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Purpose

The purpose of this workshop is to provide a
45 general overview of tactical explosives safety
g  concepts.

THE| Material is drawn primarily from explosives safety
L ‘," standards set forth in the following publications:

S8  DoDM 6055.09-M
‘b DoD Ammunition and Explosives Safety Standards

e--. DA PAM 385-64
) Ammunition and Explosives Safety Standards
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Workshop Focus — Topic 1

Topic 1 General Explosives Safety

oo Topic 2 Explosives Safety Quantity Distance (ESQD)

* T._,\ Topic 3 Explosives Loaded Combat Vehicle Parking

,. f’_"' ‘; Topic 4 Forward Arming and Refueling Point (FARP)
| ‘ Topic 5 Combat Aircraft Parking Area (CAPA)

; Topic 6 Deviation Approval and Risk Acceptance

R Document (DARAD)
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FOB Falcon AHA, Iraqg, 2006

causes: e Incoming round (indirect fire)
£ o V-  Excess ammo present — Ammo stored
A for weapon systems not present
I (155 mm)
< ‘ y
" Assets |ost: o Contractors had billets close to the
e, ‘ ammunition transfer and holding
e point (ATHP) — CHUs flattened by
A blast overpressure
«-- Key issue: o T-Wall falsely believed to give
protection to inhabited areas and on
base roads
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FOB Falcon, con
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FOB Falcon, cont.
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FOB Falcon, cont.
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FOB Falcon, cont.
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Kirkuk Munitions Storage Area, Iraqg, June 2004

el

Cause: « Mortar hit near the MSA, which created a
grass fire
~— . .
TH| Assets lost: * Fire went through the area exploding
‘ outdoor storage sites containing
| ‘ 200,000 Ib NEW of bombs
_t',: ;J a
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= Kirkuk, cont.
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Topic 1 General Explosives Safety

This section will discuss the following:
,,. e 11 Primary hazards

1.2 Protection

2 'R 1.3 Finding the net explosive weight (NEW)
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1.1 Primary Hazards
There are two primary hazards:

,f; 1 W 1 Blast

i A3 * Overpressure

4 ""'k\-«.‘ e Shock wave

!M'.;?‘

e

B

77 \To Explosion Video Blast Video

\ 11,000 Ib 100,000 Ib
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1.1 Primary Hazards, cont.

2. Fragments

e Two types:

 Primary: Weapon casings and components
 Secondary: Debris

e Two threats:
 Low angle; high velocity
 High angle and lobbed; low velocity

Blast and Fragment Blast and Fragment 14
8,100 Ib 2,000 Ib
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1.2 Two Types of Blast Protection

Two means of blast protection:

siisee 1 Distance
ey Separation distance between
i Y == 2 potential explosion site
| ir" (PES) and an exposed site
' ' (ES)
P va. ES
Ii.‘ ". 1';-) T
qf e
b
/) 2. Protective construction
Very substantial construction
that is usually very expensive
and difficult to achieve, such as
s an earth covered magazine
AN % (ECM) ECM




30 Meters 60 Meters 80 Meters 120 Meters 160 Meters 260 Meters
Heavily built Reinforced Most Residential Moderate Window
concrete concrete buildings structures damage to glass
buildings are buildings are collapse. collapse. houses shatters.
severely severely Injuries are (windows
damaged or damaged or . Serious and doors Light injuries

. . universal. o
demolished. demolished. injuries are blown out from
Fatalities common. and fragments

Fatalities Most people are severe occur.
approach are killed. widespread. Fatalities damage to
100%. may occur. roofs) .

Injuries from
flying glass

and debiris.
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1.2 Effects of Blast Overpressure, cont.

Effects of blast overpressure on various structures and
the human body.

f"; { - ] 1000 A

Le Heavily built concrete buildings
are severely damaged or
demolished. Fatalities approach
100%.

» Reinforced concrete buildings are
severely damaged or
demolished. Most people are
killed.

Human lung
rupture occurs

= 3.5 psi

L» Most buildings collapse. Injuries
100 are universal, fatalities are

LN ‘ VNN ]| widespread.
1|+ Residential structures collapse.
Serious injuries are common,
fatalities may occur.

- ¢ Moderate damage to houses
(windows and doors blown out
and severe damage to roofs).

: ! People injured by flying glass and
- N ST REREEE -|| debris.

=
INCIDENT PRESSURE (kPa)

10

1 [* Window glass shatters. Light
injuries from fragments occur.

AN 20 40 60 80 100 300

W Rt e | RANGE (m) 17




§ lactical Explosives Satety

1.2 Two Types of Fragment Protection

Two means to protect from fragments:

1. Distance

The separation

W jistance between a

PES and an ES

2. Protective construction

Construction that is not as
substantial, expensive or difficult
than what is required for blast
protection
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1.2 Fragmentation Chart

Fragmentation spread from an 8,100 Ib Explosion

@00

00

400

300

20

270 19
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1.3 Finding the Net Explosive Weight (NEW)
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1.3 Where do vou find the NEW?
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1.3 DODIC
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1.3 The Yellow Book

The Yellow Book is the UNOFFICIAL explosives
and munitions information source.

HAZARD CLASSIFICATION OF
U.S.MILITARY EXPLOSIVES AND MUNITIONS

U.S5. ARMY DEFENSE AMMUNITION CENTER
U.S. ARMY TECHNICAL CENTER FOR EXPLOSIVES
SAFETY

LOGISTICS /EXPLOSIVES SAFETY
REVIEW AND TECHNICAL
ASSASTANCE OFFICE (LRTAO)

REVISION 16
August 2014

Distribution Statemsent C: Distribution suthorized to US Government Agencies and their contractors to protect technical or
operational data or information from automatic dissemination under the International Exchange Program or by other means. This
determination was mads 2 May 2011. Other reguests for this documenit shall be referred to Defense Ammunition Center, IMAC-AY,
usanmy.mcalester. usamc list. dac-yellowbook@Email mil, Mcalester, O

Destruction Notice: Destroy by any method that prevents disclosure of contents or reconstruction of the document.

Instructions for receiving hard or electronic copies of this publication may be obtained by sending an email request to
usarmy.mcalester usamc. [ist.dac-yellowbookE mail. mil
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1.3 Yellow Book Table of Contents

TABLE OF CONTENTS
Introduction
Joint Hazard Classification System (JHCS)
Table of Contents
General Descriptions Relating to Ammunition and Explosives

Supply Category of Material Code (SCMC) (Classes of Supplies) iv
Federal Supply Classes within Federal Supply Group 13 - Ammunition and Explosives Y
Descrintion of Data Elements for the Hazard Classification Listina (HCL) bv DODIC Vii
Hazard Classification Listing (HCL) by DODIC 1-142
HCL by DODIC Notes 142
Non-Explosive Items by DODIC 143-146
Appendix A - Hazard Class and Division (HD) Identification Al
Appendix B - Storage Compatibility Group (SCG) Identification B1
Appendix C - Hazard Class 1 United Nations Identification Numbers, Proper Shipping Names,
with
HD and CG C1
Appendix D - Controlled Inventory Item Code (CIIC) Identification D1
Appendix E - Storage Compatibility Group (SCG) Mixing Chart for Storage E1l
Appendix F - Hazard Class and Division (HD) Label and Placard Identification F1
Appendix G - Carriage by Rail Car and Public Highway
Segregation Table for
Hazardous Materials Gl
Appendix H - Rail Car and Public Highway Compatibility Table
for Hazard Class 1
(Explosive) Materials H1
Appendix | - Emergency Response Guide 112:
Explosives - Division 1.1,1.2,1.3,1.50r 1.6; Class AorB I1
Appendix J - Emergency Response Guide 114: Explosives - Division 1.4; Class C J1
Appendix K - Authorized Mixed Stowage for Explosives Transported by Vessel K1
Appendix L - Maximum Credible Event (MCE) for 1.2.1 HD Items Listed in this “YB” L1
Appendix M - Sensitivity Groups (SG) M1
Appendix N - Chemical Hazard Symbol Requirements N1
Appendix O - Ammunition Lot Number Identification o1
Appendix P - Weights and Measures Conversion Chart P1
Appendix Q - Acronyms/Abbreviations Q1
Appendix R - Federal Supply Condition Code (SCC) Definitions R1
Appendix S - AmmoHelp S1

24
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1.3 Sources
Two different sources:
51 b" 1. Joint Hazard Classification System (JHCS)
'__5  The official source for determining NEW, as well as
™ ”‘*:;.{1 Hazard Class Division (HCD)
| ‘1‘ e https://mhp.redstone.army.mil
e
b 1. Yellow Book
 An unofficial source for determining NEW and HCD
e e * Available by email request to:

usarmy.mcalester.usamc.list.dac-yellowbook@mail.mil



https://mhp.redstone.army.mil/
mailto:usarmy.mcalester.usamc.list.dac-yellowbook@mail.mil
mailto:usarmy.mcalester.usamc.list.dac-yellowbook@mail.mil
mailto:usarmy.mcalester.usamc.list.dac-yellowbook@mail.mil
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DODIC NCMENCLATURE (1305)
ok A\ AP M995 LNKD
- LAP M995/1 TR M856
;e 7.62MM APW993 SNGL RD
. 7.62MM 4 AP %993/1 TR M62
| A , CAL .50 1 API MRR11-0/1 AP M2/1 API-T M20
5, CAL .50 1 API/1 AP/WAPI/1 AP/1 API-T
! AAO07 G G, CAL .50 1 API MK211-14 AP M2/1 API-DT M20
"‘"fﬂ
} DODIC
' ' A four-digit code assigned by the
b’ Defense Logistics Services Center
T (DLSC)
A '
{
& W -—. : ! 7
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NEW NEW
DODIC NOMENCLATURE (1305) ) B DKG
= AA01 CTG, 5.56MM AP M995 LNKD . 0.0040 0.0018
AA02 CTG, 5.56MM 4 AP M995/1 TR M856 . a0 0.0047 0.0021
¥ AAO03 CTG, 7.62MM AP M993 SNGL RD . 20 0.0064 0.0029
- Ay AA04 CTG, 7.62MM 4 AP M993/1 TR M62 . 0.0079 0.0036
rE AAO05 CTG, CAL .50 1 API MK211-0/1 AP M2/1 API-T M20 2. 0.0013 0.0006
AA06 CTG, CAL .50 1 API/1 AP/1 API/1 AP/1 API-T 2. 0.0015 0.0007
1 AA07 CTG, CAL .50 1 API MK211-1/1 AP M2/1 API-DT M20 2. 2 0.0013 0.0006
. ‘ , \1
: UN Hazard Classification & Division 1.48
: ‘ The UN system consists of nine classes of .
L6 Y dangerous materials, with explosives 1.4C
I designated as Class 1.
M
&
|
e s
B>
4254

Excerpted from the Yellow Book, Hazard Classification Listing (HCL) by

27
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1.3 Yellow Book NEW List
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ngs

DODIC NOMENCLATURE (1305)

AA01 CTG, 5.56MM AP M995 LNKD
AA02 CTG, 5.56MM 4 AP M995/1 TR M856
[} 5 AAO03 CTG, 7.62MM AP M993 SNGL RD
- Ay AA04 CTG, 7.62MM 4 AP M993/1 TR M62
Al AAO05 CTG, CAL .50 1 API MK211-0/1 AP M2/1 API-T M20
AA06 CTG, CAL .50 1 API/1 AP/1 API/1 AP/1 API-T
1 - AA07 CTG, CAL .50 1 API MK211-1/1 AP M2/1 API-DT M20

Net Explosive Weight (NEW)

_ ‘ The actual weight in pounds of explosive
L6 Y mixtures or compounds (including the TNT
il equivalent of energetic material).

aheh The NEW is used in determining explosive

'l limits and explosive quantity data arcs.
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~
1.3 Hazard Class and Division
APPENDIX A
: ' HAZARD CLASS and DIVISION (HD) IDENTIFICATION
A = from 49 CFR, 1 October 2008, section 173.2
_'-._.._', - Class No. Division No. Name of Class or Division 49 CFR reference
T (if any) for definitions
, Class None Forbidden materials 173.21
Class None Forbidden explosives 173.54
i "]ﬂ_ Class 1- . Explosives (with a mass explosion hazard)
EXD|05WES {With da prl::jection hazard)
i Explosives (with predominately a fire hazard)
! Explosives (with no significant blast hazard)
' 16 Extremely insensitive detonating substances 17350
_ Class 2 - 21 Flammable gas 173115
S 22 Non-flammable compressed gas 173.115
K ;, 7 23 Poisonous gas 173.115
b "
¥k 15 Class 3 - Flammable and combustible liquid 173.120
i Class 4 - 41 Flammable solid 173124
> 42 Spontaneously combustible material 173.124
| 43 Dangerous when wet material 173.124
; Class 5 - 5.1 Oxidizer 173.127
LR 52 Organic peroxide 173.128
5 Class 6 - 6.1 Poisonous materials 173132
N 6.2 Infectious substance (Etiologic agent) 173.134
T Class 7 - Radioactive material 173403
Class 8 - Corrosive material 173136
Class 9 - Miscellaneous hazardous material 173.140
\' TR Class None - Other regulated material: ORM-D 173.144

1 .‘ +
N =) N




‘
‘ Division 1.4
Explosives that present a minor explosion hazard (e.g., small arms)
A e : With this type of explosion, you can expect the “popcorn” effect; however
1 - there are no:
' ,_,‘_3\ * Major blast hazards
4 g « Major fragmentation hazards

7.62 mm ammo
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1.3 Determining NEW

Based on the DODIC G881
e 2% T 1. Identify the amount of ammo: 2 boxes @ 30 rounds per box
T ik ‘
: _ 2 X 30 £ 60 rounds
41 | 2. Locate the NEW in the JHCS or Yellow Book:
1 ; DODIC Nomenclature (1310) HC/DIV Note UNO CIC NEW NEW
CcG (s) SER# ODLB ODKG
G878  FUZE, HAND GREN M228 (1330) 1.4B 0257 4 00045  0.0020
e, G880 GRENADE. HAND FRAG M61 (04)1.1F 0202 2 03787 01718
1. T T
| G881 GRENADE, HAND FRAG M67 (04)1.1F 0292 2 @ 0.1876
{"-_ GBI0  GRENADE, HAND FRAG MK2/M26 SER (*)1.1F 0202 2 OO0 01760
(hage. 00-301-1970, * (N/A); ALL OTHERS, * (04}
‘| G892  GRENADE, HAND FRAG MK2A1 1.1F 0202 2 01000  0.0454
Excerpted from the Yellow Book, page 58
3. Multiply: 60 X 0.4137 Ib {24.83 |b
iw ‘.’.ﬂ




lactical Explosives Sarety

1.3 Determining the NEW, cont.

A group of soldiers on tour can be expected to carry the
following NEW:

B546 CTG, 40 MM HEDP M433 (0.1008 Ib)144 = 14.521b
C995 CTG & Launcher, 84 MM M136 AT-4 (1.8404 Ib)15 = 27.611b
G881 Grenade, Hand Frag M67 (0.41371b)60 = 24.821b

Total NEW 66.96 |b
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1.3 Appendix E

STORAGE COMPATIBILITY GROUP (SCG) MIXING CHART for STORAGE
from DA Pam 385-64, 28 November 1997, w/Change 1, 15 December 1999 - Chapter 4 and DoD 6055.09-STD, 29 February 2008,
w/Change 1, 24 Mar 2009 - Chapter 3
Table below is identical to Table 4-3 in DA Pam 385-64 and Table C3.T1 in DoD 6055.09-STD.

GROUP  A|B|C|  DIE|FIGIH|J|K[L|NJ|S
A X| Z
B Z | X| Z2| Z2|Z|Z| Z X X
C Z | X| X | X| Z| Z X X
D Z | X| X | X| Z| Z X X
E Z | X| X | X|Z]| Z X X
F Z | Z| Z|Z| X| Z Z | X
G Z | Z| Z | Z| Z]| X Z | X
H X X
J X X
K Z
L *
N X| X| X | X| Z| Z X X
S X X X[ X| X| X]| X]| X X X

Excerpted from the Yellow Book, page 17

TABLE NOTES - from DA Pam 385-64

A Draft-Revision to DA Pam 385-64 contains changes to the below notes and appears in Chapter 7.

1. "X" indicates that these groups may be combined in storage, otherwise, mixing is either prohibited or restricted according to note #2.
2."Z" indicates that, when warranted by operational considerations or magazine nonavailability and when safety is not sacrificed, logical
mixed storage of limited quantities of some items of different groups may be approved. These relaxations involving mixed storage shall be
approved by the MACOM and are not considered waivers. However, DA shall determine which items within Group K may be stored together
and which must be stored separately. Group K requires not only separate storage from other groups but may also require separate storage
within the group. 34
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1.3 Max NEW, SCG and HD Mixing

s Locations
VI
~—
! . AMMO ASP, CSA Combat Ai
| B : : ombat Air
: Stora_ge TSA, Depot BLAHA Operations AHA ASP
‘ Location
_. T 1 5, "
" 7 B MAX New 500,000 8,818 500,000 8,818 30,000
g '[.1 o
/) % Ignore
ST, LL | Compatibility Comply Don’t mix Comply Comply No SG 5
% ' H,J, K or L
.:. f“_ ;
HD Mixing Sum of 1.1, 1.2, 1.3 = Total NEW
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1.3 Appendix S
g . TABLE OF CONTENTS
5 : Introduction i
oy S Joint Hazard Classification System (JHCS) i
AR Table of Contents iii
s . 5 General Descriptions Relating to Ammunition and Explosives
rE Supply Category of Material Code (SCMC) (Classes of Supplies) iv
: Federal Supply Classes within Federal Supply Group 13 - Ammunition and Explosives Y
1 Descrintion of Data Elements for the Hazard Classification Listina (HCL) bv DODIC vii
1 Hazard Classification Listing (HCL) by DODIC 1-142
A HCL by DODIC Notes 142
4 B Non-Explosive Items by DODIC 143-146
ﬁ \‘ Appendix A - Hazard Class and Division (HD) Identification Al
A Appendix B - Storage Compatibility Group (SCG) Identification B1
Appendix C - Hazard Class 1 United Nations Identification Numbers, Proper Shipping Names,
with
HD and CG C1
/ 4 Appendix D - Controlled Inventory Item Code (CIIC) Identification D1
A ,l"l, ol Appendix E - Storage Compatibility Group (SCG) Mixing Chart for Storage E1l
‘:'i.* 1 . Appendix F - Hazard Class and Division (HD) Label and Placard Identification F1
el ' Appendix G - Carriage by Rail Car and Public Highway
A {" Segregation Table for
S Hazardous Materials G1
| Appendix H - Rail Car and Public Highway Compatibility Table
for Hazard Class 1
(Explosive) Materials H1
Appendix | - Emergency Response Guide 112:
Explosives - Division 1.1,1.2,1.3,1.50r 1.6; Class AorB I1
= Appendix J - Emergency Response Guide 114: Explosives - Division 1.4; Class C J1
Ly ' Appendix K - Authorized Mixed Stowage for Explosives Transported by Vessel K1
Appendix L - Maximum Credible Event (MCE) for 1.2.1 HD Items Listed in this “YB” L1
Appendix M - Sensitivity Groups (SG) M1
Appendix N - Chemical Hazard Symbol Requirements N1
e Appendix O - Ammunition Lot Number Identification 01
N A Appendix P - Weights and Measures Conversion Chart P1
NI —i Appendix Q - Acronyms/Abbreviations Q1
- 2 Appendix R - Federal Supply Condition Code (SCC) Definitions R1
Ry ‘} S Appendix S - AmmoHelp S1 36
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Workshop Focus — Topic 2

_ Topic 1 General Explosives Safety
, & Topic 2 Explosives Safety Quantity Distance (ESQD)
Topic 3 Explosives Loaded Combat Vehicle Parking
; fl h Topic 4 Forward Arming and Refueling Point (FARP)
| ‘u Topic 5 Combat Aircraft Parking Area (CAPA)

:h B Topic 6 Deviation Approval and Risk Acceptance
| Document (DARAD)
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FOB Marez, Irag, May 2003

Twelve-warehouse complex

» Eleven contained captured enemy ammunition (CEA)

' ,” _ — One warehouse was used as troop billets
e
PP OQASAS advised Command to vacate troops
'r r
i , » Troops vacated the warehouse billets
Al - CEA exploded one week later
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FOB Marez, cont.

Troop billeting
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FOB Marez, cont.
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Topic 2 Explosives Safety Quantity Distance

This section will discuss the following:
,, =% 2.1 Quantity Distance
N 2.2 Types of Exposures

i \y 2.3 Safe Separation Distance

H‘ 2.4 Barricades

2.5 Bulk Fuel Storage Area
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2.1 What is Quantity Distance?

L A

—

¥ B - . Quantity distance (QD) is

. N the quantity of explosive

73 ‘ T% / @ material and distance

17 o separation you provide a
"I

Bl Quantity of target. Exposed site
e explosive material _ _
' Distance separation
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2.1 QD Defined

QD relationships are based on levels of risk

considered acceptable for specific exposures. These

it relationships are tabulated in applicable QD tables.
..,__‘a\ * These separation distances do not provide absolute safety or
: ‘ b | protection.
| ;’ e Greater distances than those in the QD tables should be used if
¥ vh. possible.
Kt 7% g
o,
v b NEWQD IBD From: PTRD From:
S ECM Other ECM Other
Front” | Side' Rear’ PES Front™ | Side’ Rear PES®
- (Ibs) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft)
[kg] [m] [m] [m] [m] [m] [m] [m] [m]
1 500 250 250 NOTE 4 300 150 150 NOTE S5
0.45 1524 76.2 76.2 I 914 457 45.7 |
15 500 250 250 ‘ 300 150 150 ‘
___\' DS 0.68 A324 . 762 1 762 914 45.7 45.7
NN ¥ Excerpt of a QD Table
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2.2 Determining Safe Separation Distance

3. The type of exposure for the ES (i.e., the amount of protection to
be provided for the ES)

s LLLLIATALLLLAY
==rapRERN \]!'T".‘J.I.‘I?i“l!i

Barricades
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External Exposure
S
5 1. Inhabited Building Distance (IBD)
rE
h‘,\ Distance to be maintained
' \‘ G hHetween a PES and an } A
- inhabited building
' ;" Above ground
P magazine Inhabited
"~.:;a ;",'-f ,-, bUIldlng
/| 2. Public Traffic Route Distance (PTRD)
N @ Distance to be maintained
- between a PES and any public ~
e street, road, highway, navigable
== Above gr.ound stream or passenger railroad Public street
N Q) magazine
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2.2 Inhabited Building Distance

What are inhabited buildings?

= Structures, other than Ammunition and
A4 Explosives (AE) related buildings,
' __ occupied by personnel or the general
— public, both within and outside DOD
M N establishments ~
- Inhabited
lljz' building
Il'l. ¥, "t'?.! > . . . . .
o What is Inhabited Building Distance (IBD)?
) 1,5#

Distance maintained 3
@ hctween a PES and an [eelp- ]
inhabited building S

Above ground
magazine

Inhabited

T building
' y/ IBD applies to civilian and military personnel.

X
N
NG 0
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-

2.2 IBD Effects

Unstrengthened Persons inside Persons in
Buildings Buildings the Open
f’; f
—0
§ 9

i
| | |
Expected to sustain Expected to be Not expected to be
i damage protected from death killed or seriously
’gsf - approximating 5% of Or serious injury injured by blast
replacement cost effects
.
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2.2 Public Traffic Route Distance

What is Public Traffic Route Distance
(PTRD)?

Distance maintained
between a PES and any
== public street, road, highway,
navigable stream or
passenger railroad

PES

Roads on a military
reservation used by
the general public

Frag Video
50,000 Ibs 48
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2.2 Public Traffic Route Distance, cont.

Medium Traffic Density: On-base roads require this level of
protection

,; P * Between 400 and 10,000 car or rail passengers per day

* Between 80 and 2,000 ship passengers per day
—— * Requires 60% IBD
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2.2 PTRD Effects
' Unstrengthened  Persons Persons in Aircraft Vehicles Cargo-type
2 Buildings Inside the Open on the Ships
Buildings Road

Gy e

=
|

Expected to
sustain
damage
approx. 20% of
replacement
cost

May suffer
temporary
hearing loss
or injury

Not expected to
be killed or
seriously
injured by blast
effects

Some Little damage, Minor damage
damage to unless hit by a to deck
the fuselage fragment or structure and
from blast momentary exposed

loss of control electronics
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2.2 Intraline Distance

What is Intraline Distance (ILD)?

_-3 Distance maintained
Fomee from a PES to an
. "‘ E associated ES

e
N ' .

o ILD can be barricaded (B) or unbarricaded (U).
) Because there are limited applications for ILD(B), this presentation
2 *5‘5 oo

will discuss only ILD(U).
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2.2 PES to ES Relationships

PES

.-... N I:ﬁt
il /) Buildings for comfort, Operational support Training facilities Ammunition operations
| g
safety or convenience buildings used used exclusively by facilities related to the
used exclusively in exclusively by personnel operating PES
support of the PES personnel operating the PES e Surveillance
+ Lunchroom the PES * Classrooms « Shipping/receiving
« Ammo area motor * Day rooms sForkliitiraining area « Inspection
pools » Operations - Maintenance
e . oy fi i offices
Z ) Auxiliary fire stations « Unpack/repack
am A ""ﬂ
.‘ [ |

N 52
.:.If"'._
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2.2 Combat Aircraft Support Facilities

Such facilities include:

.'5‘ Operating facilities that: Direct flightline combat aircraft
" associated facilities that may contain:
<Sh ) I—!and_le AE on the * Field offices » Petroleum, Qils,
: _ flightline .
LN Prepare and service * Break rooms Lubricants (POL)
ﬁ"“f [ ] . . . N g, .
armed aircraft « Unit training Hydrant facilities

rooms « Civil engineer fire
« Equipment and protection stations
supply rooms

* House personnel who
o, fly combat aircraft




PES

Unstrengthened Persons in
Buildings

the Open

Aircraft

Transport
Vehicles

Cargo-type
Ships

= v

Direct
propagation
to other
PESs is not
expected

Delayed
propagation
is possible

Expected to
sustain
damage
approx.

50% of
replacement
cost

May suffer
serious
injuries

Fatalities are
possible

Significant
structural
damage
from blast

Extensive,
but not
severe, body
and glass
damage

Fragment
and
overpressure
damage
possible
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2.2 Intermagazine Distance

What is Intermagazine Distance (IMD)?

4 A
, ) The distance required
a @ hetween two ammo
 Eoaes § storage locations
Fi : Above ground Above ground
73 ‘ magazine magazine
k%0
o
i This type of sgparatlon IS used to prevent explosive propagation
| from one location to another.
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2.2 IMD Criteria

There are two different criteria for IMD:

VA Above Ground ~ Earth Covered
" __?‘r’?fft‘*"‘ Magazine (AGM) Magazine (ECM)
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2.2 AGMs

Since most tactical situations do not involve ECMSs,
this course will discuss only AGMs (barricaded or
unbarricaded) which include:

Storage in structures
other than ECMs

Open storage sites




i PES Unstrengthened Persons in Aircraft Transport Cargo-type
o T Buildings the Open Vehicles Ships
=]
i A
ot
=~ P
TP - _ AN,
1k .; /s ‘ Direct Damage Serious injuries Heavy Severe body Extensive
wt 1'5:* v propagation to approaching likely damage and damage, minor damage likely
1-_.3&, other PESs is total destruction engine
A not expected destruction likely damage and Delayed
. total glass propagation
| Delayed breakage may occur
propagation is
possible
A -.I ﬂ ‘-.n

N 58
ax
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2.3 Determining Safe Separation Distance

Two criteria that can be
= sedin atactical
'= environment:

Tear * DoDM 6055.09-M, Volume 3
“Peacetime Standards”

. e DoDM 6055.09-M, Volume 6
VSl  “Contingency Standards”

Department of Defense
MANUAL

NUMBER 6055.09-M. Volume 1
February 29, 2008

Administratively Reissued August 4. 2010
Incorporating Change 1, March 12, 2012

USD(AT&L)

SUBJECT: DoD Amnumition and Explosives Safety Standards: General Explosives Safety
Information and Requirements

References: See Enclosure 1

V1.1 PURPOSE

V1.1.1. Manual This Manual is composed of several volumes, each containing its own
purpose, and administratively reissues DoD 6055.09-STD (Reference (a)). The purpose of the
overall Manual. in accordance with the authonity i DoD Directives 5134.01 and 6055.9E
(References (b) and (c)). 1s to establish explosives safety standards (hereafter referred to as
“standards™) for the Department of Defense.

V1.1.1.1. These standards are designed to manage nisks associated with DoD-titled
ammunition and explosives (AE) by providing protection criteria to minimize serious injury. loss
of life, and damage to property.

V1.1.1.2 Due to the size and complexity of this Manual, alternate paragraph numbering
has been approved for use throughout. The initial numeric set (V#) refers to the volume number
within the Manual: the second set (E#) refers to the enclosure number; and subsequent numbers
refer to the section. paragraph, and subparagraph numbers. If there 1s no E# the reference 1sto a
section above the signature of the volume

V1.1.2. Volume This Volume provides general explosives safety information and
Tequirements.
V1.2. APPLICABILITY. This Volume:

V1.2.1. Applies to:

V1.21.1 OSD. the Military Departments. the Office of the Chairman of the Jomnt Chiefs
of Staff and the Joint Staff the Combatant Commands. the Office of the Inspector General of the
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2.3 Contingency Distances

Asset Preservation Distance

v Asset preservation

" | jisiance is PTRD or  [mel>
| W greater.

.- PES

:
y & Airfield, street,
"‘ road or highway
AL What you need to know:
. » Asset preservation distance provides greater protection for assets
deemed sufficiently critical to warrant the greater protection.
» This separation distance should prevent propagation between PESs.
S

» At this distance from the PES, assets at the ES are expected to be
usable and mission capability is maintained following an
NG5, incident.




—
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2.3 Contingency Distances, cont.

Minimum Separation Distance

f’}' f Minimum separation
: ! < distance is used when >
Y you are only trying to
: Sears \{ prevent propagation
' , PES from exp|osives_ Operating building
., Sl What you need to know:
A
o  Minimum separation distance provides lesser protection for those
ST 0 1 assets which the mission requirements outweigh the increased risk
to those assets.
» This separation distance should prevent prompt propagation;
however, delayed propagation between PESSs is possible.
\‘ ) At this distance from the PES, mission capability will likely be
N Impaired or delayed. 61
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2.3 Who Designates Contingency Distances?

Only the Commanders of the Combatant Commands or the US
Commander of a Joint Task Force (JTF) shall designate the DoD
Component’s explosives safety criteria to be used.

rr
’ __ When necessary, these Commanders may delegate certain explosives
Fomle safety responsibilities to designated subordinate commanders to ensure
; "j. , b appropriate controls.
2

5 k. X
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[] []
. 1
Ll
Pelini Hazardous
0 342 560 750 1,250 -t Dt
Lt amee dr Seer 42 S60 T4E 1243 4Em  Elazt Only Distance
~ 12 |
EEERECTSEJ))- WEEFFECTS | EFFECTS EFFECTS - emECTS
4
G 3 T = Personnel = Personnel = Personnel = Personnel = Personnel
o B 1B Killed by blast Seriouzlyinjured or killed by blast Seriously injured by frag; 23 chanee Ilinor bo maoderate injury by fragments Minar injury from building debriz and
T = Aircraft and fragments eardrum damage and building debriz Flying glazs
., e Destroyed by blast and fragments = Aircraft = Aircraft = Aircraft = Aircraft
- = ¥ehicles Heavily damaged Structural damage Minor structural damage, fragment Minor Fragment damage possible
Ly A, 5 COwerturned and crushed = ¥ehicles = Wehicles penetration possible = ¥ehicle
f I i = Buildings Sewerely damaged Extensively damaged = ¥ehicles Minor Fragment damage possible
' Destroyed by blast - Building= - Buildings Minor damage = Building=s
Damaged to near destruction Dlamaged - 503 of replacement cosk = Buildings Dlamaged - B2 of replacemnent cost
’ Damaged - 20 of replacement cost
. TOTAL DESTRUCTION NO SIGHIFICANT EFFECTS
ot m—l ttnﬂi tﬂ_[
- KILLED
‘ 1 SERIOUSINJURIES INJURIES LIKELY INJURIES POSSIBLE
g b
DESTROYED
| MAJOR AIRFRAME DAMAGE MINOR AIRFRAME DAMAGE OPERATIONAL
o
{ -
b ) i AMMO STRG
(' WIS as
RSN [
'- | DAMAGED
Sl . NOIMMEDIATE
4 |[ PROPAGATION *
il
"
i 30,000
’
e POUNDS
G
: ‘Jf s
*_lj# _— ; DESTROYED SERIOU S DAMAGE MODERATE DAMAGE OPERATIONAL
, 00 Ty e wmp_IMD(U) ILD(U) PTRD IBD
o Overpressure
e e gy 8.0 PSI 3.5Psl 2.3 PSI 1.2 PSl
BESTOESMMMMNN NoTwssoN CAPABLE
T
\ ; # o) * Delayed Propagation is possibls from fire and firsbrands (lobbed or projectsd flaming debriz). Prompt Propagation (sympathstic detonation) of PACKAGED AMMO is not likely.
Aw : S| NOTE - The effects shown in ezch column are the effects that can be expected st or nesr the distance on the left side of the column and will diminish with increased distance.
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[] []
. 1
Ll
Mlinimum Hazardous
0 228 372 750 1,250 - e
Llictance in Feet 228 a7 498 227 4 Elazt Only Distance
' mmeercsml))> EENEFFECTS | EFFeCTs EFFECTS - [EFFECTSII
4
G L ¥ = Personnel = Personnel = Personnel = Personnel = Personnel
&t 5 1R e— Killed by blast Seriously injured or killed by blast Seriously injured by frag; 2% chance Ielinor o moderate injury by fragments Mincr injury from building debris and
T = Aireraft and fragments eardrum damage and building debris Flying glas=s
., , Destroyed by blast and fragments = Aircraft = Aireraft = Aircraft = Aircraft
- : = Wehicles Heavily damaged Structural damage Mlinor structural damage, fragment Minor Fragment damage possible
L 5 Overturned and crushed - ¥ehicles - ¥ehicles penetration possible - ¥ehicle
= Buildings Severely damaged Extenzively damaged = ¥ehicles Minor Fragment damage possible
4 A
' Destroyed by blast = Buildings - Buildings Minar damage = Buildings
Damaged to near destruction Diamaged - 505 of replacement cost = Building=s Dlamaged - 53 of replacement cost
i Dlamaged - 203 of replacement cost
i TOTAL DESTRUCTION HO SIGHIFICANT EFFECTS
et m—l ttnﬂ_[ tﬂ_l
- KILLED
! 1 SERIOUSINJURIES INJURIES LIKELY INJURIES POSSIBLE
g b
DESTROYED
L MAJOR AIRFRAME DAMAGE MINOR AIRFRAME DAMAGE OPERATIONAL
o
-
v i g} AMMO STRG
(B I
RSN [
'- |5 DAMAGED
=i : NO IMMEDIATE
4 |[ PROPAGATION =
il
"
| 8,818 i
) o
BT O POUNDS DESTROYED
. Sa> G
- e ok
o Jf = ',Xxﬁf o
3 *_lj# k= ; DESTROYED SERIOUS DAMAGE MODERATE DAMAGE OPERATIONAL
S TypeDownce wap IMD(U) ILD(U) PTRD IBD
s Civerpressure
e e B gy B.OPSI 3.5Psl 2.3Psl 1.2 PSI
EESTROESMMMMNN noTmssioNcAPAsLe
T
\ ; # o) * Delayed Propagation is possible from fire and firebrands (lobbed or projected flaming debris). Prompt Propagation (sympathetic defonation) of PACKAGED AMMO is nof likely.
AN : AW NOTE - The sffects shown in each column are the effects that can be expected at or near the distance on the left side of the column and will diminish with increased distance.
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[] []
. 1
Ll
Pelini Hazardous
0 189 308 750 1,250 -t Dt
Listanee i Feet 183 308 41 654 4mm  Elust Only Distancs
' EmEmECTSE)))- BENEFFECTS | EFFECTS EFFECTS - [NEFFECTSINN -
4
G 3 T = Personnel = Personnel = Personnel = Personnel = Personnel
o B 1B Eill=d by blast Seriously injured or killed by blast Seriously injured by frag; 23 chanee Ilinor to moderate injury by Fragments Minarinjury from building debriz and
T = Aircraft and fragments eardrum damage and building debris Flying glazs
., , Destroyed by blast and fragments = Rircraft = Aircraft = Rircraft = Aircraft
- » - ¥ehicles Heavily damaged Structural damage Minor structural damage, fragment Minor Fragment damage possible
Ly A, 5 Overturned and cruzhed = ¥ehicles - Wehicles penetration possible = ¥ehicle
f I i = Buildings Severely damaged Ezxtensively damaged = ¥ehicles Minor Fragment damage possible
Destroyed by blast - Buildings - Buildings Minor damage = Building=s
Dlamaged to near destruction Dlamaged - 0% of replacement cost = Buildings Dlamaged - B2 of replacement cost
’ Damaged - 205 of replacement cost
TOTAL DESTRUCTION NO SIGHIFICANT EFFECTS
ot m—l ttuﬂ_[ tﬂ_[
- KILLED
! 1 SERIOUS INJURIES INJURIES LIKELY INJURIES POSSIBLE
g b
DESTROYED
| MAJOR AIRFRAME DAMAGE MINOR AIRFRAME DAMAGE OPERATIONAL
o
-
§ i AMMO STRG
(' WIS as
RSN [
'- | DAMAGED
Sl . NOIMMEDIATE
4 |[ PROPAGATION =
il
"
i 5,000
J
e POUNDS
G
e /e : S
*_lj# _— ; DESTROYED SERIOUS DAMAGE MODERATE DAMAGE OPERATIONAL
, 00 Tyt wmp IMD(U) ILD(U) PTRD IBD
o Ouverprassure
e ey B0 PSI 3.5Psl 2.3 PSl 1.2 PSI
T
T
\ ; # o) * Delayed Propagation is possible from firg and firsbrands (lobbed or projectsd flaming debriz). Prompt Propagation (sympsathstic detonstion) of PACKAGED AMMO iz not likely.
Aw : S| NOTE - The effects shown in each column are the effects that can be expected st or nesr the distance on the left side of the column and will diminish with increased distance.




a

el [aClical EXxplosives Sarety

[] []
L}
Ll
Mlinimum Hazardous
0 45 74 750 1,250 - e
Lietance in Feet 45 T4 92 1632 4 Elnzk Only Diztance
' mmeercsml))> EENEFFECTS | EFFeCTs EFFECTS - [EFFECTSII
4
G L ¥ = Personnel = Personnel = Personnel = Personnel = Personnel
&t 5 1R e— Killed by blast Seriously injured or killed by blast Seriously injured by frag; 2 chance Ilinor o moderate injury by Fragments Minorinjury from building debris and
T = Aireraft and Fragmentz eardrum damage and building debriz Hying glas=
., , Destroyed by blast and fragments = Aircraft = Aireraft = Aircraft = Aircraft
- : = Wehicles Heavily damaged Structural damage Mlinor structural damage, fragment Minor Fragment damage possible
L 5 Overturned and crushed - ¥ehicles - ¥ehicles penetration possible - ¥ehicle
f .r i = Buildings Severely damaged Ezxtenzively damaged = ¥ehicles Minor Fragmeent damage possible
' Destroyed by blast = Buildings = Buildings Minor damage = Buildings
Damaged to near destruction Damaged - 5054 of replacement cost - Buildings Dlamaged - 53 of replacement cost
’ Damaged - 203 of replacement cost
. TOTAL DESTRUCTION NO SIGHIFICANT EFFECTS
et m—[ m[ tﬂ_l
- KILLED
‘ 1 SERIOUS INJURIES INJURIE S LIKELY INJURIES POSSIBLE
g b
DESTROYED
L MAJOR AIRFRAME DAMAGE MINOR AIRFRAME DAMAGE OPERATIONAL
o
-
§ i AMMO STRG
(' WIS as
RSN [
'- | DAMAGED
Sl 1 NOIMMEDIATE
o PROPAGATION *
il
"
|
e POUNDS
G
: i J{ - el
*_lj# _— ; DESTROYED SERIOUS DAMAGE MODERATE DAMAGE OPERATIONAL
, 00 Typetinee ey IMID(U) ILD(U) PTRD IBD
o Overprassure
T o B0 PSI 3.5Psl 2.3 Psl 1.2 PSI
T
T
\ ; # o) * Delayed Propagation is possible from firg and firsbrands (lobbed or projectsd flaming debriz). Prompt Propagation (sympsathstic detonstion) of PACKAGED AMMO iz not likely.
Aw : S| NOTE - The effects shown in each column are the effects that can be expected st or nesr the distance on the left side of the column and will diminish with increased distance.
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2.4 Barricades

Barricades are designed to:

« Stop high speed, low angle fragments

— These high speed fragments have sufficient energy to initiate ammo
items in nearby storage sites.

* Prevent propagation (from heat and shock) between
storage sites



a
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2.4 \What Do Barricades Protect?

BARRICADES DO NOT PROVIDE PERSONNEL
PROTECTION.
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t

-
£ gL Barricades
7 DO NOT provide
= A5 personnel protection
|4
A regardless of
. LOW SPEED, HIGH ANGLE FRAG barricade location
NOT DEFEATED BY BARRICADING
—
b
) r ‘
i ."'_,il % 1
A
‘ r.iﬂ'h ____________ ROGUE
* === " " HIGH SPEED, LOW ANGLE FRAG  ~ = = o FRAGMENTS
| — -DEFEATED BY BARRICADING- - _ _ =
: L)
| 4 1BD
?r £ g BLAST HAZARD DISTANCE MINIMUM HAZARDOU S FRAGMENT
‘ ‘?..\ Approximate distance for 10,000 1bs DISTANCE
HAZARDOUS FRAGMENT - a fragment having an impact energy of 58 ft-lbs or greater. This 58 ft-b impact energy was determined
to be the energy required to take a soldier out of action (very likely a fatality).
y o T MINIMUM HAZARDOUS FRAGMENT DISTANCE - the distance at which the areal density of hazardous fragments or debris
w\ z > becomes one per 600 ft* At this distance, there is a 1% probability of a person being hit by a hazardous fragment (1% Lethality
A L = Distance).
N .-,'r-".ﬂ

ROGUE FRAGMENT - a Hazardous Fragment projected beyond the Minimum Hazardous Fragment Distance distance (i.e. toa

1\. /‘ e 1 il distance at which the areal density of hazardous fragments or debris is less than one per 600 ft).

69
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2.4 Barricade Types

Barricades must meet certain specifications to
provide adequate protection.

4 There are three basic types of barricades:
e _-.\_:;_.
f PN 1 Earthen Berm
73 , 2. Steel Bin Barricades
WM 3. HESCO Concertainers
b
‘:\T 3 T:'?" \
R R, W A
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2.4 Earthen Berm Barricades

DoDM 6055.09-M, V2.E5.4.3.2. The slope of an earthen
barricade must be two horizontal to one vertical, unless
erosion controls are used.

Crest
3' (914 mm) minimum width

TANUM 8 peference point

Barricade
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2.4 Steel Bin Barricades

Two types of steel bin barricades:

S 1. Type A revetments:

/4 - e  Minimum of 7 ft
| (2.1 m) thick

| ) b « Cannot exceed
fve ;u 30,000 Ib NEW
It "-‘} .,,, 2. Type B revetments: e

A | e Minimum of 5.25 ft
o (1.6 m) thick

1) T

o BB

e Cannot exceed
0 5,000 Ib NEW

s Steel bin barricades

=

Sedor
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=
I I I . d
AMMUNITION STORAGE TO BLAHA CRITERIA
- r . Dimensions in red are critical dimensi
. - {1) Nominal width of & MILVANS (each MILVAN & wide)
{2) Nominal length of MILVAN
- {3) Improved approach apron d for forklft {reduced mai cost]
- ¥ {#) Minimum recommended roadway width to accommodate forkdift maneuvering toffrom MILVANS (greater distance recommended, se= nate 5|

- {E) Minimum distance required MILVAN to MILVAN in adjacent cells is 25", Practical considerations may require a greater distance {i.e. for roadwiays at front).

L * Number of MILVAMS may vary based on requirements however, eritical dimensions are the same.

** HESCO bamcades depicted n this drawing are the . Cther are provided the is stable and
provides a minimum height of 10°. Although minimum barricade height is 1° above ine-of-sight from top of MILVANS in adjacent celis. a 10 to 10.5' bamcade
A= heignt will provide for a slight elevation of the MILVAN pads for aranage and for seting of the HESCO barmicades.

L2 . i TOP VIEW

| *MILVANS on improved pad
' L[|l (concrete or compacted gravel) ~ 7

y‘i‘ Monimea |2 11 Semi-improved roadway (gravel)

Pad should be extended 2° beyond outer
edoe of MILVANS to minimize load stress

HESCO barricades may only be
used for 8,818 Ib NEW maximum.

|
[

e |
and i:olﬁiderell_as. i By [
[

+HEZCO Conoerisinars.
Baliom  MIL-TE, NSN SSEC-25-155-0783 (T25HX TOW 1 500L)

= or
ﬁ MIL-TG, NSH SBE0-S8-126- 3715

% L Top  ML-4E, NSN SEC-ER00Y-E353 (33TH EOW X 0L

AAL-4G, NEN EEHI-SS-00 2388

’_ﬁﬂ_‘.._ - 2" Fmcommended. 1° above ine-ot-sight from fos of MILVANS In scjscent cets Iz minimum reqursc.

| FRONT VIEW
T

= MILVAN pad and apron should be 3°- §” above grade for drainage. Slope apron to grade.
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2.4 HESCO Barricaded Ammo Storage Scheme

Row 1, Pad A Row 1, Pad B Row 1, Pad C Row 1, Pad D Row 1, Pad E
3 HILYANG MILVANE MILVANE MILVANS HILVANS
- 5 141- 148 181188 161-168 101 - 108 1E1- 1E8

Row2, Pad B Row 2, Pad D Row 2. Pad E

BILVANG MLV ANS MILYAN:
81- 158 - v - 21 - 208
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2.5 Bulk Fuel Storage

Bulk fuel storage should be diked and located down
slope from ammo.

B e
o

0 Stored fuel




N < = - P

- .’“'";' !"H‘I"",ﬁI | —_ IPﬁ'l | l’-""| =~ i .2 Ty \: ‘n--"-.ﬂ“-."-
! v ilivdal |_.J\.rxlj'ubJ\./ub' ' & |u|\_y

= 2.5 Bulk Fuel Storage Distances

p—

i
e
- —
- -
I il "
=t

) g} T’g} # ‘

o\ 500 - 5,000 100

> 5,000 IBD
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Workshop Focus — Topic 3

_ Topic 1 General Explosives Safety
,,. b B Topic 2 Explosives Safety Quantity Distance (ESQD)
Topic 3 Explosives Loaded Combat Vehicle Parking
; & A Topic 4 Forward Arming and Refueling Point (FARP)
L" Topic 5 Combat Aircraft Parking Area (CAPA)

;L B Topic 6 Deviation Approval and Risk Acceptance
Document (DARAD)
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Camp Doha, Kuwait, 11 July 1991

causes:  FAASV heater fire
= » Uploaded vehicles closely grouped
; : Assets |ost: e 4 Abrams tanks
|~ e 7 M109 Howitzers
R . » 7 FAASVs
, ‘u * 4 AVLBs
| ,'." e 40 smaller vehicles (HMMWYVs, CUCVSs,
1A etc.)
Human cost: 3 fatalities during clean-up
Sa. + 50 injuries initially
bt Total value of assets lost was over $40 million.
NP
P erHA
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Camp Doha, cont.




Camp Doha, cont.




| '/
& Camp Doha, cont.
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Topic 3 Explosives Loaded Combat Vehicle Parking

This section will discuss the following:

B 3.1 Armored Vehicles

3.2 Explosives Loaded Combat Vehicle Parking
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3.1 Armored Vehicles

Light armor vehicles are capable of stopping a hazardous
fragment from entering but are not capable of containing a

blast from inside.

Examples of light armor vehicles:

 MRAPSs (mine resistant ambush
protected)

o Strykers
* JERRVs

Heavy armor vehicles are capable of containing a blast
from inside.

Currently, the only example of a heavy
armored vehicle is the Abrams tank.




DoDM 6055.09, Table V6.E3.T1.
B§ Bistanee B@RN@@H ¥W9 H@H armereel er
DAY e et

A HESCO Ligeharior

vehicle barricade veRHRlic traffic
Light armor InfewRed

vehicles building
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Workshop Focus — Topic 4

_ Topic 1 General Explosives Safety
,,. e B Topic 2 Explosives Safety Quantity Distance (ESQD)
Topic 3 Explosives Loaded Combat Vehicle Parking
_. '?,t. W Topic 4 Forward Arming and Refueling Point (FARP)
L" Topic 5 Combat Aircraft Parking Area (CAPA)

. Topic 6 Deviation Approval and Risk Acceptance
Document (DARAD)
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Topic 4 FARP

This section will discuss the following:

i 4.1 Forward Arming and Refueling Point (FARP) Defined
N 4.2 Refueling/Rearming Pads

TE | 4.3 Ready Ammunition Storage Area (RASA)
Ll H‘ 4.4 Ammunition Holding Area (AHA) and Fuel Storage
4.5 FARP, PTRD and IBD
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4.1 What is a FARP?

& Aforward arming and refueling point (FARP) is a
BB temporary arming and refueling facility that an aviation

Fia  unit commander organizes, equips and deploys to
» . support combat tactical operations.
~—
§ b
g
h,;‘. A FARP with a HESCO barricade 88
f/f} \ %Y
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4.1 What is a FARP?, cont.

FARPs have four areas that require explosives
safety consideration:

* Refueling/Rearming Pads
 Ready Ammunition Storage Area (RASA)
 Ammunition Holding Area (AHA)

* Fuel Storage
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4.2 Refueling/Rearming Pads

Refueling/rearming pads are the designated landing
areas for rotary wing aircratft.

Il. -"r'r ) e Fuel

B Hoses -
Be/ 58 Rearm Rearm :
(i, Pad Pad Recommend using

[ “Skud Bunkers” or
HESCOs as barricades

Each rearm pad is limited to the
ammunition required to fully arm
one aircraft plus the number of
rockets required for a second
load.
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4.3 Ready Ammunition Storage Area

1A

The ready ammunition storage area (RASA)
contains the ammunition required to support the

fas  arming of aircraft.
| F}\H
. '_.l
'r .
‘ [] []
t‘l."'_.* :ji} ol Rearm Rearm
-}ﬁi il Pad Pad IMD
ﬁgy

» Distance determined by NEW on
9 3o & FARP

 Barricaded or unbarricaded
magazine distance applies

RASA
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4.4 Ammunition Holding Area and Fuel Storage

g & IBD

L2 i Rearm /
FE Pad

, _ \
: | IMD

Ammunition placement sites
4 on FARP will be a prudent fire
distance away from FARP fuel
storage sites, but not less
than 100 feet.

FARPs shall be
separated by IBD

from all non-associated
inhabited buildings.

WARNING
An aircraft is positioned so that its weapons are not pointed
toward the fuel source, ammunition holding area (AHA),
or troop sleeping tent in case a weapon discharges by
accident. FARP personnel will not walk in front of aircraft
weapons systems. (FM 3-04.104)
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Topic 4.5 FARP, PTRD and IBD
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Workshop Focus — Topic 5

_ Topic 1 General Explosives Safety
.,f B Topic 2 Explosives Safety Quantity Distance (ESQD)
Topic 3 Explosives Loaded Combat Vehicle Parking
¥ a M Topic 4 Forward Arming and Refueling Point (FARP)
tu Topic 5 Combat Aircraft Parking Area (CAPA)

. Topic 6 Deviation Approval and Risk Acceptance
Document (DARAD)
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Topic 5 CAPA

This section will discuss the following:

,,. ¥ =" 51 CAPA Defined
. 5.2 CAPA Incidents
T 5.3 ESQD for CAPA

B
"‘ 5.4 CAPA Example
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4 XPIO
1‘

B 5.1 Combat Aircraft Parking Area

=@  Acombat aircraft parking area (CAPA) is a
= parking area for aircraft uploaded with ammo to
gl  be available for quick reaction.

NN CAPA
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5.1 Combat Aircraft Parking Area, cont.

Arming and de-arming of aircraft should not be
permitted at the CAPA.

Major maintenance, particularly involving weapons
Y systems should not be performed on armed aircratft.
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5.1 Combat Aircraft Parking Area, cont.

For loaded aircraft to loaded aircraft, measure the shortest distance

- between explosives on one aircraft to explosives on the adjacent
& aircraft. This distance must equal IMD

rri
. 24.34 m (80 ft.) Parking Spaces
.3\ Measured between centerlines
e TRl :
Pl EXAMPLE |
"‘ I
Ir- . I.,J R LI.I
' |I |
:/ : 4 s ‘ [ T-Wall |
t'hi 1';.«“ GIL] 2
v = =
™ i I ]
:.E‘j"- " = I"j!ln " - J,".
.I all bl
— AT — TN
(g Example Load
(Gt : 2 HF (35.47 NEW ea.) = 71 Ibs.
TS 12 HE (9.438 NEW ea.) = 113 Ibs.
i, PR 300 rds. 30mm (excluded) =0
Total NEW= 184Ihs

19.21m (63 ft.) separation

N . Measured between wing-stores

N7, ' Equates to Inter-magazine Distance

Y77 (IMD) Un-barricaded 98
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les o CAPA Incidents

H_H__'“‘z- f

11111
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5.2 Examples of

APA Incidents, cont.

O @f;

LIRARREE

AT |

100
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5.2 CAPA Barricades.

| In order to mitigate damage from an incidental/accidental
soesge discharge, use the below configuration. Ensure area
e \where possible round would strike T-wall is at a
F e minimum of 10 inch thick.

£ “5\ 6 ft. HESCO Concertainer
- " \‘
, Iﬂ
’ L
;ﬂ;_} g 1m (3ft)
4 t-_ Distance must < 49m (160ft) from
b ;'jl back of rocket tube to HESCO

8 ft. HESCO Concertainer

N &
iw ) ""::ﬂ
i = Distance must < 80m (260ft) from

h;‘} ALY back of rocket tube to HESCO 101
.1 a
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5.3 ESQD for CAPA

Each pad requires a minimum separation based on
aircraft type and associated rotor distance.

' '._‘,k Barricading can be used to reduce the ESQD.
i

H Minimum separation distance should only prevent
#9 ‘ propagation from one aircraft to another.

A
..'. N Ilﬁt
At :
. IMD does not provide
| 0
for asset preservation.
% US Air Force
: IMD IMD
(N requir
Oy equires asset — =
preservation STRD STRD
distance.
727 |
.:\ 7 e -.r:
An -..I > h._n
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5.3 ESQD for CAPA, cont.

Protection must be provided to all IBD/PTRD

e== exposures from the ammo loaded aircraft at the
'= | CAPA.

1260’ 750’

IBD q PTRD

W A0 103
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ITopic 5.4 Actual CAPA Example

104
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Workshop Focus — Topic 6

Topic 1 General Explosives Safety

Topic 2 Explosives Safety Quantity Distance (ESQD)
Topic 3 Explosives Loaded Combat Vehicle Parking

Ja Topic 4 Forward Arming and Refueling Point (FARP)
- &u Topic 5 Combat Aircraft Parking Area (CAPA)

" ‘S Topic 6 Deviation Approval and Risk Acceptance
Document (DARAD)

N O 105
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Topic 6 DARAD

{  This section will discuss the following:
S 6.1 DARAD Defined
_ 6.2 The Federal Tort Claims Act
T | 6.3 DAForm 7632

106
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6.1 DARAD

DA Pam 385-30 R
G- Risk Management
S 2 December 2014
: Risk
_ ' Management
— DA Form 7632, Deviation
TP Approval and Risk Acceptance
. ‘.’ Document replaces Certificate
‘ of Risk Acceptance (CoRA).
14
B
70 Instructions for completing DA
{/ Form 7632 are contained in
= 5. N Appendix C of
Ve ol DA Pam 385-30.
\ S “b'
VN A DA Pam 385-30
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6.2 The Federal Tort Claims Act

The Federal Tort Claims Act (FTCA)
(28 United States Code, Section 2671
_ = (28 USC 2671)) waives sovereign
VT i immunity and constitutes the consent of
' the United States Government to be
—A sued for the negligent acts of its
b | employees who were acting within the

‘ scope of their employment. .-

{;e.} Important Points:
Sl ¢
8 » The objective was not to make the Government

"absolutely liable" to everybody for everything.

* Injured persons can recover monetary damages

s ﬁ“ ' in a tort suit against the United States
2 TN | Government. i
& s
- R L T T
Congressional building
),
\ ._ Pl

108
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6.2 Military Discretionary Decisions

“Military discretionary decisions”

consists of weighing and o (Y
' ing the benefi T e Do fovery Ty
integrating the benefits, costs, Qeéﬁ L o o, %0,
. duni' Nirg, o
safety and other factors into & A d g %
ISS| i ¢ v % 2
mission accomplishment. FL72 Y % % %
$F 4 %1
: it ] E g i T %3
The key to meeting the military ¢ g 8 @lcu!n'n!!,l!“"@ B 3 =«
. . .. . o g £ 3
discretionary decision consists E 3% s ;.3 5 2
of two critical elements: 13 A &7
% & < 5
% ﬁa /.tl%‘. .g'dtl “th ‘9
1. ProceSS 0'& "‘i'q@' wefh{g_,sammluﬂus‘o.p b, d‘eﬁ.ﬁ:&
>, L) Ao
2. Documentation oy, Conioeon 0o
90 "—'bay.-umg . un\lﬁ'a"as ”
Excerpted from DA Pam 385-30
109
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6.2 Military Discretionary Decisions, cont.

The "military discretionary decision"” is a well-defined, documented
i and articulated process, such as the Mishap Risk Management
S i  Process.

_ The Deviation Approval and Risk Acceptance Document (or
B similar record) helps document the decision as part of a
. ’ b conscious and well-informed decision making process.

Process Document

WA 110
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6.3 DA Form /632, DARAD
DA Form 7632, DARAD is

oS  Used for:
Flib - Peacetime
.. ,_‘_»,\ « Contingencies
- b . Combat operations
Ir 4
L , » Military operations other than
Rl war (MOOTW)

0 « Associated training that
cannot meet minimum
SR explosives safety standards

et =

X Wi Inspecting ammo

N4

¥ A 11
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6.3 DARAD, cont.

All options must be o = e e :

SIESNGE  explored to try and —

5a._ Effective Date:

ely

IJI“

4. Deviation #

| 5b. Expiration Date:

6. Deviation From: H

Y 1":" - #80 auw poptete o bl 18)

Iy 1 comply with DoD and DA |~ e —
rrE b What we need o do that deviates

- | from Ba(Synapsis of block 24)

' _ standards prior to S ———

i i . . &:;Tmmg ! s ‘9 #Fatalifies: 9. #Injuries 9c_ Equip/Fac Loss §: |1u,DateDew:mn Inftiated
. O btal n I n g a D D 1 Bl El 12 Residual E| 13. Residual Level 14a_Safety Professional
. Severity: Prosabilty of Risk Anaiyst (POC Info)’
— ARA

14c. Submitter (POC Info): 14d. Submitter Signature:

Justification for : e
‘ non-compliance must be ] =
TR provided in the DARAD. 3 o=

DEVIATION APPROVAL/RISK ACCEPTANCE

¥
Bl & ) i Thave reviewed the risk assessment and understand the hazard and potential consequences. | am approving this deviation and accepting the additional potential consequences and residual risk based
B on current operational necessity.

A h 15. Army HQ: H | 15b. Unit/Comm: ‘Nia. DATE: |1Gb. Expiration Date 17. RANKITITLE:
=
r . 17a. PRINTED NAME: |m:. SIGNATURE:
F ]
| 17c. Comment: sttachment? [ ]
DA FORM 7632, APR 2015 PREVIOUS EDITIONS ARE OBSOLETE PageTor3

DARAD page 1

A DARAD IS NOT FOR
K CONVENIENCE.

S 7 112
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-

= 6.3 DARAD, Pages 1

DEVIATION APPROVAL AND RISK ACCEPTANCE DOCUMENT (DARAD)
4 - For use of this form, see DA PAM 285-30; the proponent agency is DAS.
: : SITE INFORMATION
T ' 1a. Country: El 1b. State: El 2. Service: El 3a. Installation Type: B
= B LE
“x T8 3b. Installation Name: 3c. Type of Site:
= m il L
'."; 1 1 DEVIATION INFORMATION
it 5a. Effective Date: irafi . i .
: 4. Deviation #: ot o i 58] 5b. Expiration Date: 6. Deviation From: EI
7. Type of Deviation: EI Ba. Number/Title and Paragraph of Requirement:
= 1%\ 8b. What we need fo do that deviates
= |from 8a:(Synapsis of biock 24
% | w 8c. Operational, Strategic or Compelling Reason for Violation:
) 9. Potential Consequences of — S . ) i . ]
’ Deviation from App. Standards: Oa. # Fatalities: ‘Qb_ # Injuries: 9c. Equip/Fac Loss $: 10. Date Deviation Initiated:
11. Residual 12. Residual 13. Residual Level 14a. Safety Professional/
Severity: Probability: of Risk: Analyst (POC Info):
p . _ 14c. Submitter (POC Info): 14d. Submitter Signature:
,'_ . - 14b. Analyst Signature: (IF different from 14a.) (i ciforant from 142)
"._r L 14 e. REVIEWED BY:
# ' CONCUR
] ¢ DATE (vESMNO) ORGANIZATION PRINTED NAME(TITLE Attachment SIGNATURE
1
*j | [-] Attachment? ]
Al El Attachment? [
|
[ Attachment? [ ]
[ Attachment? [ ]
[ Attachment? ]
[ Attachment? [
9 ! DEVIATION APPROVAL/RISK ACCEPTANCE
| have reviewed the risk assessment and understand the hazard and potential consequences. | am approving this deviation and accepting the additional po ial co quences and residual risk based
on current operational necessity.
15. Army HQ: H 15b. Unit/Comm: 16a. DATE: 16b. Expiration Date: 17. RANK/TITLE:
o
\ > e 17a. PRINTED NAME: 17b. SIGNATURE:
A - # .
o =T 17c. Comment: Attachment? [ |
L o l 763 PREVIOUS EDITIONS ARE OBSOLETE Page 1 of 3
~ ‘*/ - e DA FORM 7632, APR 2015 e 13
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% 6.3 DARAD, Page 2

|

RISK ASSESSMENT WORKSHEET
o, Deviation #: Effective Date: Expiration Date:
v RISK ANALYSIS INFORMATION
= - ; e 18. Current Situation: "Provide a description of the situation that necessitates this deviation " Atlachmeni"“j
L8 a 5 s &
o ' 19. Hazard 3 B i :
. Category: ~| | 20. Specific Hazard:
‘_' = 21. Duration of Deviation 21a. 1 month or less: (sefect the o j 21b. 1 month to 1 year: (select the 0 : [21c. 1 year to § years: (select the 0 t 21d. Permanent or greater than 5 years: fenter
(Choose one of the following) |duration (in days)) duration {in montha)) | durstion {in years)) number of years or FERMANENT)
22. Deviation Approval Authority: (or Equivalent) El |
23. Mission Impact of Not
a ] \‘ Accepting Risk: Attachment?|[]
] 24. What we need to do that violates 8a: (Provide a detsiled description of the acsion that deviates from the standards ) Attachment? I:‘
i
| l. 4 2 25. Control Measures: "Measures taken, or will take, to reduce hazards of risk being accepted.” Atlachrneni?| |:|
l.‘_ 1 r} g i}
B
il
f’ f 26. Permanent Corrective Actions (with Milestones): include estimated cost, military construction project number, etc. Atlachrneni?| |:|
|
ey
27. Alternatives Considered: "Things considered doing but didn't, and why." Atlachment?| |:|
Alternative 1: [
Alternative 2: [
Altemative 3: [
i -
N e
A* Ly *n".ﬂ 28. Attach any supporting documents (i.e. Photos, MOU, ASAP-X, ESS, etc.) Atlachrnent?| L]
= i DA FORM 7632, APR 2015 Page 2 of 3
L5 L S, 1)
B 54( APDLC v1.00ES 11 4
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= 6.3 DARAD, Page 3

-

AMMUNITION AND EXPLOSIVES WORKSHEET
n P : Deviation #: Effective Date: Expiration Date:
v INFORMATION ON THE POTENTIAL EXPLOSION SITE (PES)
Ty T 29a. PES Namef#: 29b. PES Function: 30. PES # People:
= ;-". 31. PES Equip/Fac (Value) 5: 32. Required Blast Distance: 33. Required Fragment Distance:
=] = 1
" ’- 1 34a. Hazard Division: 1.1: NEW: 34b. Hazard Division: 1.2.1: NEW: 34c. Hazard Division: 1.2.2: NEW:
34d. Hazard Division: 1.2.3: NEW: 34e. Hazard Division: 1.3: NEW: 34f. Hazard Division: 1.4: NEW/MEQ:
af 3
1 35a. QD arcs exceed the installation boundary? YES [_] [NO[_]|Are other Services affected? YES [ ] [NO[]]Was coordination made? YES[ ][N [] [rrowe x
! g | Why coordination was/was not Coordination paperwork |:|
made: attached?
—
35h. Is this deviation associated with a hybrid or risk-base safety submission? El ‘ 35¢. If YES, provide site plan #:
* ] INFORMATION ON THE EXPOSED SITES (ES)
r 36. EXPOSED SITES At Required Distance At Requested Distances |ussmmens [
FACILITY E'ESZ::EE[;r m@ #PEOPLE %ﬂﬂgﬂf EXPOSURE TYPE ms‘romou FATALITIES | INJURIES Eg%%c FATALITIES | INJURIES E&gﬁc VIOLATION?
’ 0 E E * =
¥ ] 0 M 7| ] =
'!. r': " Y 0 o i i No =
L' . ¥ " [ [} il | e =
] ' 0 [] hd d NO =
{. o 0 [«] [+] NO =
o ’ ° M ot » ®
- | | ] [ v - NO =
0 o | - NO =
0 o [+] = ¥O =
0 ] B | NO =
0 [} 7] -] No =
-1:._ 0 ° - - NO =
EXPECTED POTENTIAL CONSEQUENCES
[37. Potential Explosion Site: a. Fatalities: . Injuries: c Equip/Fac 5:
[38. Potential Losses for Exposed Sites (ES) I PR .
Meeting Criteria: a. Fatalities: b. Injuries: c Equip/Fac §
7 TR D vt o Aoy Serade a Fatalities: b. Injuries: © EqipFacs
NG A
" N a Jr' / ﬂ 0. Total Potential Loss (#§): a. Fatalities: . Injuries: . EquipFac
' \ o
{ = T —
= DA FORM 7632, APR 2015 Click to Add Continuation Page Page 3of 3
s o= ] APD LC v1.00ES
N, 115
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6.3 DARAD, Risk Acceptance Authority

1A

. NOTE: If a DARAD expires and needs to be re-issued it
N can only be approved at the next higher level.

R Table 4-1.

| ] Risk acceptance authority for safety standards deviation
4 Risk acceptance matrix2 3 4 °
i Duration of risk
p— ‘5\ Event waiver Waiver Exemption
* 1 "“ Category of risk 1 month or less 1 month to 1 year 1 year to 5 years Permanent or greater than 5 years
i " Extremely high risk | General officer Army Headquarters Army Headquarters | Army Headquarters CG
/ _ (GO) Commanding General | CG
(CG)
v, ¥ High risk Brigade command- | GO GO GO
% " ing officer (CO) or
s S responsible O—6
__ '“ ; Medium risk Battalion CO' or re- | Brigade CO' or re- Go! Go!
Vi ';l sponsible O-5 sponsible O-6
f i Low risk Company CO or re- | Battalion CO' or re- Brigade CO' or re- | Brigade CO' or responsible 06
| sponsible O-3 sponsible O-5 sponsible O-6

; Legend for Table 4-1.:
(g : In organizations led by Army civilian leaders, equivalent civilian grades may be substituted for military ranks (see table 4-2).
The term “Army Headquarters CG” used in the table refers to Army commands (ACOMs), Army service component command (ASCCs) (including Joint
: i Forces Land Component Commands (JFLCC) and GO level Joint Task Forces (JTFs)), direct reporting units (DRUs), and the Director, Army National
A | Guard.
- Notes:
1 May delegate in writing authority to accept at the next lower command level.
2 Far deviations involving violations of AE or chemical agent safety standards during Joint operations planning, training, and execution, refer to CJCSI 4360.

i 01 and Service risk acceptance guidance. See also paragraph 4—6i.
‘\ : 3 H risk (beyond 1 month) or EH risk will always be accepted by a GO or flag officer.
A s u'::_ﬂ 4 For hazards discovered in fielded acquisition programs, risk will be accepted per DA Pam 385-16.

5 Deviations from range standards and procedures are addressed in AR 385-63.

S5 116




} [actical Explosives Safety

In Summary

The purpose of this workshop was to provide a
it  high level, general discussion on the important
i g points of TES. This included:

TR « General Explosives Safety

Basic Explosives Safety Quantity Distance (ESQD)

=

;" » Explosives Loaded Combat Vehicle Parking
i
« Forward Arming and Refueling Point (FARP)

Combat Aircraft Parking Area (CAPA)

prr Deviation Approval and Risk Acceptance Document
NS (DARAD)

117




¥  Questions?
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