thickness of

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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required 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
listed width.

Emplacement 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

‘nunition 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.

Yield. Selection of a yield to destroy a pier

depends on the width (B) of the pier. The

combined effects of spall, vaporization,

crushing, and plastic deformation 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

widthis the controlling dimension for select-

ing the yield.

DETERMINATION OF YIELD FOR ABUTMENT
TOP OR PIER TOP DESTRUCTION

When destruction of the abutment or pier 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

these situations, yield determination depends

on the width of the pier topor abutment top.

To determine yield, enter table C-8 with the

pier or abutment top width (B), read width

and up to the yield.

‘DETERMINATION OF YIELD FOR TRAVELED ~

WAY DESTRUCTION

There are three placement positions 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 ofa

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 yield.
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EXAMPLE

— Given

A bridge similar to the sketchin table C-8 is
scheduled for destruction. Dimensions are as

follows:

Abutment

Width (B) 35 meters

Thickness (T) at1/2H 8 meters

Thickness (T) at base 12 meters

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).

Rema oe meee,

1 Behind the abutment emplaced 4 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 of abutment: B = 35. T =12 meters. Bof
35 meters requires a yield of 0.5 KT: T of 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 Topof pier: B=30 meters. Use 0.5 KT ADM.

5 Top of abutment: B = 35 meters. Use 0.5 KT
ADM.

remem $EOCLULP eK m ntremees net meee one

6 Traveled way: B = 25 meters. Use 0.5 KT
ADM.

tA v At,

Position (1) 0.05 KT ADM

(2) 5.0 KT ADM

_ (3) 0.5 KT ADM

(4) 0.5 KT ADM

(5) 0.6 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

enhanced by the sudden release of ‘large

quantities of water below the dam.

Damage to power production equipment,
turbines, and similar facilities is usually best

‘accomplished by conventional explosives
and, therefore, is not discussed in this

manual. If ADM is considered appropriate

for destruction of these facilities, use the

blast criteria for industrial buildings. (See

table C-1 and FM 101-31-2 [SRD].)

There aré 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 recognize basic dam types to obtain
the best results from ADM employment.

'GRAVITY AND ARCH DAMS

Gravity dams. Gravity 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
ADMin 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 dams. 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

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.

Placement in an inspection gallery

(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.

Placement 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

side of the dam.

EXAMPLE

Given ---8+=

Destruction of a gravity arch dam similar to

the oneshownin table C-9 is being considered.

Possible emplacement positions are the

_ following:

ePlacement in an inspection gallery that is

15 meters from the upstream face and 17

meters from the downstream face.

Placement on the upstream face 15 meters

below water level where the distance to the

downstream face is 18 meters.

Placement 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.

Required -——-----

Find the ADM required at each position.

~ Solution wr

¢F or position 1: from table C-9, for thickness

s and t; the greater, t = 17, governs. Use 5

KT ADM.

eF or position 2: from table C-9, for thickness -

r;r= 18. Use 0.1 KT ADM.

*For position 3: from table C-9, for thickness

q; q = 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

buttress is destroyed, atleast two spans of the

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 placement in 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 (pasition 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 that it 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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yield because of enhancement of cratering
effects.

The objective is to produce a true 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 W®:3

smeters), and optimum depth of burst (DOB =

49 W°3 meters). This method may be used for
crest widths up to and including 12 meters

and for the slope ratios shown. ADM

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 across 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 yields. Plot the

resultant crater to scale on the cross section

drawing. Then draw:a line from the true
depth (Hp) to the radius Ra. 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, Ifitis 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 methodis

valid only for ADM employment on or

beneath the center of the crest.

EX ARAPEE

The following example illustrates the pro-
cedure outlined in the preceding paragraph.

An earth dam is scheduled for demolition. Its
cross section, plotted to scale, is shown below.

' Two ADM have been allocated, a1 KTanda5

KT. Fallout is not a limiting factor.
. Emplacement capabilities permit em-

placement to a depth of 10 meters. The |

medium is wet soil.

GRAPHICAL SOLUTION TO EARTH DAM PROBLEM
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Find the yield and emplacement position
required to destroy the dam.

» Tey cee
UL bbOL

The lower yield (1 KT) and the least difficult

emplacement position (on the surface at the

_ center of the crest) are considered first.

From table C-6, R A for a1 KT surface burstis

25 meters. Hp= DOB + 14 W!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, atrial

at a DOB of 10 meters is analyzed before

going to a higher yield. From table C-6, a1 KT

burst at a DOB of 10 meters gives an Ra 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.

. ~A newer Be em ee ee

Use a 1 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. An upstream nuclear detonation witha

crater radius that does not reach the dam can

still cause its failure by hydrostatic pressure

and shock waves. These effects may resultin

the overturning, sliding, or cracking of the

structure. See DNA EM-1(S) for the effect of

blast and shock on dams.

GATE BLOWOUT

Kinds of gates. An important function in

the operation of any dam is the regulation of

flow over or through the structure. In most

cases, this is accomplished by spillway (flood)

gates which regulate flow over the top of the

structure and sluice gates which control the

flow in tunnels through the dam. Some dams

have only 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 spillway

gates) are usually more vulnerable to con-

FM 5-106 EMPLOYMENT OF ADM

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 spillway

gates may be affected similarly.

Sluice gates. Any nuclear detonation large

enough and close enough to blow out sluice

gates also causes cracking and probable

failure of the dam itself.

.DOWNSTREAM FLOOD

In.any plan for destructionof a dam, 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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= 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. 7

As a rule, the more complicated the system,

the easier it is to put it out of operation, and

the more difficult itis 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

. system, 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.

The only practicable 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. Blocking a canal

with an earthslidé is possible only in rare

circumstances. The optimum conditions

demand a soil with low cohesive strength and

a relatively steep bank that is 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 creation of landslides.

6-24 ADM TARGET amervere

Blocking with sunken ships. Sinking of

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 functions 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 navigational

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-

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. A lock is the most common system for

raising or lowering vessels. To pass a vessel

headed downstream, the lower 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

'
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then opened, 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-

ating. machinery, 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 as well.

Lock chambers. Lock chambers are generally '

constructed of concrete or masonry. To render

a chamber unusable, select cratering as the

governing effect. An ADM placed on the face

-of the end wall near the gate achieves the best

results. Ground shock damage is considered

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 _

‘side walls. Gates are vulnerable to hydrostatic

shock and dynamic pressures. Although they

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 pressurecan 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 the

upstream chamber wall. Thereby the ADM

destroys both gates and craters the chamber.

For best results, the lock is full with all gates

and valves closed at the time of detonation. If

placed as recommended, any yield ADM will

destroy the upper gate. Time or limited access

may preclude optimum placement of the

ADM. Ifso, considerable damage can be done

to locks and gates by detonating an ADM
near the facility..

A lock chamber may be equipped with more.

. than one set of gates so that the length of 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 filled during detona-

tion.

Multiple locks. Locks frequently are built side

by side to pass upstream and downstream

traffic at the same time. To save water,

adjacent chambers of double locks 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 always adjacent; they

are sometimes separated by water conser-

vation basins. This separation may require a

separate demolition in each lock chamber.

Lifts. A lift is a form of elevator which raises

or lowers a large trough of water in which a

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 the trough may be counterbalanced

by using the same size of trough in a double

lift. Both troughs are supported on hydraulic

columns running in chambers interconnected

by a system of floats or by counterweights.°
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, tunnel as possible. The distance from the
ADM to the nearest tunnel wall (burst-to-

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. As an 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

floor is equal to the radius 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 step is 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. Ifthe 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 required 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-10 notes to find the minimum yield.

EXAMPLE .
(Surface emplacement.)

Given -

Burst-to-tunnel distance (BTD) is 40 meters.

Required

Find the minimum ADM required to produce
30 meters of severe damage.

Solution

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
distance is 45 meters.

Required

Find the minimum ADM required to produce

30 meters of moderate damage.
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Use table C-10. Enter chart with a BTD of 45

meters, read across to the 10-meter DOB

column, and extract a yield of 0.5 KT.

; Answer

0.5KT ADM. .

EXAMPLE

(Offset burst.)

Pree Given ere HENRI eI LO ete we te nee

Offset distance of emplacement is 5 meters.

eaaeedatete races ERT el

2 Peewee en re~--~ Required

Find the minimum ADM required to produce
30 meters of moderate damage.

semeecmemermanersse nnaes comme SoM LTO memeeresetew tenee neta at

Use table C-10. Enter with a BTD (offset

distance) of 5 meters, read offset =5 meters or
larger, and extract a yield of 0.05 KT.

rn ON We ane neem eee aT ween nmmwee AL SY OY mane ts commen ee ne oes ®

0.05 KT ADM.

DAMAGE CRITERION FOR

UNDERWATER TUNNELS

Flooding is the damage desired to destroy an

‘underwater tunnel. To achieve flooding, you

6-8

must breach the tunnel casing and the

overburden to allow water to force itself into

the tunnel.

Rock overburden. If the tunnel is under

rock, then the tunnel casing, which usually is

reinforced conerete, and the overburden can
be considered as the same material.

Other-than-rock overburden. This ter-

minology is used for overburden 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

ADM TARCET 481 atveys

a given yield in rock or concrete are about one

half thosein saturated soils. Therefore, when

using table C-10, use one half the height of

overburden (% Ho). -

EMPLACEMENT POSITIONS

FOR UNDERWATER TUNNELS

Two emplacement positions 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.

i

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 = Hg +

TC when overburden is rock. T = 4%4Ho + TC
when overburden is other than rock.

Placement on river 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 (Ho) 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.
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EX Anteiy
'.(Placement on river bottom with rock

overburden.)

Depth of water = 6 meters. Depth of rock
overburden = 14 meters. Thickness of tunnel

casing = 1 meter.

mene sesee Kec urirad se #-n.

Find the required yield.

Whe OO at nate Solution en ate

Burst-to-tunnel distance= Hg +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.

(Placement on river bottom with other than

rock overburden.)

a Nemn oe

Depth of water = 6 meters. Depth of over-

burden = 15 meters. Thickness of tunnel

casing = 1 meter.

he a ls nent ener

Find the required yield. °

~ Solwtion>

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.

AIRFIELDS

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 communication equipment

[a

Sed Ley nema

‘are not absolutely essential for emergency

operations.

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 ADM.

The destruction, of an airfield runway com-

plex generally requires multiple-charge

detonations. One of the most important

factors to consider is the minimum separation

distance between atomic demolition muni-

tions 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 need 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 subsequent 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 al)

aircraft because of loca) 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

The yield required to crater a runway depends

on the depth of burst of the ADM, the width of

the runway, and the runway’s subgrade -
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material. TKe yield 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. Ifthe 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.

EX AMPLE

The following example illustrates the rec-
ommended procedure for determining yield.

requirements, depth of burst, and emplace-

ment locations to demolish a runway.

Given

The figure 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 mission 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

of burst. Assume a minimum separation

distance of 3300 feet (1000 meters) for multiple

ADM surface detonations.

Solution --——---——

Emplacement positions.

The location 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 positions 1, 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 rupture zone of 50

(“a crater diameter of 100 meters), find the

yield required.

Answer: Use 5.0 KT.

Position 8: Width of southwest-northeast

runway = 40 meters. Referring to table C-6

for surface burst and a required radius of

rupture zone of 20 meters, find the yield

required.

Answer: Use 1.0 KT.

Yield selection—subsurface detonations (10- |
meter, DOB).

Positions I‘ and 2: Width of east-west

runway = 100 meters (governing width).

Referring to table C-6 for a 10-meter DOB,

and a required radius of rupture zone of 50,

find the yield required,

Answer: Use 1.0 KT.
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. i

i ‘Position 3: Width of southwest-northeast
runway = 40 meters. Referring to table C-6

for a 10-meter DOB and a required radius

of rupture zone of 20, find the yield required.

Answer: Use 0.1 KT.

Yield selection—subsurface detonations
(optimum DOB).

Positions 1 and 2: Width of east-west

runway = 100 meters (governing width).

- Referring to table C-6 for optimum DOB

i and a required radius of rupture zone of 50

meters, find the yield required.

Answer: Use 0.1 KT.

Position 3; Width of southwest-northeast

runway = 40 meters. Referring to table C-6

for optimum DOB and a required radius of

—_. rupture zone of 20 meters, find the yield

(- required. .

Answer: Use 0.1 KT.

Summary of yield requirements

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.

Position _ 1 2 3

-Surface 5.0KT 10KT 1.0KT

‘Subsurface .

10 meters DOB 1OKT 1.0KT 0.1KT

Optimum DOB .O5KT O.1KT 0.1 KT

EXAMPLE OF ADM EMPLA

Th x ATID a aa

ADM TAQGET Atianverc A. 24
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Section IV—TARGETS DAMAGED BY THE AIR BLAST EFFECT

og

:_ EFFECTS OTHER THAN CRATERING

Cratering 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

for the 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

’

Radius of damage. Before you can visually

estimate the 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

greater than the air blast damage radii or ifit

is shown as a blank, consider the RD to be

Zero. ° .

,

f-37 ADA TAREE Mss vere

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 2 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. -

’ Determine the fractional coverage (f)-
produced by a 1.0 KT ADM detonated on the

_ surface.

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 |



| ‘ 
“

se ot

Yield selectio

also used to

required.

with the

8

extract an RD/RT yatio.T

step is to calculate the required RD nece
; asired results. Multir

(Numerical method)

‘ oo
 Given

The objective is mod
erate

the railroad c
at
r

For tactical reasons, the clc
position is locate 

0 wr

| ) . EXAMPLE
|

|

|
|

|

|

|

center.

the minimum yi

above requirements.

I

|
|

| : ' ‘Find

| oe
| RT = 260/2 = 180 m

From the area
 té

a/RT = 40/130 =!

- 0.62

(RD = 0.62 (RT):

From table C-4, v
- 6-36 ap |

meters. 
' M TARGET ay

. 
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Be

Required

Determine the final probability of severely
damaging the bridge with a 5.0 KT ADM.

Solution

RD = 442, d= 100 rheters, d/RD = 100/442 =
0.23. Entér point target graph extension with
d/RD = 0.23 on the left scale to extract the

, probability on the right scale. 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 bridge.

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 thed/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. Ifa _

subsurface burst is desired, use table C-5 to

find the reduction 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 percent
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 point target graph extension with

P = 90.

Extract a d/RD ratio of 0.73.

Displacement distance is 100 meters.

Calculate the required RD using the

equation

d

d/RD |

RD = d/0.73 = 100/0.73 = 137 meters.

Enter table C-4 with the required 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

5 KT.

RAILROAD MARSHALING YARDS

A railroad marshaling yard is an area target

susceptible to blast as well as cratering

effects. Repair facilities, roundhouses, engine

sheds, and rolling stock are damaged pri-

' 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 in the 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 which port facilities



when the length is greater than or equal to me
twice the width. The first step is to center a ca.

circular map scale over the desired ground me

zero (DGZ) of the target sketch. Next, visually tal

estimate the radius of damage (RD) required col

to achieve the desired fractional coverage (f). (le

minimum yield which has an RD equal to or

Shop. ' greater than the required RD. For subsurface Th

‘ bursts, correct the RD by adding the reduction cot

. . factor from table C-5. Recheck the air blast

damage radii table for minimum yield. °.

|

' Finally, select from tables C-1~—C-4 the no

|
| 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 (

“EXAMPLE OFVISUAL 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 ofa yield which insures moderate to

severe damage for the entire installation

area, You can reduce residual radiation in the

. surrounding area by placing the ADM on a

tall structure with hitile mass, such as a

smokestack.

SELECTIVE DESTRUCTION TECHNIQUES

With selective destruction techniques, the

most important 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 refinery. How-

ever, before employing ADM against targets

of this type, consider the use of conventional

demolitions. .

BRIDGES

Steel truss and floating bridges are partic-

ularly vulnerable 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 floating bridges are
given in 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 target analyst uses the MSD to

make troop safety calculations. The following

terms (defined in chapter 2, beginning on

page 2-15) are used in determining the appro-,

priate MSD: .

Three degrees of risk considered in troop

safety are negligible, moderate, and emer-

/

GAR anpersp rey anapyvess

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 warned 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 effectiveness is neces-

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.

eMove ground zero..

Should the target analyst move the location

of ground zero or adjust the depth of burst,

the analyst 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 the target 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

personne] 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 distances recommended in the

tables.

COLLATERAL PERSONNEL INJURY

DETERMINATION |

Block 10 of the ADM Target Analysis sheet

refers to collateral personnel injury. To deter-

mine a safety distance, a degree of risk must

be found. The degree of risk is recorded asa,

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 the

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 munition 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 24 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 |

the top and the DOB in the left-hand column.

Extract the safety distance.

EXAMPLE

Given

'The commander wishes to preclude greater
than 5 percent incidence ofinjuryto civilian



ni
al
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personnel in the open. You are using a.05 KT

system and have a 12-meter DOB.

te ttemee erwnmes Re ned meet

What is the collateral personnel injury
distance?

sete erates we cerae mewn SOP LEON ame

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 larger

radii, .

wit rtaie cereus wenaremenmneee ATG AY(ip meee mee

Collateral personnel injury distance is 708 .

meters.

EXAMPLE

cieswe ee Given

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 I-meter DOB.

vo erase cern cwrmarmnctwmenmmensen FECET LUC) eae nrc

What is the collateral personnel injury

distance?

2 seen mens emer SQlutOnN aa

Use table C-11 for a 0.01 KT yield. Equate

civilian personnel in 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 distance is 230
meters. 7

COLLATERAL MATERIAL DAMAGE

DETERMINATION

Table C-18, is used to determine collateral

material damage distances. To determine

this distance, enter the table with the yield

and type of facility at the top and the DOBin

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.

EXANIPLE

Given
5

The commander wishes to preclude collateral
damage to light steel frame industrial

buildings. You are using a 0.1 KT system ata

3-meter DOB.

— Required

What is the collateral material damage

distance?

Solation

Use table C-18 for a 0.1 KT yield. Find the

column for light steel frame industrial

buildings.(Lt Steel Indus Bldg). Enter DOB

column at 3-meters. Extract the CDD.

Answer

Collateral material damage distance is 180

meters.
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| Lo 1, For determination of radius
eo (RT) of circle of area equi- R

| oe valent to area of rectangle of | *- T Y 40.000
larger side (a) and smaller [77 '9.009 [ 9,000

| side (b). }— 2.000 P— 8.000 m9
|__. 8.000 = | 8,000

| rl |__ 7,000 4,000 P— 7.000

b Target 6,000 = }+—-6,000
I 5.642 E . i—~ 5,642

. F_ 3.0 =
: —_a— > }— §.000 00 . 5,000
a . ; ; i r 2,500

2. Use only when a : b is less }-~ 4,000 = E—~ 4,000

, than 2. E F E
es : = - 2,000 =

; EXAMPLE F 3.000 = 3,000

4. Given: Rectangular target F 2,00 fF 1-800 F— 2,500
. with a=2000 meters and & 5

oe b=1500 meters. 2,000 = ~ F2,000
’ or a

Loy . a r— 1,000 i”
ae } 2. Find: RT for circle of equi- a |. 900 [-
mo valent area. . - 1.500 P~ 1,500

- H— 800 Cc

+ | 3. Method: ° 5 700 =

| a. a b is less than 2. [1.000 -— 600 -—— 1.000
| we Therefore, the conver- -—300 . — i 300

i sion nomogram may be L— 800 Ec 500 1—- 800 )
used. | 700 = i 700

. -. 400

b. Placing a straight edge [-—600 _ 600

to intersect 2000 on the [~ E [ 500
ascale and 1500 ontheb $7500 f~ °300 =
scale, determine the [~ m ~

re, ; ! i 250 =

point of intersection [-490 q 3 400
i with RT scale. = r E—

E Fr 200 3

. . . . = io F—— 300& Atthe intersection with EF 35° . 30
the RT scale read RT=980 E_ 956 F150 F260

‘ meters. a - a .

A . 200 -— ;— 200

‘ j C i— 100 5 160
“e . ‘ I 150 a -—pat 1800 | ; 980}, a +— 90 -

i Meters | | Meters’! i p~ 80 a
a 70- \ (Ry) i

. a |. 100 ‘60 100
s ~4— 2,000 Meters —» x 6 y

: Ry

F-47 amaaramery sneneceer



APPENDIX A

REFERENCES

vod ag,

REQUIRED REFERENCES

Field Manuals

FM 3-22 Fallout Prediction

FM 5-100(HTF) Engineer Combat Operations

(How to Fight)

FM 100-50 Operations for Nuclear-Capable Units -

FM 101-31-1 Staff Officers’ Field Manual: Nuclear Weapons
Employment Doctrine and Procedures

‘FM 101-31-2 (SRD) Staff Officers’ Field Manual: Nuclear
Weapons Employment Effects Data (U)

FM 101-31-3 Staff Officers’ Field Manual: Nuclear Weapons
Employment Effects Data

RELATED REFERENCES
Army Regulations

AR 50-5 Nuclear Surety

AR 50-106 (C) Safety Rules for Operations with the Medium
Atomic Demolition Munition (MADM)

AR 50-107 (O) Safety Rules for Operations with the Special
: : - Atomic Demolition Munition (SADM) u

AR 56-2038 - Movement of Nuclear Weapons, Nuclear
Components and Related Classified Nonnuclear
Materiel

' AR 70-60 Army Nuclear Survivability

AR 380-5 ' Department of the Army Information Security
Oe Program

(C) AR 380-10 Department of the Army Policy for Disclosure of
Military Information to Foreign

Governments (U) .

AR 380-150 AccessTo and Dissemination of Restricted Data

AR 604-5 Clearance of Personnel for Access to Classified
Defense Information and Material

A-1
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AR 700-65

FM 3-12

FM 3-165

FM 3-22

FM 3-87 (HTF)

FM 5-25

FM 5-30

FM 5-36

FM 6-20 (HTF)

FM 19-30

FM 21-30

FM 21-40

FM 24-18

FM 27-10

FM 30-10.

FM 55-205

FM 55-226

FM 71-100 (HTF)

FM 100-5 (HTF)

A-? ocrrepmces

Nuclear Weapons and Nuclear Weapons

Materiel

RELATED REFERENCES

Field Manuais

Operational Aspects of Radiological Defense

Nuclear Accident Contamination Control

Fallout Prediction

Nuclear, Biological, and Chemical (NBC)

Reconnaissance and Decontamination

Operations

Explosives and Demolitions

Engineer Intelligence

Route Reconnaissance and Classification

Fire Support in Combined Arms Operations

Physical Security

Military Symbols

NBC (Nuclear, Biological and Chemical)

Defense

Field Radio Techniques

The Law of Land Warfare ;

Military Geographic Intelligence (Terrain)

Air Transport Procedures: Transport of XM129 .
and XM159 Atomic Demolition Charges by US

Army Helicopters ‘

Air Transport Procedures: Transport of the

W45-3 Warhead in Container, H-815, for Medium

Atomic Demolition Munition (MADM) by US

Army Helicopters .

Armored and Mechanized Division Operations

Operations (How to Fight)
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FM 105-5

t

Maneuver Control

RELATED REFERENCES

TM 3-220

TM 9-1100-205-10

TM 9-1100-205-20

TM 9-1100-205-20P

: 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

’ Operator’s Manual for M172 and M175 Atomic

Technical Manuals

Chemical, Biological and Radiological (CBR)
Decontamination

(CRD) Operator’s Manual: KM129 and XM159

Atomic Demolition Charges (U)

(CRD) Organizational Maintenance Manual:

XM129 and XM159 Atomic Demolition Charge:

XM130 Training Atomic Demolition Charge (U)

Organizational Maintenance Repair Parts and

Special Tools List (Illustrated Parts Breakdown):

XM129E1, XM129F2, XM159E1, and XM159E2

Atomic Demolition Charge: XM130E1 Training

_Atomic Demolition Charge

Demolition Charges: XM3 and M4

Coder- Transmitters

(CFRD) Organizational Maintenance Manual:

M172 and M175 Atomic Demolition Charge:

XM8 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 (UV)

Operator’s and Organizational] Maintenance

(Prefire Procedures for Employment) for XM-15

Atomic Demolition Charge Training Equipment

be

Organizational Maintenance Repair Parts and.
Special Too! Lists (Illustrated Parts Breakdown):
XM15 Atomic Demolition Charge Training

Equipment

Ammunition and Explosives Standards

(CRD) Emergency Destruction of Nuclear

Weapons
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DOD Reg 5200.1-R

JCS Pub 13, Vol1

JCS Pub 13, Vol 2

(S) DNA EM-1

) . DA Pam 60-3

TB 9-1100-803-15

’ TB 385-2

ARTEP 5-57

TOE 6-57H5

TOE 5-570H2

RELATED REFERENCES

Other Publications

Information Security Program Regulation

(S) Policies and Procedures Governing the

Authentication and Safeguarding of Nuclear

Control Orders (U)

(SFRD) Policy and Procedures Governing the

Permissive Action Link/Coded Switch Cipher

System (UV) .

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.)

The Effects of Nuclear Weapons

Army Nuclear Weapons Equipment Records and

Reporting Procedures

Nuclear Weapons Firefighting Procedures

Engineer Atomic Demolition Munition (ADM)
Units

Engineer Atomic Demolition Munitions

Company (Corps)

Engineer Combat Support Teams

To obtain the following publications, write the Naval Publications and
Forms Center, 5801 Tabor Avenue, Philadelphia, PA, 19120.

STANAG 2130

STANAG 2139

Employment of Atomic Demolition Munitions

Atomic Demolition Munitions (ADM) Operations
Order

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 are available

only at the above address.

A-4 nrereriie Fs
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Appendix B

TIMER CALCULATIONS |

NEED FOR ACCURACY

Accurate timer calculations 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

to state that an ADM will fire at a specific time. Thereis always atime

span or span of detonation.

DEFINITIONS OF TERMS

Span of detonationis that total time period between the earliest
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 earliest possible time that the munition can

detonate with inclusion of timer error.

Late time hour, similarly, is the latest possible time that the
munition can detonate.

Fire time hour iis that time when the munition would detonate if the
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 time hour and late time hour.

Starting time houris the point in time (date-time group) that the

timeris 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 time.

Early error is the time period between early time hour and fire titime
hour.

Late error is the time period between late time hour and fire 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 MADM and SADM at
‘various timer settings.

TIMER CALCULATION PROBLEM-SOLVING FORMAT

MILITARY

DATE TIME LATE TIME EARLY TIME SET TIME LATE ERRORGROUPS. os :

BASE LINE

« - LATE TIME ————»

~<- EARLY OU}
TIME

~t EARLY -——»

. ERROR

— LATE —»

ERROR

~————_ SET TIME ——___,.

+———-—— SPAN OF -——~—-—» |

DETONATION

Time periods expressed in

hours and/or minutes

R.% vecrp CACTI renee
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MADM Timer Table

TIMER SETTING | min = minute(s), hr = hour(s)

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)

07 hr 00 min thru 01 hr 59 min
- (000100 thru 000159)

02 hr 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 min
(000600 thru 000659)

~ 07 hr 00 min thru 07 hr 59 min
(000700 thru 000759).

08 hr 00 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
(001000 thru 001059) _

11 hr 00 min thru 11 hr 59 min
(001100 thru 001159)

12 hr 60 min thru 12 hr 59 min
(001200 thru 001259)

Early Error

’ Set time minus

Tmin

2 min

4min

6 min

7 min

9 min

11 min

.13 min

15 min

16 min

18 min

20 min

22 min

24 min

TIMER ERROR

Late Error

Set time plus

Tmin

2 min

4min

6 min

7 min

9 min

11 min

13 min

15 min

16 min

18 min

20 min

22 min

24 min

Span

2 min

4 min

8 min

12 min

14 min

18 min

22 min ©

26 min |

30 min

32 min

36 min

40 min

44 min.

48 min

TIMER CAICINATIONS 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 007359) °

14 hr 00 min thru 14 hr 59 min
(007400 thru 001459)

45 he 00 min thru 15 hr 59 min
(001500 thru 001559)

16 hr 00 min thru 16 hr 59 min
(001600 thru 001659)

17 hr 00 min thru 47 hr 59 min
(001700 thru 001759)

18 hr 00 min thru 718 hr 59 min
(001800 thru 001859)

19 hr 00 min thru 19 he 59 min .
+ (001900 thru 001959)

20 hr 00 min thru 20 hr 59 min
(002000 thru 002059)

21 hr 00 min thru 21 hr 59 min:
(002100 thru 002159)

22 hr 00 min thru 22 hr 59 min
+ (002200 thru 002259)

23 he 00 min thru 23 hr 59 min
(002300 thru 002359)

24 hr 00 min thru 24 hr 59 min
(010000 thru 010059)

25 hr 0G min thru 25 hr 59 min
(010100 thru 010759)

26 hr 00 min thru 26 hr 59 min
(070200 thru 010259)

Early Error

Set time minus

, 25 min

27 min

29 min

31 min

33 min

34 min

36 min

38 min

40 min

42 min

43 min

45 min

47 min

49 min

" TIMER ERROR

Late Error

Set time plus

25 min

27 min

29 min

31 min

33 min

34 min

36 min*

38 min

40 min

42 min

43 min

45-min

47 min

49 min

Span

50 min

54 min

58 min

Thr 02 min

Thr 06 min

Thr 08 min

Thr 12 min

Thr 16 min

1 hr 20 min

Thr 24 min

A

1 hr 26 min

Thr 30 min —

1 he 34 min

1 hr 38 min
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MADM Timer Table (continued)

TIMER SETTING

Set (Fire) Time

27 hr 00 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 31 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)

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 011559)

40 hr 00. min thru 40 hr 59 min
(011600 thru 011659)

TIMER ERROR —

Early Error

Set time minus

51 min

52 min

54 min

56 min

58 min

1 hr 00 min

Thr 01 min

1 hr 03 min

Thr 05 min

Thr 07 min

1 hr 09 min

1 hr 10 min

1 hr 12 min

1 hr 14 min

Late Error
Set time plus

57 min

52 min

54 min

56 min

. 58min

Thr 00 min

Thr 01 min

1 hr 03 min

1 hr 05 min

Thr 07 min

t

1 hr 09 min

Thr 10 min

“Thr 12 min

Thr 14 min

Span

Thr 42 min

1 hr 44 min

1 hr 48 min

‘Thr 52 min

Thr 56 min

2 hr 00 min

‘2 hr 02 min

2 hr 06 min

2 hr 10 min

2hr 14 min

2 br 18 min

2 hr 20 min

2 hr 24 min

_2 hr 28 min
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MADM Timer Table (continued)

41 hr 00 min thru 41 hr 59 min The 16 min 1 hr 16 min 2hr 32in
(011700 thru 011759)

i

42 he 00 min thru 42 hr 59 min Thr 18 min Thr 18 min 2 hr 36 min
(011800 thru 011859) 

,

- 43 hr 00 min thru 43 hr 59 min “hr 19 min Thr 19 min 2hr 38 min
. (071900 thru 017959) | : . :

44 hr 00 min thru 44 he 59 min Thre 21 min Thr 21min ‘2 hr 42 min
(01200 thru7 012059) . 

.

45 hr 00 min thru 45 hr 59 min 1 hr 23 min Thr 23 min 2 hr 46 min
(012100 thru 012159) 

mo

46 hr 00 min thru 46 hr 59 min Thr 25 min Thr 25.min 2 hr 50 min
(012200 thru 042259)

47 hr 00 min thru 48 hr 00 min Thr 27 min 1 hr 27 min 2 hr 54 min .F (022300 thru 020000)

TIMER SETTING

Set (Fire) Time

‘

TIMER ERROR

Early Error Late Error Span
Set time minus Set time plus

B-G TIMER CALCULATIONS

FOUR KINDS OF TIMER CALCULATIONS ;

The prefire team may be required to make the following four basic
kinds of timer calculations: }

Fire at (Detonate the munition at a stated time): Given the starting
time hour and the fire time hour, find the early time hour, thelatetime *
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 earlier than a stated time): Given the
starting time hour and the early time hour, find the late time hour, the
fire‘time hour, and the set time.

NLT (Detonate the munition 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,

\



FM 5-106 EMPLOYMENT OF ADM

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 hr 00 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 .

Thr 16 min Thr 16 min 2 hr 32in

‘The 18 min’ 1 hr18 min 2 hr 36 min

Thr 19 min 1hr 19 min 2 hr 38 min

thr 21 min 1 hr 21 min 2 hr 42 min

1 hr 23 min Thr 23 min | 2 hr 46 min

Thr 25 min ‘T Ar 25 min 2hr 50 min

Thr 27 min Thr 27 min 2 hr 54 min

B-G TIMER CANCE atianic

FOUR KINDS OF TIMER CALCULATIONS

The prefire team may be required to make the following four basic

kinds of timer calculations:

Fire at (Detonate the munition at a stated time): Given the starting

time hour and the fire time hour, find the early time hour, the late time ‘

hour, and the set time.

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 munition no earlier than a stated time): Given the
starting time hour and the early time hour, find the late time hour, the

fire time hour, and the set time. |

NLT (Detonate the munition 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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{

SADM Timer Table

TIMER SETTING . TIMER ERROR ‘

; Set (Fire) Time ’ Early Error Late Error / Span
: Set time minus Set time plus

00 hr 05 min thru 02 hr 55 min 1 min 6 min 7 min

, 03 hr 00 min thru 05 hr 55 min 2 min 77min — - 9min

; 06 hr 00 min thru 09 hr 55 min 3min' 8 min 11 min-

os 10 hr 00 min thru 12 hr 55 min 4 min , 9 min 13 min |

13 hr 00 min thru 15 hr 55 min 5 min 10 min 45 min’

16 hr 00 min thru 19 hr 55 min 6 min ~ 1 min 17 min

20 hr 00 min thru 22 hr 55 min 7 min 12 min 19 min

- 23 hr 00 min thru 24 hr 00 min 8 min 13 min 21 min
f

REMOTE OPTION PROBLEM

Whena timer is used to back up the remote option, a special problem

\ 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

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 option as early time

hourin a NET calculation.

SAMPLE PROBLEM

Given: You are orderedto use the timer option to detonatea MADM at

1500 (fire time hour) and to start the timer at 1200 (starting time hour).

Find: cr
1 Set time. 2 Early time hour. 3 Late time hour.

Solution: ,

1 Set tirne equals fire time hour minus starting time hour. 1500 - 1200

= 3 hours. Answer: 3 hours.

2 Early time hour equals fire time hour rminus timer error (MADM
Timer Table) of 7 minutes. 1500- 0007= 1453. Answer: 1453.

— - 8 Late time hour equals fire time hour plus timer error. 1500 + 0007 =

fo. 1507. Answer: 1507.



Appendix C

“ADM TARGET ANALYSIS TABLES

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

~~ Table 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 Buildings and Structures

Air Blast Damage Radi for Bridges
Air Blast Damage Radii for Field Fortifications

Air Blast Damage Radii for Military Field Equipment. -

Air Blast Damage Radii Reduction for Subsurface Burst

Apparent Crater Dimensions |

Landslide Obstacles

Bridge Demolition Tables

Demolition of Dams

Tunnel Demolition Tables

Radii of Safety Tables.

Dose Distance Tables

Radii of Various Overpressure Levels

Safety Distances for Light Aircraft in Flight

Radius of Detonation for Various Mines

Radii of Tree Blowdown Obstacle

Radius of Fire Areas for Surface and Subsurface Bursts

Radii of Safety for Collateral Damage

Radii of Safety for Missiling

Radii of Safety for Thermal Radiation

Radii of Safety for Base Surge |

Radii of Safety for Blast

Radii of Safety for Nuclear Radiation

Nuclear Radiation in Crater and Lip

1/3 and 0.3 Powers of Various Numbers

—C-2-

C-3

C-3

C-4

C-5 |

C-5

C-7

C-8

C-8

C-10

C-12

C-13

C-13

C-13

C-13

C140

C-14

C-16

c-17"

C-19

C-20

C-22

C-24

C-27

C4
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, Table C-1 Air Blast Damage Radii Buildings and Structures
Surface Burst Onty*

‘ (Distances in Meters)

Degree Yield Yield Yield Yield Yield _—‘Yield
- of (KT) (KT) (KT} (KT) (KT) (KT)

‘ Target Description Damage O1 05 1 as) 1 » 5

Multistory blast resistant — MOD 30. 58 81 4151 201 479

reinforced concrete building with SEV 23 - 45 63 117 155 369
reinforced concrete walls. No windows. : ‘

‘ 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. : -

Multistory wall-bearing building, MOD 69 140 207 398 557 1284 ;
‘brick apartment house type, up SEV 54 108 160 307 429 988 red
to three stories. . .

€

* Multistory wall-bearing building, MOD 43 99 142 276 357 B29
monumental type, up to four SEV 33 76 109 , 212 298 691
Stories.

Wood frame building, house type, MOD 92 193 286 555 723 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

- §-ton crane capacity. :

Heavy steel frame industrial ~" MOD 30 59 83 201 295 765
building. Single story, with 25- SEV 18 35 50 124 - 185 502
to 50-ton crane capacity.

Heavy steel frame industrial MoD : 26 49 70 172 258 647
building. Single story, with ; SEV 18 33 47 116 173 454

60- to 100-ton crane capacity. ,

' Multistory steel frame office ~ MoD 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 ‘244 576
y type building, 3 to 10 stories, SEV 21 42 59 110 151 361 |

nonearthquake resistant construction. : . ;

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.. , 7 .

Multistory reinforced concrete, - 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. ‘ ; a

MOD - moderate SEV - severe *

i

c.? ADM TARETT AMIATVOENS TAREPS
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Table C- 2 Air Blast Damage Radi for Bridges
Surface Burst Only*

(Distancesin Meters)

Degree.

of

DamageTarget Description

Highway and railroad truss bridges; » MOD
spans 60-120 meters. SEV
Two-lane hwy, dbl trk, open floor and
sg! trk ballast floor.

Railroad: spans 60-120 meters, sgl trk,
open floor, RR: spans 120 meters.

Highway and railroad girder bridges; MOD
spans 23 meters. Two-lane deck SEV

and through and four-lane deck,
highway. Dbl trk deck, open or ballast

floor, or sgl or dbl trk,

. through, ballast floor, raitroad.

Highway and railroad girder bridges; : MOD
spans 60 meters. Two-lane through SEV
and four-lane deck or through, hwy.
Obl trk deck or through, ballast floor,
railroad.

Highway and railroad girder bridges; MOD
spans 60 meters. Two-lane highway. SEV
Sg! trk deck or through, ballast

floor and dbl trk deck or through,

open floor, railroad.

Floating bridges. MOD
U.S. Army standard M2 and M4, random SEV
orientation.

MOD - moderate

Yield ‘Yield

(KT) (KT)

01 05

22 46

19 38

16 2-34
15 31°

20 42

16 33

26 56.

20 43

22 47

17 36

SEV - severe

Yield

(KT)
A

69

58

49

45

63

49

82

63

69

54

Yield

(KT)
5

140

V17

98

89

124,
96

170

138

141

109

Yield

(KT)
1

200

167

139

“127

176

136

230

209

200

154

Table C-3 Air Blast Damage Radii for Field Fortifications

Surface Burst Only”

(Distancesin Meters)

Degree

Target Description

Command post and personnel. MOD
shelter, modular sections 6 feet SEV
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.

Firing port facing towards MOD
ground zero. - . SEV

Firing port facing away from MOD
ground zero. SEV

Unrevetted trenches and foxholes MOD
with or without cover. ' SEV

Wire entanglements.
Double apron barbed wire SEV
Concertina wire SEV

MOD - moderate’

*See table C-5 for subsurface burst radii reduction.
fi

Damage

Yield Yield

(KT) (KT)
01 05

18 36
17 34

26 53
24 47

21 42
20 - 40

42 84

32 65

24 54

35 78

SEV - severe

Yield

(kT)

49

46

71

64

57

54

114
88

114

Yield

(KT)
5

93

88

137

123

109

103

218
169

161

237

ADM TARGET ANALYSIS TABLES C-3

Yield

(Kn)

122

115

179

160

142

135

285

221

221

325*.

Yield

(KT)
5

529°
442

354

322

452

348

630.

573

521

402

Yield

(KT)

286

269

420

377

334
316

672

521. . |

579,

852. |

N
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Table C-4 Air Blast Damage Radii for Military Field Equipment

Surface Burst Only*

(Distances in Meters)

Degree Yield Yield . Yield Yield Yield Yield
of , {KT) (KT) (KT} (KT) (KT} (KT)

Target Description Damage 01 05 av, 5 1 5

Tracked vehicles - MOD 17 . 38 54 115. 157 411

. SEV 11 24 - 34 72, 98 255

Artiltery MOD 18 39 "55 117 160 419
. . SEV 16 34 48 102 139 363. ,

Wheeled military vehicles MOD 23. =; 52 74 157 © 215 563

SEV 16 35 50 106 145 379

Supply dumps SEV - 11 23 33 68 93 243 .

Radios and elec fire control equip : SEV 22 49 70 148 203 531

od Open grid radar antennas ° . SEV 54 122 173 _ 370 508 1332

Railroad rolling stock _

End-on orientation . MOD 33 67 91 174 228 535

SEV 31 62 84 161 211 496

45 degree orientation MOD 28 62. 87 186 255 667
SEV 19 42 59 125 171 447

Side-on orientation MOD 32 72 102 217 298 779
SEV 26 58 82 175 240 627

Railroad locomotives

End-on orientation MOD 24 48 65 125 164 384
. SEV _ 15 30 41 77 101 237

45 degree orientation MOD 22 48 68 144 197 515

SEV 11 » 26 35 73 100 259

Side-on orientation _ MOD 22 49 69 146 200 528
' : SEV 13 | 28 39 82 412 291

Engineer-heavy equipment : _
Open MOD 31 69 99 210 289 755

Co ‘ SEV 20 43 - 62 130 179 467

Shielded MOD. 18 40 56 119 164 + '427
SEV 16 35 49 104 142 . 371

; Parked combat aircraft

(random orientation) .
Jet fighter aircraft . MOD 26 53 71 137° 179 420
Lo SEV 21 42 57 109 142 334

_Jet bomber aircraft MOD 50 100 136 262 343 808
. . SEV 45 90 122 234 307 722

Prop transport aircraft MOD 55 112 182 292 383 902
, SEV 50 100 136 262 343 - 806

Helicopter aircraft . , MOD 66 134 182 350 | 459 1082
, SEV 58 118 161 308 404 " 962

MOD - moderate SEV - severe v4

*See table C-5 for subsurface burst radii reduction.
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Table C-10 Tunnel Demolition Tables (continued)

30 5.00 0.50 0.50 0.50 0.50 0.10 0.10 0.10 0.10

35 5.00 1.00 0.50 0.50 0.50 0.50 0.50 0.50 0.10

40 5.00 1.00 1.00 0.50 0.50 0.50 0.50 0.50 0.50

45 , 5.00 1.00 1.00 1.00 0.50 0.50 0.50 0.50

50 5.00 5.00 5.00 1.00°1.00 1.00 0.50 0.50

55 * 6.00 5.00 5.00 5.00 1.00 1.00 1.00 1.00

60 5.00 5.00 5.00 5.00 5.00 5.00 5.00 1.00
1

Moderate Damage

Minimum yield (KT) ADM required to extend moderate damage for
30 meters within a tunnel through a hard rock medium

(Significant rehabifitation required to repair. Tunnel may
be passable on foot without recovery work.}

BTD Depth of Burst (Meters)

(meters) Q 1 2 3 4 5 6 7 8

15 0.10 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

; 30 0.50 0.05 0.50 0.60 0.10 0.10 0.10 0.10 0.05

35 1,00 0.05 0.50 0.50 0.50 0.50 0.50'0.10 0.10

40 1.00 1.00 0.50 0.50 0.50 0.50 0.50 0.50 0.50

45 5.00 1.00 1.00 1.00 0.50 0.50 0.50 0.50 0.50

50 5.00 5.00 5.00 1.00 1.00 1.00 0.50 0.50 0.50

55 5.00 5.00 5.00 5.00 1.00 1.00 1.00 1.00 0.50

60 5.00 5.00 5.00 5.00 5.00 5.00 5.00 1.00 1.00

0.05

0.10"

0.50

0.50

0.50

0.50

1.00

10

0.05

0.05

0.05

0.10

0.10

0.50

0.50

0.50

0.50

0.05

0.10"

0.10

0.50

0.50

0.50

0.50

15

0.05

0.05

0.05

0.05

0.10

0.10

0.50

0.50

0.50

Note - If tunnelis accessible, 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

TUNNELS .
Underwater

Nuclear

charge

Tunnel

offset

DOB

, Underground
Post @y DOB |

BTD

&.

Damage distance for rock overburden ==
Ho+TC=T

‘Damage distance other than rock

}~-BTD-+|—— w—>

TC = tunnel casing |

BTD = Burst to tunnel distance

overburden= 4Ho+TC . DOB = Depth of burial
POS 1. Use table D-10

POS 2, Use T dimensionin table C-8, pos 2

ADM TARGET ANALYSIS TABLES C-9
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Table C-11 Radii of Safety Tables

ADM with a 0.01 KT warhead.

(Distance in meters)

Unwarned Exposed Warned Exposed Warned Protected

NEG MOD EMER NEG MOO . EMER NEG MOD EMER
DOB RISK RISK RISK RISK RISK RISK RISK RISK RISK

350R 320R 270R 350R 320R 270R 250R 230R £190R

230M 170M 140M 230M 170M 140M 230M 170M 140M

200S$ 200S 200S 200S 200S 200S 200S 200S 2005S

310S 310S$ 310S 310S$ :310S 3110S 3110S 310S 310S
360S 360S 360S 360S 3640S 360S 360S 360S 3605

290S$ 2908S 290S 290S 2905S 290S 290S$ 290S 290S

160R 130R 80S i60R 130R 80S 100M 80M 80Sm
n
o
w
d
w
-
o

o
e

ADM with a 0.05 KT warhead.

“(Distance 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

570R 530R 450R S70R 530R 450R 430R 400R 330R

450M 350R 260R .450M 350R 260R 440M 330M 260M

450M 350M 280M 450M 350M 280M 450M 350M 280M
4200S 4208S 420S 420S 420S$ 420S 4208S 420S 420S

§70S 5760S 6&70S 570S 570S$ 570S 5708S 570S 570S
710S 7710S 710S$ 710S$ 710S 710S 7710S 7108S 710S

650R 6508S 650S 6650S 6650S 6508S 650S 6650S 6505SN
Q
o
n
a
w
—
o

a

ADM with a 0.01 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

0 690R 650R 560R 690R 650R S560R 530S 490R 410R
1 550M 450R 360R 550M 450R 360R 550M 410M 330M

3 610M °450M 360M 610M 450M 360M 610M 450M 360M

5 600M 470M 430S 600M 470M 4380S 600M. 470M 430S$

7 650S 650S 650S 650S 650S 650S. 6850S 650S 6505S

0 880S 880S 8808S 880S 880S 880S 880S 880S 880S
§ 1000S 1000S 1000S 1000S 1000S 1000S 1000S 10005 1000S
5 490R 440R 440S 490R 440R 440S 4408S 4408S 4405Se

d

Governing Effects: B - Blast; M - Missiting; T - Thermal; R - Radiation; S - Base Surge

!f radiation governs, see table on page 2-16.

NEG - negligibte MoD - moderate EMER - emergency

C-10 ADM TARGET ANALYSIS TABLES
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DOB

0

1

3

5

7

10°

15

25

30

DOB

N
O
W
O

10

15

30

ADM with a 0.5 KT warhead.
(Distances in meters)

.Warned Exposed

NEG MOD EMER

RISK RISK’ RISK

1020R 970R 850R

850M 780R 660R

1150M 850M 680R

Bs90M 880M 710M

1210M 900M 790S

1190M 1150S 1150S

1650S 1650S 1650S

1950S 1950S 1950S

1630S 1630S 1630S

Unwarned Exposed

NEG MOO EMER

RISK RISK RISK

1340T 1220T 850R

1230T 1120T 660R

1150M 920T 680M

1210M 890M 710M

1210M 900M 7390S

1190M 1150S 11505

1650S 1650S 1650S

1950S 1950S 1950S

1630S 1630S 1630S

ADM with a 1.0 KT warhead.

(Distances in meters)

Warned Exposed

NEG MOD EMER

RISK RISK RISK

1190R 1130R 1000R

1040M 950R 820R

1320M 1t000M 810M

1600M 1180M 940M

1610M 1190M 950M

J610M 1200M 1020S

1580M 1230S 1230S

1510S 1510S 1510S

2150S 21508 21508

Unwarned Exposed

NEG MOD EMER

RISK RISK RISK

1920T 1770T 1000R

1790T 1650T 930T

1540T 1420T 810M

1600M 1190T 940M

1610M t190M 950M

T6IOM 1200M 10208

1580M 1230S 1230S
1510S 1510S 1510S

2150S 2150S 2150S

i

ADM with a 5.0 KT warhead.

(Distances in meters)

Warned Exposed -

NEG MOD EMER
RISK” RISK RISK

3080T 2830T 2170T
2950T 2710T 2070T

3690T 2470T 1890T
2640M 2230T 1700T

2940M 2210M 1780M

338QM 2500M 1990M

3810M 2792M 2280S

3810M 2870S 2870M

3810M 3810S 3640S

Unwarned Exposed

NEG MoD EMER

RISK RISK RISK

5180T 4840T 3110T

4960T 4630T 2980T

4530T 4230T 2720T

4100T 3830T 2450T

3670T 3430T 2190T

3380M 2820T 1990M

3810M 2800M 2290S

3810M 2870S 2870S

3810M 3640S 3640S

Table C-11 Radii of Safety Tables (continued)

Warned Protected

NEG

RISK

8IOR

850M

1150M

1210M

J210M

1190M

1650S

19505

1630S

MOD

RISK

760 R

660M

850 M

8390 M

900 M .

1150S

41650$
1950S

1630 $

EMER

RISK

660R

540M

680 M

710M

7905

1150S

1650S

1950S

1630S

Warned Protected

NEG

RISK

1050B

1040M

1320M

1600M

1610M

1610 M

1230S

1510S

21505

MOD

RISK

920B |
890B

1000M
1180M

1190M

1200M

12308

1510,S

2150S

EMER

RISK

780R

680M

810M

940M

950M

1020S

12305

1510S '

2150S

Warned Protected

NEG
RISK

2400 8

2340 B
2347M

2640 M

2940 M

2280 M

3810M .

3810M

3810 M

MOD

RISK

2100B

2040 B

19408

2010 M

2210 M

2500 M

2800 M

2870S

3640 S

EMER

RISK

1330 R

1350 M

1490 M

1640 M

1780 M

1990 M

2280 S .

2870 S 4

3640S

Governing Effects: B - Blast; M - Missiling; T - Thermal; R - Radiation; S - Base Surge

tf radiation governs, see table on page 2-16. ;

NEG - negligible MOD - moderate EMER - emergency

ADM TARGET ANALYSIS TABLES C-11
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Table C-12 Dose Distance Tables
(Distances in Meters)

Exposed Personnel

Yield (KT)
Dose (cGy) 01 08 a 5 10. 50

5 1279 1288 1300 1391 1620° 2680

10 1248 1257 1269 1360 1550 2520

15 1217 1227. 1238 «= 1329. «1410-~— 2400
, 20 1187. 1196 1207 1299 1360 2320

y 25 1156 1165° #1176 1268 1310 2260
4 30 1125 1134 1146 1237 1280 2210

35 1094 11031115 = 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_—«#929s«1100—Ss: 1940

90 . 755 765 776 867 1080 1910

100. 694 703 714 806 1060 1890

Personnel in Foxholes

Yield (KT)
Dose (cGy) 01 05 A 5 1.0 5.0-

5 1046 1054 1064 1142 1360 2290
10 1018 1026 1035 1113 1220 2110
15 989 997 1007 1084 1150 2010

20 961 968 978 1056 1100 1920
25 932 940 949 1027 1060 1860
30 . 903 911 921 998 1030 1820
35 875 882 892 970 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
Y 70 674 682 692 769 890 1600 , .

. 80 617 625 634 712 860 1570

90 560 568 577 655 850 1540
100 502 510 520 598 830 1510

Py
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| Table"C-20 Radii of Safety for Thermal Radiation (continued) |

386B 3988 OT OT “OT

ra ADM with a 1.0 KT Warhead.

(Distances in Meters) ;

Sgi Story Sql Story Lt Steel "Thermal Ignition
Personnel Categories Frame Masonry Indus Fixed RR Wood

DOB Urban Rural Open Bldg Bidg - Bldg Bridge Equip Shingles Drapes Newspaper

@] 780R 1000R 1000R 1092B 747B 483 8 4038 367B 593T 845 T 892 T
1 680M 820R 930T 1047 B 716B 463 B 385B 351B 553T. 788T 832T

| .3 810M 810M 810M 964S ; 658B 483G 3538 3228 472T 675T 713T

5 940M S940M 940M 887B 605 B 523G 324B 2948 391T 562T 593 T

A 7 S50M 950M 950M 816B 557G 557G 296B 269B 310T 448T 4747

10 1020S 1020S 1020S 719B 602G 602 G 259B 2358 189T 278T 294T

! 15 1230S 1230S 1230S 662G ~- 662G 662G 2068 1878 OT OT OT

“ 20 1510S 1510S 1510S 709 G 709G 709 G 195M 195M OT OT oT

30 2150S 2150S 2150S 779G 779G 779G 221M 221M oT OT OT

~ ADM with a 5.0 KT Warhead.

; (Distances in Meters)

° Sg! Story SgiStory Lt Steel ‘ Thermal Ignition
Personnel Categories Frame Masonry Indus Fixed RR Wood . ‘

DOB Urban Rural Open Bldg Bldg Bldg Bridge Equip Shingles Drapes Newspaper

(6) 1330R 2170T 3110T 2379 B 1849 B 11118 ‘ 938B 962B 1907T 2369T 2442T
1 1350M 2070T 2980T ’ 2320B 1803 B 1081 B 913B 936B- 1824T 2268T 2338 T

3 1490M 1890T 2720T 2206 B 17138 1106G 864B 886B 1658T 2064T 2128T ‘

5 1640M 1700T 2450T 2098 B 1627B 1173G 817B 838B 1492T 1861T 1919T ,

7 1780M 1780M 2190T 1994 B 1545 B 1235G 7738 7938 1326T 1657T 1710T

10 1990M 1990M 1990M 18488 1429 B 1319G 709B 728B 1076T 1352T 1396T

15 2280S 2290S 22905 1625 B 1439 G 1439G 614B 630B 661T 843T 872T

20 2870S 2870S 2870S 1541G 1541G 1541G 529B 6438 246T 335 T 349 T

| 30 3640S 3640S 3640S 1705 G- 1705 G 1705 G

Sgl- single - Lt - light
|

‘Governing Effects: 8 - Blast; M - Missiling; G - Ground Shock; T - Thermal; R - Radiation; S - Base Surge
in .
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Table C-19 Radii of Safety for Missiling

ADM with a 0.01 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

(0) . 156 127 108 156 127 108 ‘ 156 127 108
1 222 169 137 222 169 137 222 169 137

3 131 111 98 131 174 98 131 111 98

} 5 93 79 69 93 792 69 93 79 69
7 93 79 69 93 79 69 ' 93 79 -69
10 93 79 69 93 79 69 : 93 79 69

15 93 79 69 93 79 ‘69 ‘ 93 79 69

ADM with a 0.05 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

19) 290 233. 198 : 290 233 198 290 =. 233 198
1 440 324 257 440 324 257 440 324 257

3 447 341 278 447 341 278 447 341 278

5 394 318 = 271 394 318 271 394 318 271

7 240 205 181 240 205 181 240 205 181

10 196 163 142 196 163 142 196 163-142

15 161 135 118 161 135 118 °161 135 118

ADM with a 0.1 KT Warhead.
’ .

1 . ; . (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

ie) 379° 303 256 379 303 256 379 303 256 ~
1 549 409 327 549 409 327 549 409 327

3 607 448 355 ‘ 607 448 355 607 448 355

5 ‘5698 461 378 598 461 378 598 461 ‘378
7 553 443 374 553 443° —-374 553 443° 3374

10 334 281 246 334 281 246 3340 281 246 .
15 250 207 179 250 207 179 250 207 179

25 203 169 147 203 169 147 203 169 © 147

ADM with a 0.5 KT Warhead. ,

(Distances in Meters) Bee,

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

ie) 694 557 471 694 557 471 694 557 471
1 844 654 §39 844 654 539 844 654° 539

3 1145 849 =. 675 1145 849 675 1145 849 675

5 1201 886 703 1201 886 _ 703 1201 886 703
7 1204 891 708 1204: 891 708 1204: 891 708

10 1184 889 715 . 1184 889 715 1184 889 715
15 1113 874 728 1113 874 728 1113 874 728

25 627 523 457 627 523 457 627 §23 457

30 « 480 398 345 480 398 345 480°} ~=398 345

Neg - negligible Mod - moderate Emer - emergency

,

C-16 ADM TARGET ANALYSIS TABLES
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Table C-19 Radii of Safety for Missiling (continued)

Unwarned Exposed

ADM with 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

1520

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

1597 1180 936

1604 1186 942

1607 1191 948

1571 1182 952

1490 1154 951

1169 946 806

504 421 367

ADM with a 5.0 KT Warhead. .:

(Distances in Meters)

Warned Exposed

Neg

Risk

1907

2054

2347

2640

2933

3373

3806

3806

3805
3062

1477

Mod

Risk

1520

1618

1814

2010

* 2206
2500

2792

2796

2804©

2433

1232

Emer

. Risk

1276

1347

1489

1632

1774

1988

2201

2207

2218

2041

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

1671 1182 952

1490 1164 951°

1169 946 806

504 > 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
3806 2796 2207

3805 2804 . 2218

3062 2433 2041
1477 1232 1072

Neg - negligible Mod - moderate Emer - emergency

Table C-20 Radii of Safety for Thermal Radiation

Unwarned Exposed

ADM with a 0.01 KT Warhead.

‘(Distances in Meters)

Warned Exposed Warned Protected

Neg - negligibte Mod - moderate

‘Neg Mod Emer
. Risk Risk - Risk

133 123 ' 66
100 92 50

33 30 16
ie) 0 0
0 0 ie)
is) 0 0
ie) 0 0

Neg Mod Emer
Risk Risk. Risk

83 75 59
62 56 44

21 19 14
0 Q me]

(e) ie) ie)
0 0 0

ie] 0 0

Emer - emergency

Neg Mod Emer -

Risk Risk Risk

18 17 13
14 12 10

5 4 3

0 0 0

e) Q 0
0 ie) Q
0 0 “0

‘

ADM TARGET ANALYSIS TABLES C-17
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Table C-20 Radii of Safety for Thermal Radiation (continued) :

- 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
DOB Risk Risk Risk Risk Risk Risk Risk Risk Risk

i¢) 339 309 162 194 174 “432 34 30 21
1 284 259 135 162 145 109 27 24 16
3 175 159 81 98 88 65 .13 11 6
5S | 66 59 27 34 30 21 i¢) 0 0 -
7. 0 i?) ie) i¢) i¢) i?) 0 0 ie)
_ 10 0 0 0 is) 0 ie) i¢) 0 0
15) 0 i¢) ie) i¢) 0 0 ie) 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 re

DOB Risk Risk Risk Risk Risk Risk Risk Risk Risk

0 525 473 242 283 253 189 44 38 25

1 ot 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 1 i¢)

; 7 38 33 8 12 9 2 fe] Oo - 0
‘ 10 0 0 ie) 0 0 0 0 19) 10]

15 ie) ie) i¢) 0 [e] i?) 0 0 0
25 0 i¢) i¢) ie) (9) ie) i¢) (6) 0

AOM with a 0.5 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

i¢) 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
5 791 722 380 416 372 267 59 51 32
7 574 524 272 298 266 189 36 29 15
10 249 226 110 ~ 122 107 71 i¢) 0 i¢)
15, fe) ie) i¢) 0 ie) ie) 0 0 0
25 ie) 0 i¢) (0) 0 is) 0 0 0
30 fe) ie) ie) 0 ie) ie) 0 0 0

ADM with a 1.0 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 .

0 1911 1761 991 1048 945 698 181.» 162 116 ”
1 1785 1645 925. 978 882 651 168 149 106
3 1633 1413 793 838 755 557 _ 140; 124 87 ,

5 1282 1181 660 698 §29 462 113 100 | 68

7 1030 948 §28 §59 §03 368 85 75, 50 -
10 653 600 329 349 313 226 44 37 21
15 24 20 i¢) 0 0 i¢) (0) 0 0
20 Oo . (0) ie) 0 i¢) ie) ie) 0 - 0
30 fe) i¢) 0 O° 0 0 0 QO: om

Neg - negligible Mod - moderate Emer - emergency

Z

= C-18 ADM TARGET ANALYSIS TABLES
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Table C-21 Radii of Safety for Base Surge (continued)

Unwarned Exposed

Neg |

Risk

365

365
4 10

700
1148

1644

1944

1309

iw
]

ie
)
a

A
T
A
O
N
A
W
$
O

W
N

,

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

2145O
O
D
o
O
n
a
w
-
o
O

W
N

Mod

Risk

450

Emer

Risk

450

450

450
660

832
1016

1225

1510

2145

Unwarned Exposed

Neg’

Risk

940

940

940

940

975

1483

2281

2868

3632

is
,

3
°
@

C
O
U
o
y
n
a
w
-
o

G
O
N
)

a
t
 o
n

Mod

Risk

940

940

940

940

975

1483

2281

2868

3632

Emer

Risk

940

940

940

940

975

1483

2281

2868

3632

Unwarned Exposed

5 Neg

0o0B Risk

Q
O
o
O
n
a
q
w
u
n
~
o

n
N
©

1

1

Neg - negligible

Mod

Risk

68

56

39

27

18

10
4

Mod - moderate

C-20 apm TARGET ANALYSIS TABLES

Emer

Risk

ADM with a 0.5 KT Warhead.

(Distances 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

366

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

1225

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

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

Table C-22 Radii of Safety for Blast

(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

365

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

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 .

940

940

~ 975

1483

2281
2868©

3632

Warned Protected
Neg
Risk

Mod

Risk

Emer

Risk
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j DOB

Q
O
M
O
n
a
w
n
=
o

w
n

‘
o ° ie
]

O
O
U
O
N
A
W
-
o

W
N
a
a

‘DOB

C
L
O
N
A
w
W
+
o

1

1

Neg - negligible

Table C-21 Radii of Safety for Base Surge (continued)

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

4225

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

Emer

Risk

940

940

940

940

975

1483

2281

2868

3632

Table C-22 Radii of Safety for Blast

Unwarned Exposed

Neg

Risk:

Mod

Risk

68

56

39

27

18

10
4

Mod - moderate +

Emer

Risk

C-20 ADM TARGET ANALYSIS TABLES

ADM with a 0.5 KT Warhead.

(Distances 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

1225

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

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
10
4

Emer- emergency

Emer

Risk

28

19

13

9

5

2

Warned Protected

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

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

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

940

940

975 cos
1483

2281

2868.
3632

Warned Protected

Neg

Risk

153

127

87
60

41

24

9

Mod

Risk

. 135
112

,

’ Emer

Risk
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M
T
O
n
a
ao
O

a
y

pos

N
O
W
©

10

15

Unwarned Exposed

Neg

Risk

143

127

100

Mod

Risk

Emer

Risk

Unwarned Exposed

Neg"

Risk

189

171

141

115

93

67

37
4

Mod

Risk

168

152

125

102

Emer

Risk

Unwarned Exposed

Neg

Risk

372:

3155
282
252

212

158

83

38

Mod

Risk

332
314

281

251

224

188

139

72

31

Emer

Risk

221

209

186

165

146

121

87

40

12

Unwarned Exposed

Neg

Risk

498

477

438

402

368

323

258

206

127

8

Neg - negligible

‘Mod

Risk

446

427

391

359

328
288

230

182
112

a)

.- Mod - moderate

Emer

Risk

337

322

295

270

247

* 215

170

134

79

om

ADM with a 0.05 KT Warhead. ©

(Distances in Meters)

Warned Exposed

Neg

Risk

143

127

100

ADM with a 0.1 KT Warhead.

Mod

Risk

Emer

Risk

(Distances in Meters)

. Warned Exposed

Neg

Risk

- 189

171

141

116

93

67

37
4

ADM with a 0.5 KT Warhead.

Mod

Risk

168

152

125

102

Emer

Risk

(Distances in Meters)

Warned Exposed

Neg

Risk

372

352

315

282

252

212

168

83

38

ADM with a 1 KT Warhead.

Mod ;

Risk

332

314

281

251

224

188

139

72

31

Emer

Risk

221

209

186

165

146

121

87.

40

12

(Distances in Meters)

Warned Exposed

Neg

Risk

498

477

438

402

368

323

258

206

127

8

Mod

Risk

446

427

391

359

328

288

230

182

112

5

Emer - emergency

Emer

Risk

337

322

295

270.
247

215
170

134

79

8)

Table C-22 Radii of Safety for Blast (continued)

Warned Protected

Neg
Risk

302

270

215

171.

135

94

50

Mod

Risk

266

937
188

149

118

82
43

Emer

Risk

Warned Protected ©

Neg

Risk

405

370

308
255

211

158

95

28

Mod

Risk

355.

324

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

. $31
477

405

307

173

92

Emer

“Risk

295

279

249

222

198

165

122

61
25

Warned Protected

Neg

Risk

1047

1004

924

850

782

689

558

450

"48

“ 291"

Mod

Risk

920

883

812

747

687

605

489

394

253
39

Emer

q

Risk -

ADM TARGET ANALYSIS TABLES C-21
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| . Table C-20 Radii of Safety for Thermal Radiation (continued) —

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

0 1096 972 . 888 1096 972 888 + 2391 2092 867
1 1067 946 864 . 1067 946 864 2331 2040 843

I 3 1011 895 .. 817 : 1011 895 817 2217 1939 798
5. 7 847 773 957 847 773 2108 1843 ‘754

; 7. 906 801 730 : 906 g01 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 £627 550 498 - 627 550 ° 498 . 1435 1249 484
. 30 464 403 361 464 403 361 1101 955 351

Table C-23 Radii of Safety for Nuclear Radiation
| 

ADM with a 0.01 KT Warhead.

St (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

ie) 343 316 261 343 - 316 > 261 © 247 226 181
1 178 149 83 178 149 83 58 45 27| 3 159. «125 35 159-125 35 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 34 159 124 34 0 -0 0
15 159 124 34 159 124 34 i¢) i@) 0

|

| L ADM with a 0.05 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

| 0 562 526 447 | 562 526 - 447 423 393 326
1 381 342 259 381 342 259 208 173 96| 3 368 329 243 368 329 243 180 138 33

| 5 368 329 243 368 °329 243 180 138 32
7 368 - 329 242 368 ° 329 242 180 138 32
10 368 329 242 368 329 242 180 138 _ 32| 15 368 329 242 368 329 242 179 138 31

ADM with a 0.01 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

. ie) 684 642 551 684 642 551 523 487 403°
\ 1 491 448 353 491 448 353 296 257 170

3 480 435 339 480 435 339 276 233 131
| 5 480 435 339 480 435 339 276 233 ° 131
| 5 480 »435 339 480 ' 435 339 276 233 131

10 480 435 338 480 435 333 276 233 131
15 480 435 338 480 435 « 338 276 232 130
25 480 435 338 480 435 338 275 .232 129

| Neg - negligible Med - moderate Emer - emergency

~ C22. ADM TARGET ANALYSIS TABLES
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f

DOB

Oo

1

3

5

7

10

15

25

30

Qo
 

oO

w
 

O
C
O
M
O
n
a
w
W
o
 
a
.

O
O
U
O
N
T
W
Ho
O

W
w
e

- Neg - negligible~

Unwarned Exposed

Neg

Risk,

1017

833

822

822

822

822

822

822

821

Mod

Risk

963

775

765

765

765

765

765

765

764

Emer

Risk

845

651

640

640

640

640

640

640

639

Unwarned Exposed

Neg

Risk

1187

1015

1006

1006

1006

1006

1006

1005

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

Neg

Risk

1983

1818

1810

1810

1810

1809

1809

1809

1809

Mod

Risk

Mod - moderate

Emer

Risk

1693

1505

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
765

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

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

Emer - emergency

Emer

Risk

1693.

1505
1496

1496

1496

1496

1496

1496

1495

Table C-23 Radii of Safety for Nuclear Radiation (continued) .

Warned Protected

Neg

Risk

801

574

561

561

561

561

561

561

560

Mod

Risk

754

524
611

511

511.

511

511

511

510

Emer

Risk

651

415

400

400

400

400

400

400

399

Warned Protected

Neg

Risk

946

725

714
714

714

714

714

713

713

Mod

Risk

893

670

658
658

, 658

658

658

658

657

Emer
Risk

779

549

536
536

536

536

536

536

536

Warned Protected

Neg

Risk

1593

1366

1355

1355

1355

_ 1355

1355

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 (continued)

Unwarned Exposed
: Neg

DOB Risk

ie) 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

fe) 1187
1 1015

3 1006

5 1006

7 1006

10 1006

15 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

Neg

DOB Risk

is) 1983
1 1818

3 1810

5 1810

7 1810

10 1809

15 1809

20 1809

30 1809

Neg - negligible ,

Mod

Risk

1893

1722

1713

1713

1713

1713

1713

1713

1713

Mod - moderate

Emer

Risk-

1693

1805

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 Meters)

Warned Exposed

Neg

Risk

* 1187
1015

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

1505

1496

1496

1496

1496

1496

1496

1495

Warned Protected

Neg

Risk

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

946

725

714

714

714

714

714

713

713

Mod

Risk

893

670

658

658

658

658

658

658

657

Emer

Risk

779

549

536
536

. 536

536

536

536

536

Warned Protected

Neg

Risk

1693

1366

1355

1355|

1355

1355

1355

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-24 Nuclear Radiation in Crater and Lip (continued)

DOB

0

5

10

15

20

H+1

41300

-4310
2650

2240

2130
2370

18300
2740

1830

“4320

1210

1310

H+1

42700

4390

2670

2480

2440

2520

28200

2860

2090

1610

1510

1600

H+1

43200

‘7330

4550

3860

2970

2750

2620

20400

4440

2690

2430

2120

' 4930|
- 1760|

H+10

2750

280

170

159

162

162

‘ H+I0

2800

290

170
170

169

170

1800

173

156

119

107

119

H+t0

2800

520

290

179

173

171

* 1020

285

172

169

156

145

129

AKT

H+24 #2.

860 375

89 42

54 23

48 20

46 19°
BT 23

450 158

58 25

40 17

27 13

25 12.
27 13

H#24 D422

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|

H+24 042

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 cGy/hr.

Predicted Rate in cGy/hr

DRY SOIL

Dt5 D+7 D+30

128 85 74

13° 9 1

8 6 *

7 5 -

7 5 *

7 5 .

WET SOIL

58 38 5
8 6 *

6 4 *

4 3... *
4 2 *

4 3 *

. DRY ROCK

D+5 Dt7. 0+30

132 86 15

13 10 1 '

8 6 »

8 6 *

8 6 *

8 6

WET ROCK

92 58 9

8 6 a

5 3 * L

5 3 *

5 3 *

DRY SOIL . .

D+5 47 D+30

132 90 16

. 23 16 2

13 9 4

10 8 *

8 6 * .

8 6 *

8 6 *

WET SOIL :

64 42 7
13 9 1

8 6 *

8 6 *

7 5 *

6 4 .

6 3 . fo

ra

ADM TARGET ANALYSts TABLES C-25
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Table C-24 Nuclear Radiation in Crater and Lip (continued)

DOB OH#1

0 45200
5 7440

10 4650

15 3900
20 = 3440
25. = 3380

30 3380

0 33200
6+ 4540

10. 3120
15-2630
20 2290

25 2010
) 30 1890

pop 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
25 2250

30° 1970

HHI

_ 0. 47700

_ 5 7830
10 5340
15 4540

, 20 3870
25 3640

30 3490

0 36000
5 5510
10 3610
15 3100

- 20 2780
25 2550
30 2290

:
C-26 ADM TARGETS ANALYSIS TABLES

H+10

2850

530

295

210

189

189

: 189

2170

290
185

171

163

150

144

H+i0

3150

570

325

290

200

192

190

“2300

375

192

185

173

170

159

Predicted Rate in cGy/hr

« rate is less than 1 cGy/hr.

SKT

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 42 D+5 D+7 #30

9600 420 144 96 17
"432 «173 24: 17 2

101 49 16 11 1
92 43 13 9 1
73 33 9 7 *
63 27 8 6 *
58 25 8 6 *

‘WET SOIL

600° 220 88 S57 9
102. 51 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 42 D15 = D+7 ~—- #30

970 420 142 98 17

133 ‘74 24 17 2

102° 51 17 42 1

93 43 13, 9 1

79 35 10 8 *
73 33° 9 7 *
70. (31 10 8 *

WET ROCK

770 330 1200 (74 13
105 53 17 12 1

73 33 9 7, *
63 27 8 7 .

58 25 8 6 *
54 23 8 6 *

48 21 7 5 .

vee
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Table C-24 Nuclear Radiation in Crater and Lip (continued)

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

. 3750

(No) 1/3

Predicted Rate in cGy/hr

D+30

21

N
I
G

—
m
o
 
e
h

k
 

*#
 
€
—
 
N
N
O
)

~ D+30

n
w

a
tm
e
 
A
D

k
 
e
m

 m
R

5KT

DRY SOIL

H+H10 9 -H#24—séH. D+5 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 14 58 20 13

280 90: 42 12 9

192 73 33 9 7

185 63 27 8 7

173 58 28 8 6

DRY ROCK

H+10 -HH24. «D2 D+5 D+7

4600 2900 570 400 127
920 295 107 37 25
635 145 81 27 18
430 114 61 19 13
325 102 51 17° 12
295 94 44 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 re 8
196 77 ‘33 10 - 8

- Table C-25

1/3 and 0.3 Powers of Various Numbers

{No.) 0.3 Number

25 .40 74
31 ‘50 ‘79
135 .60 84

:38 70 ‘89
41 -80 .93

"43 90 ‘97

45 1 1.00

47 2 1.26

‘49 3 1.44

‘50 4 1.59
62 5 1.71

%
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SAR iPLE ADM OPERATIONS ORDER

Purpose. This appendix, which promulgates STANAG 2139 (Atomic
Demolition Munitions [ADM] Operations Order), standardizes the

procedures to be used for the issuance of ADM Operations Orders (OPORD).

The ADM Operations Order. The standard format for the ADM
operations orderis provided on the following pages. This ADM mission

execution orderis structured as follows:

BASIC ORDER

References |

, ADM Mission Task Force Organization

Situation

Mission

Execution

Service Support

Command and Signal

' Demolition Report

ORDER OF APPENDIXES

1. 1:50,000 Overlay

2. Munition Employment and Firing Data

3. Subgroupings of ADM Mission Task Force

4, Orders, Reports, and Code Words ,

§. Standing Operating Procedures (SOP)
for ADM Employment

6. ADM Target Folder(s)_

D-1
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The basic order and appendixes 1 through 4 are preparedon 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 included in the ADM target folder at appendix 6 to the

OPORD.

Forms. The ADM operations order shall be prepared 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

forms will bear the appropriate security classification in accordance 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 an individual specifically authorized in writing

to do so by the executing commander. : :

DA Form 3065-1 (ADM Target Folder). This form is to be completed 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 savings in

time when needed for the execution of the ADM mission.
je

D-2 SAMPLE ADM OPERATIONS ORDER
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(Security Classification)

Copy No. \_ of 5_ copies
52d Mech Div

(Issuing Headquarters)

Phoenix (VA 9412)
. (Place of Issue) (may be in code)

25 09002 sep 14383
(Date-time Group of Signature)

XB 14
(Message Reference No.)

ADM OPERATIONS ORDER NO. _.2____ FOR THE EXECUTION OF:

'SUPPLAN: _____ (OR ADML(s): _A\#‘andA38 _ )

REFERENCES: a. SUPPLAN: SPARK Dated: #Ock_8) .

b. Map: Series US22 1:50,000 Scale, Sheet: 4661 (Oakston) :

c. ADM Target Folders: A\F and A332

Time Zone used throughout the order: ZULU

EXECUTING COMMANDER: William P. Snith MG Div Cde
(Name) (Rank) (Position)

' ADM MISSION TASK FORCE ORGANIZATION: : \

a. ADM Mission Officer: John Coleman MAS HHC524 Mech Diy
(Name) : (Rank) (Organization)

(1) Alternate: — Man Grady CPT _tittc,pSdd Mech Diy
(Name) ‘ (Rank) (Organization)

(2) Alternate:
(If required) (Name) _ (Rank) (Organization)

b. Engineer Support Commander(s) and Unit(s): 41e David Thomas

§2d Eng c_ Bn

c. Security Force Commander(s) and Unit(s): CPT Mattioesc Dill as

B Co,|.; {- 45 4h Tof. ’

d. ADM Platoon Leader(s) and Unit(s): frank —Kovale 3a Pir,

Ab th Engr Co, (ADM) ,

(Security Classification)

DA Form 3065 Replaces DA Forms 3064-R, 3065-3-R, 3065-R, and 3066-R, which will 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_peovideteam leader and local security
(Organization) LU

(2) ADM Target Team B: 3A Bde provide team leader aah local seeveity
(Organization)

(3) ADM-Parget-Feam-Gi . : -

(Organization) ‘

(4) ABAPParpet-Feaneb:

(Organization)

(5) Others-ae-required—

(Organization)

{. Signal Element Commander(s) and Unit(s): i 5 i

} g. Other Forces Unit:

SITUATION (to be completed as necessary)

a. Enemy Forces 8th GTA of the Southera Front 4 expected to penetrate the
Division's initial defenses along Highway F by 25 (600Z Sep 83. Small bands

of enemy aiclorne elements are attenpting to secure key terrain in 2d and 34
b. Friendly Forces , 5 Ble sectors,

Division OPORD 20
c. Attachments and Detachments

MISSION oo ,

Execution of SUPPLAN/ADML NO.AIE+ A3@ as modified by competent authority and as
directed herein and after release notification. ao

a EXECUTION

a. Conceptof Operations: After receipt of final instructions from the Executing Commander
and the authenticated Nuclear Control Order, the ADMLs shown on the 1:50,000 overlay 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)

[-4 SAMPLE ADM OPERATIONS ORDER
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(Security Classification)

c. Coordinating Instructions

(1) ADM Mission Task Force rendezvous at Assembly ‘Area: 3220 on order of “‘,

i
Executing Commander. (NLT 251200. Sep 33? (grid reference) ’

(2) ADM Mission Task Force move from Assembly Area to Employment Area on: adec of
mission officec (specific
orders).

(3) Regroup at VA 363220 after mission completion.
(grid reference)

(4) State of Readiness: a Lo ‘

(a) Ifthe state of readiness SITUATION III has not already been achieved, the ADM Mission
Officer will order it independently and as he deems necessary.

(b) The ADM Mission Officer will order that the state of readiness SITUATION II be
; established immediately upon arrival at the employment area.

(c) State of readiness SITUATIONI will be established by procedure selected and checked or
filledin below:

AF A ASB Cc 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.
ISISZ [I9IS2 x
DTG DIG DTG/ \OTG

Will be ordered independently by
ADM Mission Officer after receiptof proper authority from the x *~
Executing Commander,

Remark: If firing to be by timer only, the state of readiness SITUATION | can be — ~
established only after the time of detonation has been ordered.

(5) Firing Order Instructions: ADM will be fired (Check the one desired below).

J A Bo YC dD

In accordance with ‘
supplementary orders of the
Executing Commander through
ADM Mission Officer

In accordance with Appendix 2,
Column m, of this OPORD A x

(Security Classification) : - .

a

SAMPLE ADM OPERATIONS ORDER D-5
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(Security Classification)

(6) Return to prior condition

The Executing Commander may, in unusual circumstances, require change of firing time

after state of readiness SITUATIONI has been established. In this case a change back to

state of readiness SITUATION I] is accomplished until a new date-time group (DTG) or order

for change to state of readiness SITUATION1 is ordered. (For timer only option a change

from state of readiness SITUATIONI to state of readiness SITUATION thiis only possible up

to.20__ minutes prior to Time of Detonation (TOD).)

(7) Emergency firing (check desired procedure):

ADML

B Cc

(a) The ADM Mission
Officer7 ADM Target Team
Leader is not authorized to
order emergency firing of the

ADM on his own initiative.

(b)

‘ @the ADM is emplaced at the

* the enemy is in’the act of

The ADM Mission Officer, or in
his absence the ADM Target

Team Leader,is authorized to
order emergency firing only if
all of the following conditions
are met:

¢ a valid nuclear release has
been received;

{This includes authorityte
change the state of readiness as
required.)

designated target;

@ emergency evacuation is not

possible;

capturing the ADM.

(c) 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 having 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

evacuation is not possible.

(Security Classification) ,

D-6 SAMPLE ADM OPERATIONS ORDER
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(Security Classification)

SERVICE SUPPORT ~

. _ To be issued separately by the ADM Mission Officer.

COMMAND AND SIGNAL

a. Locations:

(1) Forward Location (Forward Field Storage Site (FFSS)/Field Storage Site (FSS)/ Assembly
Area): See Appendixes 1 and 2.

(2) Command/Agsembly Sites: See Appendixes 1 and 2 (or to bé determined by the ADM

Mission Officer).

(3) Firing Sites: See Appendixes land 2(or to be determined by the ADM Mission Officer/ADM
Target Team Leader).

b. Passwords: To be issued by ADM Mission Officer, changing daily at 12002.

c Reporting: See Appendix 4.

d. Communication between Executing Commander and ADM Mission Officer:

(1) Primary means of communication.

(a) Radio communications, including necessary relays will be provided between Executing

Commander and ADM Mission Officer by:

HHO 524 Meda Diy
(enter responsible unit)

"OY ‘between ADM Mission Officer and ADM Target Team Leaders by:

ad Ble -
; : . _ (enter responsible unit)

(b) Pertinent signa] communication data:

Division command channel frequency (2) will be ysed

(2) Alternate means of communication (at least one communication linkis required). Possible

alternatives are:

(a) Liaison Officer, ADM Mission Task Force

Raul Hont LT HH, 52d Mech Div
(Name) _ (Rank) (Organization)

(b) Exisiting military and/or civil telecommunications networks: u

G-3 Oona tele, no. ° O41- 4333
' (pertinent data; e.g., telephone number, network entry point)—

(Security Classification)

"SAMPLE ADM OPERATIONS ORDER D-7
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\

(Security Classification)

(c) courier
(other)

, , (3) Special instructions (for instance, radio silence, cryptographic material, loss of
communication).

ainmize cadio aie ime 4 passing trate

e. Code Words: See Appendix 4

f£. Liaison: To be established as soon

Onkston Police Dept

as possible with:

Tele. 41-4999.
(Organization/ Location)

g.(1) After execution of the mission all copies of this order will be returned to the Executing

Commander.

(2) The ADM Mission Officer will complete para 6 below of Copy No. 2.

SIGNATURE: Willem 2 thaith
APPOINTMENT: CG 524 Mech Div

DATE: 25_SepBd

RANK: MG

'TIME OF ISSUE:Q400.£_

DEMOLITION REPORT

a. Mission Completed: DTG

(when last weapon is fired)

CODE WORD: —

(See Appendix 4)

b. Remarks:

c.- Signature: ADM Mission Officer

6 Appendixes (Delete those not applicable) —
1. 1:50,000 Overlay

2, Munition Employment and Firing Data

3. Subgroupings of ADM Mission Task Force

4, Orders, Reports, and Code Words

5. ADM Standing Operating Procedures

6. ADM Target Folders

D-8 SAMPLE ADM OPERATIONS ORDER
\
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(Security Classification)

DISTRIBUTION:

Copy 1 without Appendix 6:

Copy 2 with all Appendices:

Copy 3 with all Appendices:

Copy(s) 4 through 9 with
Appendixes 1-5

and applicable

. Appendix 6: —

Executing Commander ~

ADM Mission Officer

ADM Platoon Leader (US)

(ADM Firing Team Leaders)

N

ADM Target Team Leaders

Ps

(Security Classification)

SAMPLE ADM OPERATIONS ORDER D-9
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(Security Classification)

APPENDIX 1 to OPORD No. —__

1:50,000 OVERLAY

THIS PAGE LEFT

BLANK INTENTIONALLY

Pa

\ ; . ; ' (Security Classification)

D-12 SAMPLE ADM OPERATIONS ORDER
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(Security Classification)

APPENDIX 3 TO OPORD NO:

SUBGROUPINGS OF ADM MISSION TASK FORCE
‘ADM Mission Task Force Headquarters

a. ADM Mission Officer: dehn Coleman MAS WHC, 52d Heeb Diy
(Name) (Rank) (Organization)

b. ADM Platoon Leader (US): Feank Kovak LT 34 Pe. E
(Name) ’ (Rank) «4 « (Organizatio

ce. ADM Security Force Commander: ilo : :
. (Name) ' (Rank) (Organization)

d. ADM Engineer Support Commander: David Themas LT¢ BZA Enae Bn
(Name) (Rank) ‘(Organkation)-

ADM Target Teams

a. ADM Target Team Alpha*

ADM Target Team Leader: sloha Holmes ___2L __k Co,,62d Engc Ba ’
(Name) (Rank) (Organization'

ADM Firing Team Leader (US): Sichard Dip e
(Name) (Rank) (Organization)

b. ADM Target Team Bravo | 
,

ADM Target Team Leader: Carl Portec 2LT A €s.,52d_Enge Bo.
: (Name) (Rank) (Organizatfon)

ADM Firing Team Leader (US): Marck Rice 59G Team 3,21 Pit, A1o5 Eage bo
- (Name) (Rank). (Organization)

ADM-Farget-leanr-bead

(Name) (Rank) (Organization)

(Name) (Rank) (Organization) A

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.

SAMPLE ADM OPERATIONS ORDER D-15
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7

(Security Classification)

APPENDIX 4 (continued) TO OPORD NO: SUPPLAN TITLE: _2PARK - .
; (number, nickname, groupings)

ORDERS, REPORTS, AND CODE WORDS

2. CODE WORDS

ACTIONS TO BE ‘FAKEN REPORTS , CODE WORD

‘hn. State of readiness SITUATION HI
Apple

b. State of readiness SITUATION H Plow

¢. State of readiness SITUATION | . Péeac

d. Timer Early time Timer Late time Banana

e. Change of stateof readiness fram
\ SITUATION Eto SETUATION II ; Oran ge

) f. ‘Time of Detonation (TOD) Geape

x. Earliest TOD Tomato '
h, Latest TOD ; 

Let 4uce.

j. Actual TOD a Radish

k. Mission completed (Last Weapon Fired) \ ‘Onic Nn

I. Mission cancelled Be aq ‘

m. Go to Reduced Firing Options — , Porate

n, Emergency Firing authorized Yes to No Sicow berry

o. Emergency Firing authorized No to Yes Pre ne “

, p. ADMI. AVA -- (UTM Coordinatess WA 406420 : Raisin ‘
. q. ADMEL A323 (UTM Co-ordinates) VA Q\4 333 ; Peach

‘Authorized additional¢ode words may be used asx required

(Security Classification)

SAMPLE ADM OPERATIONS ORDER 1-19 -
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Appendix 5 to OPORD NO. __2'

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 Folderis to be completed for each ADML. It also -

should be prepared iin advance for preplanned ADMLs.

3. The ADM Operations Order (ADM OPORD)is to be completed when an

ADM Missionis to be performed. The OPORD will normally be prepared by

the staff of the Executing Commander. The OPORD will be signed by the

Executing Commander or by an individual specifically authorized in

writing to do so by the Executing Commander.

mo , . SECTION I - DEFINITIONS
NM

4. The following definitions are taken from AAP- oP) and are repeated

here for convenience:

a. Releasing Commander

A commander who has been delegated authority to approve the use
of nuclear weapons within prescribed limits.

b. Executing Commander

A commander to whom nuclear weapons are 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 information, and to prevent salvage of the weapon for

reprocessing.

J 5. The following terms and definitions are used for the ‘purpose of this
agreement: (see para 16 for diagram showing command relationships):

5

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.
hee
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o
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b. ADM Target Team

A subordinate element of the ADM Mission Task Force employed for

the execution of an ADM mission under operational control of an

ADM Target Team Leader. It consists ofanADM Firing Team (US),

communications, transportation, security, and engineer support

elements. i

c. ADM Mission 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 Mission Officer is responsible for

coordinating all activities necessary for the completion of the

mission.

d. ADM Target Team Leader

An officer or higher ranking noncommissioned officer (NCO) 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 so designated in the 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 under:

operational control of the ADM Mission Officer.

f. ADM Security Force Commander

The officer or NCO in commandof the ADM Security 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) \

The officer who exercises command less operational control of the

ADM Platoon (US).

j. ADML

Atomic demolition munition location.

k. MA Team (US)

The term used to identify 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 responsible for assisting the ADM Firing 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.

o. Engineer Support Commander

jj The senior individual in charge of the Engineer Support Element.

p. Signal Element

The element which provides necessary communication support to

the ADM Mission Task Force. $

q. Custodian

The commander of the detachment (US) or other organization ° ‘ ‘

assigned accountability and responsibility for weapons ata location

supporting NATO delivery units. Custodial forces are those

personnel who maintain custody of nuclear weapons, and include

custodial storage detachments, support units, and depot units.

Ownership and accountability of nuclear weapons remain with the

custodial nation under all circumstances.

r. Nuclear Control Order
4

An appropriately authenticated Emergency Action Message (EAM)

authorizing employment of ADM.

s. Permissive Action Link (PAL)

The Permissive Action Link is a lock which may be opened with a

specific combination. It must be opened before final arming of the .

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 time of starting the timer and time of

detonation.

; SAMPLE ADM OPERATIONS ORDER D-23
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u. Emergency Firing

The premature execution of the ADM mission by its firing on target

to preclude the munition’s capture by the enemy.

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 firing

options are in use. :

x. Forward Location

Location of Forward Field Storage Site (FFSS)/Field Storage Site

. (FSS) and appropriate administrative areas. May be colocated with

command site.

SECTION II - READINESS SITUATIONS

6. The states of readiness rélevant to this operations order are as follows:

1a. SITUATION III: The prefire 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.

. SITUATION IL: All applicable preparatory measures for execution -

of Situation I and final arming of the ADM have been completed,

such as:

- checks on the weapon and additional devices;

- preparation of emplacement;

’ + provision of camouflaging material;

- FWCL installation;

- setting up of forward location;

- setting up of firing site(s)

- setting up of command site.
I

. SITUATION I: After receipt of the Nuclear Control Order by the

Executing Commander, final arming is to becompleted. The ADM is.

then emplaced, camouflaged and is ready for firing. Timers, if

_ applicable, are started.

D-24 SAMPLE ADM OPERATIONS ORDER /
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SECTION Il - DUTIES

7. The Executing Commander is responsible for:

a. Executing the mission in accordance with the instructions issued or

approved by the Releasing Commander.

b. Determining the strength of and designating the formation or unit to

provide the ADM Security Force, the ADM Firing Teams(S\US), the a

Engineer Support Element, the Signal Support Element and required

communications equipment, and transport. :

ce. Normally, appointing the ADM Mission Officer and his alternate(s).

d. Establishing a clear channel of communications whereby the order to

fire the ADM is transmitted from himself to the ADM Mission Officer.

e. Ensuring that this channel of communication is known and under-

stood by all concerned.

f. Ensuring a positive alternate means of transmitting the order to fire,

postpone, or cancel the mission.

g. Specifying whether or not (and under what: conditions) the ADM

Mission Officeris authorized to order the firing of the ADM on his own

initiative.

h. Ensuring the tactical security of the mission.

. Warning friendly forces in the area(s) of detonation.o
r

k. Warning the responsible local national authorities in time to ensure

the evacuation and control of affected civilians. €

— . Ensuring that the ADM Mission: Officeris immediately informed of
any changes to current plans which could affect the mission or

national custodial procedures.

m. Writing the ADM OPORD.

8 The ADM Mission Officer is responsible to the Executing Commander S
for:

a, Organizing the ADM Target Teams.

b. Operationally controlling the ADM Mission Task Force.

c. Ensuring the completion of the ADM Mission in accordance with the

Executing Commander’s orders.

d. Assisting himin completing the ADM OPORD and checking for its
completeness, including the Target Folders.
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e
o . Indicating the command site forward location and firing site(s)if these

are not specified. He must give due consideration to technical

requirements.

'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 Executing 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 leaders of other

subordinate mission elements.

h. Passing on orders regarding changes in states of readiness and firing

ofthe ADM to the ADM Target Team Leader(s) and to the ADM Firing

Team Leader (US) immediately on receipt and recording such in the

ADM OPORD in the appropriate place.

. : _ j. Ensuring that the ADM Security Force Commander and the ADM

ae: Target Team Leaders and the ADM Firing Team Leader. (US) are

immediately informed of any changes to current plans which may

affect the mission or national custodial procedures.

a

e
e

k. Keeping the Executing Commander informed of the tactical situation

at the target site(s) and the state(s) of readiness of the ADM.

~ . Reporting the result of the ADM firing(s)to the Executing Commander

by the quickest means.
S

m. Establishing signal communication links with the ADM Target

Teams.

9. The ADM Platoon Leader (US) is responsible for:

a, Maintaining custody of the ADM in his charge.

_b. Decoding and authenticating the Nuclear Control Order.

¢. Providing PAL information to the ADM Firing 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) are immediately 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 firing of the munition.
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10. The ADM Target Team Leader iis responsible toothe ADM Mission
’ Officer for:

a. Operationally controling the ADM Target Team.

b. Acquainting himself with the orders of the ADM Mission Officer and

checking for their completeness, including the target folders.

c. Familiarizing himself with command relationship and responsibilities

on emergency firing.and emergency destruction.

d. Keeping the ADM Mission Officer informed of the tactical situation at
the target site and the state of the readiness of the ADM.

e. Holding the target folder for the ADML,
3

f. Reporting the result of the ADM firing to the ADM Mission 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 Leader or in his

absence to the ADM Mission Officer for:

a. Carrying out all necessary prefire checks and orders.

b. Emplacing the ADM with the assistance of any other engineer 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 Mission Officer/ ADMft Target

Team Leader.
{

12, ‘The ADM Security Force Commander is responsible to the ADM
Mission Officer for attaching an ADM security elemerit to each ADM

Target Team.

13. The ADM Security Element is responsible for:

a. Ensuring the physical security of the ADM and thé local protection of

ADML and firing site(s) from enemy attack or sabotage.

b. Controlling traffic and refugeesin the immediate vicinity to prevent

their interfering with the operations.

14. The Engineer Support Commander is responsible to the ADM
Mission Officers for attaching 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 Element is responsible for:

a, Assisting the ADM Firing Team (US) with emplacement of the ADM.

b. Camouflaging the ADM and associated equipment at the ADML.

(may also be done by the security force)

ce. Undertaking engineer work in the area of the ADML which will be

practicable afterwards or which is required to protect the ADM prior to —

its detonation. ‘ . ‘ - *

d. Undertaking engineer work at the firing site such as defences,

camouflage, and protective structures.

e. Laying the field wire for FWCL option, if required (may also be done by
the security force). .

16. The Command Relationship Diagram (see following page).

a
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SECTION IV - PRELIMINARY ACTIONS

17. The ADM Mission Task Force Assembly: The ADM Mission Task

Force will rendezvous as detailed in the OPORD and accomplish the

following: '

a. Ensure the munitions for the mission are in the correct state of

readiness for the move to the employment area. —

b. Ascertain which of the ADM Mission Task Force members, if any,

have done a ground reconnaissance of the employment area.

c. Nominate alternate ADM Mission Officers if this has not already been

done by the Executing Commander and ensure subordinate elements

know of those nominations.

d. Issue signal instructions including passwords to all elements and
establish communications for the ADM Mission Task Force and to the

Executing Commander. °

e. Issue instructions on administration and logistics for the duration 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. Issue movement instructions for the move from the rendezvous to the

employment area.

h. See that the target folders for every ADMLin the OPORD are with the

ADM Mission Task Force.

18. On satisfactory completion of the above checks notify the Executing

Commander 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. On arrivalin the employment area, the following actions will be taken:

a. Forward Location. The Forward Field Storage Site/Field Storage

Site and appropriate administrative areas may be established at the

location shown in Appendix | to the OPORD.

b. ADM Target Team(a). The team(s) will deploy to their initial
'. ADML(s) and prepare whatever firing options are specified in.

accordance with the OPORD.

c. ADM Security Force. The security force will deploy as part of the
ADM Target Teams and prepare defensive positions covering the

ADML(s) and the firing sites. :
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,

‘d. The 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 Element. It will establish communications between the

Executing Commander, the ADM Mission Officer, and the units or

formation HQs detailedin 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 population in the area of the

firing site.

20. The ADM Mission Officer will 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 is

satisfied that all above actions have been ‘taken, he will inform the

Executing Commander accordingly.

21, On receipt 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 will inform the Executing Commander (ifrequired 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 authorized individual signing

_ the OPORD.

_ 23. On receipt of this order, the ADM Mission Officer will immediately

pass it to the ADM Firing Team Leader (US), through the ADM Target

Team Leader, indicated in the Mission OPORD. The ADM Mission Officer:

will inform the responsible local national authority as soon as possible.

24. In event of a misfire, the ADM Mission Officer will report 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

appropriate technical manual.
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. a | SECTION VII - EMERGENCY FIRING ORDER|
_ ' 25. Appendix 2tothe OPORD lists the emergency firing order to the ADM 7

| ‘ 5 , . Mission Officer for each ADML according to the instructions detailed by the| 
Executing Commander. It will be one of the following:

a. He will order the firing of this munition on his own initiative provided. 
- that nuclear release has been granted, the ADM ison target, evacuationis not possible, and the enemy isin the.act 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 munition on his own initiative.

26. In the case of an emergency firing, the responsible local nationalauthority should be informed prior to firing, if possible.

SECTION VIL - EMERGENCY DESTRUCTION

27. Emergency destruction is the responsibility of the ADM Platoon; Leader (US) or in his absence the ADM Firing Team Leader (US).

| D-32 samPLe ADM OPERATIONS ORDER
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- (Security Classification)
ADM TARGET ANALYSIS

. TARGET INFORMATION: ADML No. Al? GEP 4CORCH ‘

_ Mission __tratec highway
‘)

Description of ADMLA lane highway fargetRadiwet:

r
y

Location: UTM Grid NA _ 906420 Map Sheet No. FOO\, Series W822 _

Name_Oakston Scale__\: 5O, 200
Soil Type__dey_rock Fuel Condition: GreenyPry

Forest Type:

2. DESIRED EFFECTS: Crater Radius__2O_ meters

Other

3. TROOP SAFETY:

Risk Vulnerability:1: Cp mDrgawniaanpeot
RES: Distance fro meters

4, COLLATERAL DAMAGE:

Personnel - Material — Distance
from GZ

Vulnerability Distance from GZ Single story frame building _ 920 meters

Urban 2630_ meters Single story masonry building 920 meters

Rural , 420 _ meters Light steel frame industrial
building 2630. meters

Open 420 _ meters Fixed bridges . 3210 meters
Railroad equipment 7 4240 meters

Constraints penile danagete_ucbanpopelating aod facilities —
5. PRECLUSION REQUIREMENTS None

Obstacles

Damage

Other

6. TARGET ANALYSIS: See reverse. ; ;

7. RECOMMENDATION: ADM-Type__ 0.5 KT MK. ¥.O.5 «T_

DOB: 2 m_ meters; Position: int culvert
8. VERIFICATION: Engineer Branch

Janes WerieHT cPT, Ce

Operations Branch

_W fa, MAS,FA

9, REMARKS:

(Security Classification)

DA Form 3065-2 Replaces DA Form 3065-2-R, which will no longer be used. .
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(Security Classification)

Atomal No.

tt . ADM TARGET FOLDER

ADMLNo. AIF
‘

Coordinates: Vb 4206420

acatec in 4 lane lniqh ways
Description:

a
e
d

Planned MK and Yield: 0.5 KT

ATTENTION

Do not allow to fall into enemy hands

Copy No. \__of 5 copies

(Security Classification)

ich will no longer be used.DA Form 3066-1-(Jul 84) ReplacesDA Form 3065-1-R, wh
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(Security Classification)

. Atomal No.

atte ADM TARGET FOLDER

ADMLNo. * AIF

NA 4206420Coordinates:

aratec in 4 lane lnighwavy
Description:

Planned MK and Yield: 0.5 KT

ATTENTION

Do not allow to fall into enemy hands

Copy No. Aji of DQ copies

(Security Classification)

ch will no longer be used.

SAMPLE ADM OPERATIONS ORDER D-35DA Form 3065-:1-(Jul 84) Replaces DA Form 3065-1-R, whi



(Security Classification)

4, Sketch(s)

a. Precise points of employment.

b. Siting of any plannned supple-
mentary work.

5. This folder and contents will become ana
with STANAG 2139.

6. ADM target analysis.

7. Optional data.

a. Additional maps.

. b. Materials list.

Target Folder completed by:

FM 5-106 EMPLOYMENT OF ADM

c. Recomniended positions of security
forces and planned obstacles,

ce. Fallout predictor.

ppendix to an ADM Operations Orderin accordance

Name Rank Function

Barey Woll MAS Corps Enar
Signature Date

Barge Biull 23 Sep $3
ame Rank Function

Signature Date

(Security Classification)
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4. Sketch(s)

a. Precise points of employment.

b. Siting of any plannned supple-
mentary work.

FM_5-106 EMPLOYMENT OF ADM

c. Recommiehded positions of security
forces and planned obstacles.

5. This folder and contents will become an appendix to.an ADM Operations Order in accordancewith STANAG 2139.

6. ADM target analysis.

7. Optional data.

a. Additional maps.

b. Materials list.

Target Folder completed by:

c
r

c. Fallout predictor.

Name Rank Function

Barry will Mi Corps Enae
Signature Date

Bull 23 Sep $3
ame | Rank Function

Signature Date

(Security Classification)
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_ (Security Classification)

Contents

} 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 applicable.

xX

XM
&

O
g
 
s
e
a
s

(Security Classification)
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-

w
e

(Classification)

c. Attachments and detachments.

Define ADM unit task organization within the corps (for example, ADM company in
general support [GS] to the corps or ADM company headquarters and one platoonGS -

a ) ' to corps with ADM platoons attachedin 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, impede, and canalize enemy
vehicular movement.

3. EXECUTION

a. Concept of operation.

(1) Briefly outline potential uses of ADM within the corps.

(2) Describe in general how ADM operations are to be conducted. Outline ADM
employment task organization.

b. Nuclear operations. ‘Define arrangements for initiating ADM operations ‘and
controlling authority toexpend ADM. Refer to ADML listing and employment option

area appendixes.

c. Deployment. Define the deployment of the ADM company/platoons.

d. Restrictions/constraints. Define restrictions and constraints such as preclusion of
collateral damage, preparation of emplacement chambers, criteria for minimizing

fallout, time restrictions on operations, restrictions, if any, on prefire operations and

deployment of munitions, etc.

e. Nuclear strike warnings. SOP.

‘f. Reference to engineer, obstacle, and fire support annexes.

g. Coordinating instructions.

(1) Operation exposure guide.

(Classification)
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(Classification) 7 -

(2) Exceptions to SOP mission-oriented protective posture (MOPP),

(3) Troop safety. . |

4. SERVICE SUPPORT

a. Reference to service support annex or administrative/ logistics orders.

b. Location of ADM field storage sites.
t

c. Allocation. Define ADM prescribed nuclear load for corps and subordinate elements.

. 5. COMMAND AND SIGNAL

a. Signal. Refer to OPLAN (OPORD)

b. Command.

(1) Locations of ADM unit(s) headquarters.

(2) Refer to OPLAN (OPORD)

(3) Define individuals by position who may be designated’: ADM executing
commanders.

Acknowledgement instructions.

Last name of commander

aan Rank

, Authentication.

Appendixes: 1. ADML Listing

2. ADM Employment Option Areas

Distribution:

(Classification)

GUIDANCE FOR PREPARING ADM ANNEX TO CORPS OR DIVISION OPERATIONS PLAN E-3 .
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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

atomic demolition munition(s)
(singular and plural)

atomic demolition munition
location

antipersonnel mine

antitank mine i

additional skill identifier

burst-to-tunnel distance

collateral damage distance

circular error probable

centigray

apparent lip diameter

desired ground zero

detachment left in 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 ordnance disposal

early time

effective wind speed

forward edgeof the battle area .

field storage location

personnel staff

intelligence staff

G3

G4

G5

GS

- LSD

-LT

MACOM

MADM

MOPP

MSD

NAIRA

NATO

NBC

NET:

NLT

NMS

OPLAN

~OPORD

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

kiloton

limited safe distance

late time

meter(s)

major Army command

- medium atomic demolition .
munition

mission-oriented protective
posture

minimum safe distance

nuclear accident and incident
response

North Atlantic Treaty
Organization

nuclear, biological, chemical °

detonate no earlier
than a stated time

detonate no later than
a stated time

new manning system

operation plan ee,

operations order , °
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PAL

PEH

permissive action link

displacement distance

fraction of damage to the target area
expressed as a percentage

length

probabilityof damaging target to .
the desired degree

distance to upstream side of dam
from a position on downstream face

3

9. rinceiny

r
e
e

RT - radius of target

probable error in height of SADM special atomic demolition
urst munition a

prescribed nuclear load SASP special ammunition supply
. point ‘-

pounds per square inch

, 4: SET. set time
apparent crater radius
radius of apparent lip crest SOP standing operating procedures

(obstacle radius) SRD secret restricted data

cavity radius TC tunnel casing

radius of damage TNT trinitrotoluene .
radiation exposure state UTM universal transverse mercator

radius of rupture zone Ve volume of apparent crater

~ SYMBOLS

long side of rectangle r distance to downstream face of dam
. from a position on upstream face

short side of rectangle .
. . s distance to upstream face of dam

width of abutment, pier, traveled from inspection gallery
‘way, or valley floor ~ .

t distance to downstream face of dam

from inspection gallery

thickness of abutment

width |

yield in kilotons

longer axis of elliptical target. :

shorter axis of elliptical target



FM 5-106 EMPLOYMENT OF ADM

Tamping 6-13

Target analysis, 3-21—22, 6-1—42

form 6-7—8, D-33—34

preparation 6-2—3
procedures 6-3—6

Target analysis tables C-1—27

Target approval 3-22—24

Target folder D-35—38

Target reconnaisance 5-1—19

Thermal radiation 2-22

Timer calculations B-1—7

. Timer firing devices 2-5, B-1

Tunnels 6-26—29

Undesirable effects, control of 2-11—13
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