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PREFACE 

The purpose of this report is to provide safety concepts that 
can be used 1n facility siting and structure layouts developed 1n 
connections with the USAMUCOM modernization oroqram for Installa- 
tions and activities. This is not a regulatory document. 

Although each concept 1s a single entity within Itself, at any 
time 1t may be modified and/or supplemented. Therefore, any refer- 
ence to a given concept shall be accompanied with a date indicating 
the latest issue. 

The enclosed safety concepts have been developed by P1cat1nny 
Arsenal as a part of their overall engineering program entitled 
"Safety Engineering 1n Support of Ammunition Plants" for the U.S. 
Army Munitions Command, with assistance from Ammann K Whitney, 
Consulting Engineers, New York. 
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iNTPnnuciinn 

Purpose 

The purpose of this report 1s to provide approved safety con- 
cepts for use 1n facility sltlnq and structure layouts developed 
In connection with USAMUCOM modernized Installations and activities. 

Scone 

These safetv concepts apply to all USAMUCOM Installations and 
activities and have been approved by both the U.S. Army Materiel 
Command and the Department of Defense Explosives Safety Board. 

Each concent is a slnqle entity within itself but mav, at anv 
time, be modified and/or supplemented. Therefore, any reference 
to a qiven concept shall be accompanied with a date Indicatinq the 
latest revision. 

Objective 

To establish necessary clarification or modification of and 
addition to AMCR 385-100 for use durinq concent formulations, enql- 
neerlnq develonment and final desion of USAMUCOM installations and 
activities includinq new facilities, renovation, rework, demilitari- 
zation and dlsnosal. 

Background 

U.S. Army Munition Command (USAMUCOM) 1S nresentlv nart1c1pat1nq 
in an Army-wide modernization nronram of explosive manufacturino 
facilities under its command. This nroqram 1s primarily directed 
towards a more efficient and safer production of explosive munitions. 

Reoardinq the safetv asnects, submission of safetv criteria by 
several USAMUCOM facilities has shown a wide variation 1n modernized 
safety concents when applied to a similar tvne of explosive facili- 
ties. Therefore, at the request of USAMUCOM, Picatinny Arsenal, 
with the assistance of Ammann & Whitney, has undertaken a study to 
develon "approved safety concepts" to achieve uniformity of safety 
criteria application. 

Although the concents as presented are not of a requlatory na- 
ture, their application will facilitate safety reviews and approvals, 
and 1n some cases, are to be considered by cognizant safety personnel 
as modifications and/or supplements to the safetv requirements of 
AMCR 385-100. 
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REVISION NO.1 
(Deceiver 1972) 

ITEM - 5 

a. Page 5-2; Add the following sentence to Paragranh 1: 

"Separation of the Inspection Building from the Unpacking 
Building shall conform to Intrallne distance based upon the 
larger of the two quantities of explosive 1n the two buildings." 

b. Page 5-2; Replace Paragraph 2 with the following: 

"Personnel may be permitted to enter any given area within 
either the Receiving or the Unpacking Building at any given 
time. If the tote bins are used for packaging of bulk ex- 
plosives, personnel may be permitted to enter the Inspection 
Bays In the Inspection Building to replace empty bins with 
full bins. All other operations in the Inspection Bays must 
be performed remotely. Cardboard boxes used for shipping 
bulk explosives may be opened 1n the Receiving Building; 
however, movement of the boxes inside the Inspection Bays, 
the opening of the plastic liners of the cardboard boxes, 
and dumping of the explosives into the Inspection equipment 
shall be performed remotely. The plastic liners may be opened 
manually 1n the Unpacking Building or 1n the Inspection 
Building 1n separate bays set aside specifically for that 
purpose. Movement of the boxes inside the Inspection Bays and 
subsequent operations shall be accomplished remotely. If de- 
sired, the bulk explosive may be placed 1n tote bins within 
the Unpacking Building for movement to the Inspection Building 
and thereby permitting the personnel conveying the tote bins 
to enter the Inspection Bays." 

c. Plate No. 1.11; Replace Plate No. 1.11 dated October 16, 1972 
by Plate No. 1.11 First Revision dated December 1972. 

d. Plate No. 5.1; Reolace Plate No. 5.1 dated October 16, 1972 
by Plate No. 5.1 First Revision dated December 1972. 

e. Plate No. 5.3; Replace Plate No. 5.3 dated October 16, 1972 
by Plate No. 5.3 First Revision dated December 1972. 
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FFFrrTT^r n£pp|rrnrig "F nnmi'ins 

1. Means of Parricadino - Mow Construction or Valor "odification 

In order that tv/o adioininn buildinos be separated by barri- 
caded intraline distance, the buildinos must be provided with an 
effective barricade or a combination of effective barricades. 
Three neans are available for nrovidinn barricadinq: namely, (1) 
effective dividinn walls, (2) effective earth barricades, and (3) 
structure burial. 

2. Effective Dividino Walls 

a. Tvne of Pividino '.Jails 

For dividinn walls to be effective, thpv shall be constructed bv 
utilizino reinforced concrete and/or structural steel. Each wall 
shall be desinned to resist, with response limited to incipient 
failure deflection (T'l5-13no), the blast effects of a detonation 
within the buildino it is nrotectino as well as the blast and frag- 
ments (both nrlmary and secondarv fragments) produced bv an exnlo- 
sion in the adioininn buildino. 

b. Positioninn of Dividing Walls 

For a dividino wall or a combination of dividinn walls to be 
considered effective, one of the followinn wall arrann^ments shall 
be utilized: 

(1). Pividinn Hall Arrangement Mo. 1 (Plate No. 1.1) 

Two buildinos containinn approximately the same explosive quan- 
tity shall be senarated by barricaded intraline distances based 
upon the larger of the two explosive quantities. The wall of each 
buildino facinn the adjoinino buildino shall be designed as an ef- 
fective dividinn wall. The heioht of each wall shall be at least 
3 feet above the heioht of its respective buildipo or as defined 
by Line of Sight Mo. 2 illustrated in Plate Mo. 1.1. 

(2). Pividinn Wall Arrangement Mo. 2  (Plate Mo. 1.2) 

When the explosive ouantitv in one huildinn (Buildino "A"> is 
substantially lamer than the explosive ouantitv in an adioininn 
buildino (Building "B"), then the two buildings shall be senarated 
by a barricaded intraline distance based unon the larger of the two 
explosive nuantities. The wall of Building "B" facing Building "A" 
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shall be desiqned as an effective dividinn v;all while the wall  of 
Ruildinn "A" facinn Ruildinn "B" mav be desioned for conventional 
loadlnns  (non-blast resistant).    The heinht of the dividino wall 
shall  be similar to that defined for Arrannenent Mo. 1  and as 
illustrated in Plate Mo. 1.2.    For this arrannenent to be annli- 
cable, the unbarricaded intraline distance based unnn the smaller 
exnlosive ouantitv must be equal  to or less than the barricaded 
distance mentioned above. 

Attention is directed to the notes of Plate No.  1.2 for anoli- 
cabilitv of this dividino wall  arrannenent. 

(3).    Hividino Wall  Arrannenent Mo.  3 (Plate No.  1.?) 

A buildinn containinn exnlosives  (Ruildinn "A") shall  be sepa- 
rated from a buildinq containinq inert materials  (Ruildinn "R") hv 
a barricaded intraline distance when the wall of the inert material 
buildinq facinq the buildinn with exnlosives is desiqned as an 
effective dividinn wall. 

The wall of the buildinq containinn exnlosives which faces the 
inert material  buildinn mav he desiqned for conventional  loadinos 
(non-blast resistant).    The heinht of the dividinq wall  shall  be 
similar to that describe* for Arrannenents Nos.  1  and 2 and as 
Illustrated in Plate No. 1.3. 

(4).    Multi-Bay Fffects  (Plates Nos.  1.4 and 1.5) 

In the event that either (or both) of the two ad.ioininq buildinqs 
are subdivided into nulti-pxnlosive bavs to nrevent nrnnaqation of 
exnlosion within the huildinn(s), the separation between the two 
buildinas shall  be based unnn the quantity of exnlosive cnrresnondinn 
to the larqest nuantitv-senaration distance.    For examnle, the 5,0nq 
nounds of explosive located in Ray 2  (Plate No.  1.4) will  require 
a barricaded intraline senaration of 150 feet which, in combination 
with the width of Rav 3  (20 feet), will  result in a buildinn sepa- 
ration of 130 feet.    This distance is  laroer than the intraline 
distance required of the quantity of explosive required in Rav 1, 
Pay 3 or Ruildinn "R".    A second example of mult1-bav buildinn 
quantitv-dlstance reouirements is illustrated in Plate No.  1.5. 
Here, the inert material  buildinn  (Ruildinn "R") is senarated from 
the multi-bav buildinn (Ruildinn "A") hv a barricaded intralino 
distance based upon the quantity of exnlosive in Bav 1 which, in 
combination with the width of Bay 2, will  result in a separation 
between buildinqs of 130 feet.    It mav be noted that, in the latter 
example, the blast nressures actinn on the qround immediately in 
front of the inert buildinq nrnduced bv an exnlnsinn in Bavs 1  and 2 
will  be 12.5 and 10.5 nsi, resnf»ctivelv, both of which am laroo 
enouqh to produce sionificant damaqe to the structure's roof and 
side walls. 
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3.    Effective Earth Barricades 

a. Tvne of Earth Barricades  (Plate No.  1.6) 

All  new construction of earth barricades shall  utilize the 
single revetted concent.    Existinn double revetted and earth-mound 
barricades shall  be replaced durinn nev/ construction, maior modi- 
fications, or as thev need replacement.    Earth-mound barricades may 
be altered to form sinnle revetted barricades, if desired.    A pos- 
sible means for accomnllshinn this alteration is illustrated in 
Plate Ho. 1.6. 

b. Positioning of Barricades 

Each nev/ and modified barricade shall be senarated from the 
building 1t is protecting (receiver structure) bv a distance eoual 
to or less than one ouarter the buildinn height. 

For a barricade or a combination of barricades to be considered 
effective, one of the following barricade arrangements shall be 
ut11i zed: 

(1). Barricade Arrangement 'To. 1 (Plate Ho. 1.7) 

Two bulldinns containing annroximatelv the same nuantitv of 
exnlosives shall be separated bv a barricaded intraline distance 
based unon the lamer nuantitv when the wall of each buildinn which 
faces the adioininn building is protected by a barricade. Each 
barricade shall extend above the building it is nrotectinn by at 
least 3 feet or as defined by Line of Sight No. 2 illustrated in 
Plate Ho. 1.7. Also, the length of each barricade shall be long 
enouoh to extend 3 feet bevond the two lines connecting the common 
sides of the two buildings (Plate No. 1.7). 

(2). Barricade Arrannement Ho. 2 (Plate Mo. 1 .B) 

'•/hen the nuantitv of "xnlosive in one buildinn (Buildinn "A") 
is substantially larner than the exnlosive nuantitv in an adioininn 
building (Building "B"), the two buildings shall be separated bv a 
barricaded interline distance based unon the larger nuantitv of 
explosive if a barricade is nositioned at the building having the 
smaller amount of exnlnsive (Building "B"). The height and length 
of the barricade are similar to those described from Arrannement 
No. 1 or as illustrated in Plate Ho. l.R. For this arrangement to 
be applicable, the unbarricadod intraline distance based upon the 
smaller exnlosive quantity must be equal to or less than the barri- 
caded distance mentioned above. 
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(3).    Barricade Arrangement No.  3 (Plato No. 1.9) 

A buildino containing explosives  (Buildino "A") shall  be sena- 
rated from a bulldinn contalnino inert material   (Buildino "B") bv 
a barricaded intralino distance when a barricade is positioned at 
the buildinn containino the inert material.    A barricade is not 
required at the exnlosive buildino.    The heinht and lennth of the 
barricade are similar to those described for Arrannenents Mos. 1 
and 2. 

4. T-Barricades  (Plate No. 1.10) 

a. Use of T-Barricades 

T-Barricades shall only be used in the bulk receivinn and/or 
shippinq nortions of a facility for seoaration of exolosive quanti- 
ties not to exceed 50,P00 nounds.    The seoaration distance between 
the exolosives at onnosite sides of the barricade shall be eoual  to 
1.1 times the cube root of the larqer of the two exnlosive quanti- 
ties. 

b. Barricade Configuration 

The base of a T-Rarricade shall be at least 19 feet wide.    Each 
side of the barricade shall  have a sloDe of 5 on 2 for a barricade 
helqht un to 20 feet.    For barricades hiaher than 20 feet, the 
width at the ton of the barricade shall be equal to 3 feet.    The 
ton of the barricade shall extend at least 6 feet above the ton of 
the hiqhest stack of exnlosive and/or shall mo°t the requirements 
for the line of siaht illustrated in Plate 1.10. 

5. Fully and Partially Below-flrade Structures 

a.    Effective Barricading (Plate No.  1.11) 

Buildinqs positioned fully or nartially below qrade mav be 
separated from adjoininn below and/or above-qround buildlnos bv 
barricaded intraline distances when all of the exolosive within the 
below qrade structure is located  (1) below the qround surface,  (2) 
below the top of the mound of a partly buried, nartly earth-mounded 
structure, or (3) when the above-oround nortinn of the exnlosive in 
a partly above and nartly below qround buildino is nrotected by 
TM5-1300 walls.    For a fully or partially below qrade structure to 
be fully effective as a barricade, the exnlosive must be nositioned 
below the ton of the buildino based upon the line of sioht formed 
between the tons of the below qrade structure and the adioinino 
above-qround structure.    This line of siqht is illustrated in Plato 
No. 1.11. 
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Use of fully or nartlallv below-qrado structures is annrov»d 
for those situations where neither neonle nor expensive  (lona l^ad) 
equipment is located in the unprotected above-around nortion of the 
structure. 

b.    Below Grade Structure Arrangements  (Plate 'lo. 1.1?) 

(1).    Structure Arrangement No. 1 

Arrangement No. 1 mav be utilized when all explosives within 
the buildinn are nositloned below the orade.    In npst situations 
this arranaenent is used when the above-ground nortion of thp struc- 
ture is expendable and therefore is permitted to collanse as a re- 
sult of an explosion within the structure or 1n the adioininq 
structures.    Personnel  and/or valuable equinment mav npt be posi- 
tioned in the expendable nortion of the structure.    In some cases, 
hot/ever, it mav be desirable to desiqn the above-around nortion of 
the structure to resist the effects of a detonation in an ad.ioininn 
buildinn.    In this latter case, the above-qround portion in addi- 
tion to beinn desinned to resist external  loads, shall  also be 
capable of releasinn the blast loads Produced by an explosiop within 
the buildinn.    An illustration of this below-qrade structure ar- 
ranqement is shown on Plate No. 1.12. 

An alternative structure arranqement to Below-Grado Structure 
Arrannement No. 1  is also shown in Plate 1.12.    Here, rather than 
beinn situated above qround, the frannible roof is opsitloned flush 
with the around. 

At the present time, only a minimal  amount of data relating to 
the blast-resistant capacity of buried buildings is available. 
However, tests are nresentlv being developed wherr»bv the necessarv 
deslan data will  bo obtained.    In the interim, 1t is recommended 
that the walls of Below-Grade Structure Arranaement No. 1  be do- 
siqned to resist the conventional  earth and surcharqe  (live and 
dead) loads.    Therefore, reinforced concrete walls will not require 
the use of laced reinforcement. 

(2).    Structure Arranaement No.  2 

Below-Grade Structure Arranqement No.  2 may be utilized when a 
nortion of the explosive within a buildinq is located above the 
qround and the remainder below the nrnund.    In this arrangement, 
the above-around part of th<» buildinq is protected bv ao earth bar- 
ricade.    For this arranaement, it 1s recommended that laced rein- 
forcement be used in concrete walls which extend above the qround 
surface more than 10 feet.    The lacing shall extend below the qround 
to a sufficient depth in order to insure full develonment of the 
flexural  reinforcement.    Concrete walls whose heioht above the 
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ground is less than 10 feet mav be dosinnod sinilarlv to the walls 
of the below-ground nnrtion of the buildinq as indicated for 
Arranqenent No. 1. 

(3).    Structure Arrangement No.  3  (Plate No. 1.1?) 

Below-firade Structure Arranqenent No. 3 is similar to Arrange- 
ment No.  2 excent that the explosive nositioned above the ground 
is protected bv laced reinforced concrete walls rather than by 
earth barricades.    The above-qround nort.ion of thn walls  shall  be 
constructed of laced reinforced concrete. 
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ITEM - 2 

EXPLOSIVE COLLECTION FACILITIES FOR USF IN NEW CONSTRUCTION 

1. Collector Facilities 

Explosive collection facilities include vacuum collectors (wet, 
dry. portable or stationary), vacuum collector buildings, and ool- 
lution abatement orocessino facilities. 

2. Vacuum Collectors in Oneratinn Buildings (Plate No. 2.1) 

The portable wet and drv collectors shall be located within the 
oneratinn buildinn in accordance with the requirements of Section 
27-7c of AMCR 385-100. However, a maximum accumulation of the ex- 
nloslve within anv one collector or series of collectors in anyone 
bay shall not exceed 5 nounds of H.E. 

A collector shall service only one oneratinq bav. V/hen the col- 
lector is positioned in a separate bav, the collector bav should be 
located as close as possible to the oneratinq bay which it serves. 
The collector bav shall consist of nrotective walls enclosinq the 
collector on three sides. The walls shall extend two feet nast the 
exterior surface (walls and roof) of the oneratinn buildinq. If a 
blast resistant roof is provided, then the walls of the collector 
bay need not extend above the buildinq roof. The walls and roof of 
a collector bav shall be desiqned for a resnonse limited to the 
Indnlent failure deflection. A bay which houses a collector shall 
not be used for other operations or as a comnunicatinn corridor or 
passaqewav. Lines carrvinq explosive waste from an operatinn bav 
to a collector bav shall be provided with detonation trans or 
other nositive means to prevent a nronaqation of exnlosion between 
the bavs. A wet portable collector which is positioned in an oner- 
atinq bav mav service that bav only and, therefore, requires no 
special shieldinq. 

3. Vacuum Collectors Exterior of Oneratinq Building 

a. Explosive Quantity distance Requirements (Plates Nos. 2.2 
and 2TT)      '   

Each wet or drv collector containinq more than 5 nounds of II.E. 
shall be positioned in a separate buildinn which shall be separated 
from the operating buildinn it is serving bv a distance conforming 
to the barricaded Intraline distance based unon the ouantitv of ex- 
nloslve in the collector buildinn. Senaration between the collector 
building and an ad.ioinino operating building, not serviced by the 
collector building, shall conform to intraline distance based upon 
the ouantitv of explosive in the oneratinn building (Plate No. 2.2). 
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If two or more collector buildinqs adjoin one another, their 
separation shall conform to intraline distance based upon the 
largest quantity of explosive in the collector buildings. However, 
the separation between any one of the collector buildings and the 
operating buildings it is not serving, shall conform to intraline 
distances based on the exolosive quantities in the operating build- 
ings (Plate No. 2.3). 

b. Collector Building (Plate No. 2.4) 

A vacuum collector building shall service only one operating 
building. Where possible each room or bay of the operating build- 
ing shall be serviced by a separate collector in the collector 
building. However, a single collector in a collector building may 
be used to service no more than two operating bays when separate 
exhaust lines are provided for each operating bay. If desired, 
the two exhaust lines may be serviced by a common header leading to 
the vacuum collector building. No more than two primary collectors 
located either in the operating or collector buildings shall be 
serviced by a secondary collector (wet or dry) located in the col- 
lector building. 

Each collector (primary or secondary) shall be separated from 
the adjoining collectors and the building it is serving by dividing 
walls. The walls shall be designed to resist the effects of an 
explosion in the collector building with a response limited to In- 
cipient failure deflections. 

Vacuum lines between the operating and the collector buildings 
shall be provided with detonation traps or other positive means for 
preventing a propagation of explosion between the buildings. 

4. Pollution Abatement Processing Facilities (Plate No. 2.4) 

A centrally located Pollution Abatement Processing Facility may 
be used to serve more than one vacuum collector building and more 
than one ooeratinq buildinn at the sane time. However, an abate- 
ment facility shall be separated from all operation and collector 
buildings by intraline distances. All lines serving the facility 
that carry explosive waste shall be provided with detonation traps 
or other positive means to prevent a propagation of explosion be- 
tween the buildings and/or operations. 
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ITEM - 3 

TRANSfFR OF EXPLOSIVES THOQlftH BUILniNgS 

1.    General 

The methods used for transferrlnq explosives throuoh oneratlno 
bulldinns will be denendent unon several factors includinn (1) the 
buildinq subdivision, (2) operational hazards and (3) the methods 
used for convevina the explosives. 

The subdivision of a buildinq will be a function of oneratlonal 
considerations as well as explosive quantltv/seoaratlon distance 
requirements. On the other hand, operational hazards which are 
specified in USAMUCOM Requlatlon 385-22, must be established from a 
hazard analysis of the sneciflc facility operation. The third fac- 
tor affectinn the transfer of explosives throuqh the bulldinqs will 
be a function of the first two factors and, as will be shown later, 
is interrelated to the selection of method used for inter-bay 
transfer of explosives. 

2. Subdivision of Buildings 

The subdivision of bulldinqs for operational and/or ouantltv- 
distance requirements may be achieved with the use of blast resist- 
ant barriers (dlvldinq walls) as specified by AMCR 385-100. 

All dividing walls shall be desinned in accordance with TM5-1300 
with the structure's resnonse based on the protection cateoorv (TM5- 
1300) requirements specified 1n the desiqn criteria for the opera- 
tions of the receiver bays. In addition, each dividinq wall shall 
be desloned to prevent overturninq due to blast effects of an ex- 
plosion. In most cases, this will require a structural monolithic 
Interaction between a wall and the ad.ioininq floor and roof (1f 
blast resistant) slabs of the buildinq. 

The explosive limit for each bay will be based on the total 
quantity of explosives 1n all Items not properly spaced or barri- 
caded to prevent nropaqation from Hern to item, reoardless of the 
hazard cateqory involved. 

3. Hazard Considerations (Plate 3.1) 

Dependinq upon the hazard of the operation in a qlven operatlnq 
bay, certain safety provisions must be adhered to for transferring 
the explosive items throuqh an operatinn buildinq. These provisions 
are as follows: 

3-1 



a. Hazard Category I 

No special provisions for safe soadnq and/or shleldlno of Items 
are required for oneratino bavs contalnlnq only Hazard Cateoorv I 
operations provided each bay 1s separated from the adiolnlno bavs 
by protective barriers (TM5-1300). Blast resistant barriers between 
adjoining bays shall be desiqned to prevent a direct line of siqht 
between the adjolnino ooeratinq areas. The line of siqht concept 
will be discussed later. 

Safety provisions for Cateqory I hazards are illustrated in 
Plate No. 3.1. 

b. Hazard Cateqorv II 

In addition to requlrinq that blast resistant barriers be fur- 
nished to prevent a direct line of siqht between adjoininq bays, 
the operatinq bays containlnq the Hazard Cateqory II operations 
will require that individual items or cluster of items be separated 
by safe soacinq and/or be provided with shleldlno to neoate exnlo- 
sion propagation between adjacent items. 

Some data are available 1n Table 17.1 of AMCR 385-100 and from 
the results of recent tests conducted under the direction of Pica- 
tinny Arsenal reoardlnq safe separation of ammunition on conveyors. 
However, in most cases, tests will be required to demonstrate the 
effectiveness of the item separations and/or shleldlnq to be used 
for a qlven facility desiqn. 

Safety provisions for Cateoorv II hazards are shown in Plate 
No. 3.1. 

c. Hazard Category III (Plates Nos. 3.1 and 3.2) 

Items nasslnq through areas containing Hazard Category III ooer- 
tlons shall be provided with snecial shielding to nrovlde a full 
protection for personnel and equipment exterior of the shield. The 
protective shield may be located in a separate operating bay or in 
a bay containing other operations. 

A Hazard Category III operating shield may be constructed either 
of reinforced concrete and/or structural steel. The shield must b*> 
desiqned such that all fragments produced by the break-up of an Item 
casinq and/or equipment are fully contained. Blast pressures pro- 
duced by the Internal explosion shall be vented to the atmosphere 
through a ventlnq stack no larqer than 15 inches 1n diameter and 
extend at least 15 feet above the hiqhest noint on the oneratino 
building roof or 15 feet beyond the exterior walls. The exterior 
surface of the operatinq building shall be desiqned to resist the 
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leakage overpressures from the ventlnq stack of at least 1.2 ns1 
(strenothened franqible construction). 

Access within the shield of explosives, nersonnel and equipment 
shall be throunh a series of blast doors which shall be closed and 
sealed aqainst rebound durinq the performance of the hazardous 
operation. All operations performed within the shield shall be 
accomnlished remotely. 

The above shield 1s adequate for exnlorive quantities UP to 15 
pounds. Therefore, the performance of Hazard Cateoory III opera- 
tion with explosive quantities greater than 15 pounds shall be ac- 
complished in a senarate oneratinq buildino. Hazard Cateqorv III 
operations 1n a shield or in a senarate buildino shall be performed 
remotely. 

A schematic representation of a Hazard Category III operatlnq 
shield is illustrated in Plate No. 3.2. 

4. Inter-Bav Item Transfer 
-• - —  — 

When an operatlna buildinq is subdivided by dlvidinq walls for 
quantity-distance and/or operational purposes, the movement of items 
from one ooeratinn bay to another will require the transfer of the 
Items over, around and/or throunh the protective barriers. To be 
assured that prooanation of exnloslon between adloinlno ooeratinn 
bays will be neqated, all openinqs 1n the divldlnn wall shall be 
arranqed such that a direct line of sight through the opem'pqs will 
be Interrupted. Also, 1n the case of transferrino items around 
and/or over the walls, sufficient safe snacinq and/or shieldlnq 
shall be provided to insure that in the event of mass detonation in 
one bay, orooaqation of exnloslon does not occur in the ad.lolninn 
receiver bays. In most facility desiqns, any one ooeratinn bay 
must be considered both as a donor and a receiver bay. 

a. Item Transfer Throuqh Dividinn Walls 

Methods are available for accomnlishinq the interruption of a 
direct line of slqht throuqh the oneninqs in the walls and still be 
capable of transferrino explosive items from one operatlnq bay to 
another with the use of conventional material handlinq equipment. 
Several of these methods are described below. 

(1). Maze Concept (Plates Nos. 3.3 and 3.4) 

The oassaqe of items throunh the maze 1s so controlled that 
Items at one side of the wall will always be shielded from items at 
the ooposlte si dp. This control may be illustrated with the use of 
Plate No. 3.3 and as described below. 
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Stage No. 1 indicates a typical operation where Lot No. 1 has 
passed through th* maze into Bay 2, Lot Mo. 2 is positioned in the 
safe zone of the maze, and Lot No. 3 1s annroachino the hold station 
in Bay 1 before entering the maze. It may he noted that all three 
lots of items are protected from one another 1n the event an ex- 
plosion occurs 1n any one of the three lots. 

Stage No. 2 illustrates the situation where Lot No. 1 has passed 
further into Bav 2 and with Lot No. 2 just entering Bav 2 while Lot 
No. 3 1s still at the hold station (Point "A") of Bay 1. At this 
staqe, Lot No. 2 1s considered to be a part of the explosive quan- 
tity 1n Bav 2 and If an explosion occurred 1n Bay 2, this lot could 
detonate without nronaoatlno to Lot No. 3. 

Stage No. 3 illustrates Lot No. 2 has completely passed Into 
Bay 2 and thereby permits Lot No. 3 to move towards the safe zone 
of the maze. At no time durinq this staqe of movement can Lot No. 3 
propagate to Lot No. 2. Although not shown 1n this illustration, 
once Lot No. 3 reaches the safe zone within the maze, a new lot of 
Items can be accumulated at the hold station (Point "A") 1n Bay 1. 

Construction of a maze shall be the same as that of the divid- 
ing walls. All elements of a maze shall be designed to sustain 
damage egual to or less than that of the dividing wall. Sufficient 
clearance within the maze shall be provided to insure that the sep- 
aration distance between the item and the elements of the maze meet 
the requirements of Paraqraoh 4-9 (TM5-1300). Furthermore, suffi- 
cient clearance shall be provided for maintenance purposes. A maze 
may be provided with or without a roof. For the latter, the walls 
of the maze shall be high enough so that a line drawn from the too 
edge of the Item to the too edoe of the wall will form a 30-degree 
angle or less with the vertical. 

Configuration reguirements for mazes are Illustrated in Plate 
No. 3.4. 

In general, the speed of the conveyor transferring the Items 
through a maze will be equal to the maximum conveyor speed in other 
parts of a facility. Therefore, for facilities with high production 
rates, conveyor sneeds may be as high as 50 or fiO fos which, 1n turn, 
may reguire the use of large mazes to achieve the necessary turn 
radius of the conveyors. 

Plate 3.1 illustrates the transfer of explosive items through 
mazes. Here, the oath of the conveyor movement is along the center 
of the operating bays and, therefore, through the middle of the 
dividing walls. It mav be noted that a maze is provided for passage 
of Items between Bays 1 and 2 even though the operations performed 
1n each bav are considered to be in Hazard Cateqorv I (exclusive of 
operation in the shield). 
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(2). Turntable Concent (Plate Mo. 3.5) 

The turntable concent is an extension of a method used in the 
nast for transfnrrinn itens fron one hazardous area to another. 
In this method, exnlosivo it^ns nass thmunh a rovolvinn mechanism. 
The mochanisn is divided into connartments such that a shield will 
separate adioinino items as they nass throuoh the wall oneninn. 

Turntables can be located at the ends of walls and/or within 
walls. In all cas^s, the sneed of the turntable has to be syn- 
chronized with the speed of the conveyor. In oonoral, turntables 
will only have to revolve at several revolutions oer minute in order 
to maintain convevor speeds upwards to 60 feet per minute. 

Turntables mav be constructed of structural steel, aluminum or 
other structural netals. The Partitions of the turntables which 
serve as shields must be canable of nreventino nropaoation of ex- 
plosion between adioinino items. In most cases, tests will be re- 
quired to establish a safe thickness of the partition shields. 
The turntable as a whole must be canable of resistinn the blast and 
fraqment effects of a mass detonation in either of the adioinino 
bays, at response levels equal to or hiaher than that of the wall. 

Schematics of the turntable concent are illustrated in Plate 
No. 3.5. 

Plate Mo. 3.6 illustrates the oassaoo of explosive items throuoh 
turntables. Here, the oassaqe of the items is from the entrance 
corridor of the buildinq and throunh a turntable into operation 
Ray 1 while other items proceed alonq the corridor and into Bays 2 
and 3. After completion the operation in each bay, the items nass 
throuoh a second set of turntables leadinn to the exit corridor and 
then out of the buildino. The use of the turntable nermits the 
oassaoe of itens throuoh the corridor in front of operation bays 
without endano^rinq the explosive within the bavs from an exnlosioo 
in the corridor or adioinino bavs, or without endanqerinq the ex- 
nlosive in the corridor due to an explosion in one of the bavs. 

(3). Blast Loci: Concent (Plate No. 3.7) 

The blast lock concent utilizes a double blast door arrangement 
to nrevent a direct line of sioht. Mere, one of the two doors is 
closed at all tim°s and, thereby, avertina a nrooaoation. 

Roth blast doors mav be constructed of structural steel. Thev 
shall be desiqned to resist the blast and fraqmentation effects 
of a mass detonation in either adioinino bay. Because hi oh speed 
fraqments are usuallv associated with an exnlosion, the use of 
built-un doors (usino thin steel skin attached to structural members) 
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1s not advisable. A conceptual layout of a blast lock 1s Illus- 
trated on Plate ''o. 3.7. 

b. I ten Transfer Over and Around Oividinn Walls (Plate No. 3.3) 

Because of the methods for transferrlnn exnlosive Uerra over 
and around the dlvldlnn walls are similar, the foil owl no discussion 
of the Item transfer is applicable to both directions of the wall 
traversal. 

As nrevlouslv mentioned, for Items nasslnn throuoh the walls, 
an Interruption nf the line of slnht between the oneratino havs must 
be achieved to insure that a oronaqation of explosion from one hav 
to another will not occur. The line of sinht requirement also an- 
nlies to itens movinn around the walls and can onlv be achieved with 
the use of a safe snacinn and/or shieldinn between the items. In 
the event of an explosion occurrinn in an oneratino hav, tho Items 
movinq around the wall from the donor bav to the receiver bav shall 
be so snacod or shielded from the items in the receiver bay that a 
nronaoation will not take nlace. This qeneral principle is illus- 
trated in the followino examnles. 

Plate Mo. 3.3 is a schematic diaqram of a three-bav oneratino 
bulldinq subdivided by dividinq walls. The explosive operations 
are performed at the cepters of the bays and the item transfer from 
one bav to the oth^r 1s accomplished bv movoment around the dividinq 
walls. In the event of a mass detonation in Bav 2, an item in Bav 1 
which is exposed to a detonation 1s seoarated from the hiohlv con- 
gested operatinq area (Hazard Cateqorv I operation) at the center of 
Bay 1 by a safe separation distance and/or shieldino as indicated by 
Note 1 (Plate No. 3.8). In the case of safe snacinq, the required 
separation would have to be established bv testino. On the other 
hand, shleldinq of an item traversino arounH the wall could be ac- 
complished with the us*1 of a turntable (Plate No. 3.5) located at 
the end of tlie wall. Protection from an explosion nronaoation to 
Bav 2 from a mass explosion In Bay 1 is achieved bv maintainlnq a 
safe snacino and/or shieldino between the individual items or lots 
of items as reouired for Hazard Cateoorv II onprations when thev move 
around the end of the walls. This protective procedure can he used 
because of the safe snacino requirements for the items in Bav 2 
predicated by the Hazard Cateqory II operation beinq performed 1n 
this bav. Prevention of a nronaoation between Bavs 2 and 3 is ac- 
comnllshed 1n the same manner as that described for Bav 2 from an 
exnlosiop 1n Bav 1. 

Another example of Item transfer around walls is shown on Plate 
No. 3.9. In this Illustration the Items enter each oneratino bay 
from a common entrance corridor. After the individual operations 
are completed the items exit from each bav bv means of a common exit 
corridor. The bulldinq arranqement requires explosive items in the 
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corridors to nass in front of the onen ends of the oneratina bays. 
In the event of a mass exnlosion in Bav 1, all corridor Hems in 
the Indicated distance labeled "Note 1" (Plate No. 3.9) shall be 
considered as nart of the explosive quantity of Bay 1 for establish- 
ing quantity-distance separation between this and adjoininn bulld- 
inas. To nrevent continued nronanatinn of exnlosion alonq the 
corridor, safe snacinq and/or shieldinq between itens in front of 
adjoinino bavs must be maintained (Mote 2, Plate No. 3.9). In addi- 
tion to preventinq a continued exnlosion nropaqation alonq the cor- 
ridor, the required corridor item spacinq (or shieldinq) will also 
nrevent a nronaoation of exnlosion between adjoininn bavs. The 
snacinq and/or shieldinq of the corridor items will reouire testinq 
which, in turn, must consider the effects nroduced by mass detonation 
within the bay. In addition, it 1s desired not to produce nropaqa- 
tion into an operatinq bay due to an explosion in the corridor, and 
therefore, the flow of the items into a bav must be controlled in 
order to assure that a safe snacinn between the bav and corridor 
items is maintained. Shieldinq mav also be used to achieve the 
latter nrotection. 

-\_ 
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ITEM - 4 

TRANSFER OF EXPLOSIVES BETWEEN BUILDINGS 

1. General 

Transfer of explosives can be accomollshed with the use of 
conveyor systems, pneumatic systems and/or hydraulic systems. 
Both the pneumatic and the hydraulic systems will require the use 
of detonation trans and/or other positive means to prevent propa- 
qation of exDloslon from one bulldlnq to another throuqh the lines. 
On the other hand, prevention of explosion propaqation alonq con- 
veyors may be achieved by orovidinq safe spadnq and/or shieldlnq 
between items. This required safety data must be obtained from 
tests. In some cases, however, 1t may be more advantaqeous not 
to neqate explosion propaqation in ramps (between bulldinqs) but 
to Hm1t explosion propaqation from extendinq Into the adjolninq 
bulldinqs. This orocedure is discussed further below. 

Because a more detailed discussion of the prevention of prop- 
agation throuqh the pneumatic and the hydraulic systems is given 
1n Item 5 of this report, the remainder of the description for 
transferrlnq explosives between buildinqs will be devoted to items 
on conveyors. 

2. Conveying of Explosives 

Three arrangements have been developed by which explosives may 
be transferred between the adjoining buildings without producing a 
propagation of explosion. 

a. Arrangement No. 1 (Plate No. 4.1) 

In Arrangement No. 1, individual Items and/or lots of items 
are allowed to accumulate in the ramp between the bulldlnns. In 
the event of a detonation 1n the ramp, propagation of explosion 
will extend throughout the entire length of the ramp. However, to 
prevent extension of the explosion Into the buildings, effective 
dividing walls are located at the points where the ramns enter the 
building. Each of these walls 1s designed to withstand the effects 
of a mass detonation in the ramp or within the building it Is pro- 
tectinq. Other than the two bulldinqs connected by the ramp, all 
adjolninq buildinqs must be separated from the ramp based upon the 
larqer of the quantities of explosive 1n the ramn or 1n each ad- 
jolnlnq buildlnq. 

The conveylnq arranqement described above 1s primarily appli- 
cable for a conveyor havinq a straight run between buildings. The 
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introduction of turns will, 1n turn, reduce the effectiveness of 
this arrangement and 1n some cases completely eliminate Its effec- 
tiveness altogether. 

b. Arrangement Mo. 2 (Plate No. 4.2) 

In Arrangement No. 2 all of the Individual Items or lots of 
Items are separated from one another by safe spacing and/or shield- 
ing, thereby preventing the occurrence of a mass detonation within 
the ramp. The limiting of the explosion propagation will negate 
the need for dividing walls at each end of the ramD. However, in 
determining the safe separation reguirements, consideration must 
be given to the safe spacing reguired to nrevent nronaqation to 
the ramn nroduced by a mass detonation within either of the 
buildings. 

c. Arrangement Mo. 3 (Plate No. 4.3) 

Arrangement Mo. 3 1s a combination of Arranqements Nos. 1 and 
2. Here, the individual Items (or lots of Items) 1n the ramn are 
separated by reguired safe spacing and/or shielding. The effective 
dividing walls positioned at the ends of the ramn protect the 
buildinqs from a detonation in the ramn as well as the exnlosives 
1n the ramn from an exnlosion in the building. The use of this 
system will eliminate the need for establishing a safe separation 
for the item in the ramn due to a mass explosion in one of the 
buildings. 
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ITFM - 5 

SPECIAL SAFETY CONCEPTS  FOP LAP INSTALLATIONS 

1. Suggested Explosive Limits for LAP Installations 

Excent as noted 1n other items of the report or as snecifled by 
USAMUCOM and AMC Safety Requlations, the followinq explosive limits 
for Individual  components of Load-Assembly-Packout (LAP) Installa- 
tions are recommended.    However, deoendino upon a qiven facility 
layout and the explosive hazards involved, explosive limits exces- 
sively hioher than those recommended will  require a special  safety 
review. 

RECOMMENDED EXPLOSIVE LIMITS 

Bulk Explosive Recelvinq Maqazine - 225,000 lbs. 
Inspection and/or Screeninq Buildlnq (per Bay) - 6,000 lbs. 
Bulk Explosive Unpackinq Buildlnq - 6,000 lbs. 
Vacuum Collector Buildinq (per Bay) - 200 lbs. 
SettHnq Reservoirs  (nart of Pollution Abatement 

Facility and/or Explosive Collection Systems) - 1,000 lbs. 
Melter Buildlnq (per Bay) - 2,000 lbs. 
Load Buildinq (ner Bay) - 2,000 lbs. 
Riser Melter Buildinq (per Bay) - 3,000 lbs. 
Riser Melter Buildinq (in separate bay of 

Melter Buildinq) - 2,000 lbs. 
Cast F1n1shinq Buildinq (per Bay) - 2,000 lbs. 
Coollnq Iqloo - 18,000 lbs. 
Coollnq Buildinq (per Bay) - 5,000 lbs. 
Assembly Buildlnq (per Bay) - 2,000 lbs. 
Packout Buildlnq (ner Bay) - 5,000 lbs. 
Pollution Abatement Process Facility - 1,000 lbs. 
X-Rav Inspection Buildinq (per Bav) - 2,000 lbs. 
X-Ray Hold Iqloo - 30,000 lbs. 
Service Maqazines - normally 4-hour need but 

not more than 1  day's 
production  (3-shift basis) 

Loaded Cartridqe Case Storaqe Maqazine 
(Class 2 and 2A) - 40,000 lbs. 

Shlppinq Facilities  (per Bay) - 50,000 lbs. 

2. Bulk Explosive Receiving,  Inspection  (and/or Screeninq) and 
Unpacking Buildings  (Plate No.  5.1) 

Bulk Explosive Inspection and Unpackinq Buildinqs shall be sep- 
arated from Receivinq Buildinqs by unbarricaded intraline distances 
based unon the quantitv of explosive in the Inspection or Unpackinq 
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Buildings. However, both the Inspection and the Unpacklnq Bu1ld1nqs 
shall be barricaded from the Receiving Bu1ld1nq and, 1f possible, 
the recelvlnq platforms should be located on the side of the Recelv- 
1nq Building away from that of the Inspection Bu1ld1nq. 

Personnel may be located 1n the Recelvlnq and Unpacklnq Build- 
1nqs and where tote bins are used for packaqinq of bulk explosives, 
personnel may be permitted to enter the Inspection Bulldinq to re- 
place empty bins with full bins. In all other cases, personnel 
shall not enter the Insnectlon Bulldinq and all other operations 1n 
the- Insoection process shall be performed remotely. Cardboard boxes 
used for shlpplnq bulk explosives may be opened 1n the Receivinq 
Building; however, movement of the boxes to the Inspection Building 
as well as openlnq of the Inner plastic liners of the boxes shall 
be performed by remote operation. The plastic liners of the card- 
board boxes may be opened 1n the Unpackinq Bulldinq and, 1f desired, 
the bulk explosive may be placed In tote bins for movement to the 
Inspection Bulldinq. Separation of the Inspection Bulldinq from 
the Unpacking Building shall conform to 1ntral1ne distances based 
upon the larger quantity of explosive in either building. 

Any one Inspection Building shall have a maximum of two Inspec- 
tion bays. Each bay shall have an Independent access and shall be 
so arranged that the explosive being delivered to one bay will not 
pass the open sides of the other bay. Unless the operation is per- 
formed remotely, the use of separate bays in an Inspection Building 
for opening cardboard boxes and/or plastic liners shall not be per- 
mltted. 

Bulk Explosive Receiving and Unpacking Buildings should usually 
be constructed above ground and should be capable of resisting 
effects associated with a blast overpressure of at least 1.2 ps1. 
The Inspection Building, on the other hand, may be positioned above 
and/or below grade, 1n accordance with effective barricading re- 
quirements previously stated. In most cases, the below ground 
structure concept will be the more economical arrangement 1n addi- 
tion to providing the maximum protection. 

Transfer of explosives between the Inspection Building and the 
Melt Building may be accomplished with the use of either a mech- 
anical or pneumatic conveyance system. 

Mechanical conveyance systems shall be so deslqned to prevent 
propagation of explosion from one building to the other. This may 
be accomplished either by the development of specially designed 
conveyors for continuous feed or by safe spacing (and/or shielding) 
when the explosive 1s conveyed in lots- Both continuous feed or 
batching systems safety concept designs shall be verified by testing. 

5-2 



Until determined otherwise, pneumatic lines leadlnq from an 
Inspection Buildinq to a Melter Buildlnq shall be provided with 
detonation traos and/or other positive means to prevent a propaqation 
of explosion throuqh the pneumatic lines. A set of two-detonat1on 
traps shall be positioned every 30 feet alonq the pneumatic lines 
for the full run of the lines between the buildinos. In the event 
that the portion of the Inspection Buildinq where the nneumatlc 
lines exit from the buildinq is barricaded, then a portion of the 
lines extendlnq a distance of approximately 30 feet away from the 
buildinq (two sets of detonation traps) shall also be barricaded. 
Posltioninq this portion of the pneumatic lines below the qrade is 
considered as effective barricadinq. 

A pneumatic line leadlnq from a given Inspection bay shall not 
be connected to another pneumatic line leadinq from another inspec- 
tion bay. In the event it is desirable to position several pneuma- 
tic lines 1n close proximity to one another, then sufficient safe 
spadnq and/or shleldlnq should be provided to insure aqainst prop- 
agation of explosion from one line to the others. The required 
spacing (and/or shieldinq) shall be established by testinq. 

3. Melter Building (Plate No. 5.2) 

The Melter Buildinq shall contain only the nieltlno operation 
of a LAP facility. Both bulk explosives and risers may be melted 
1n the Melter Buildinq; however, each meltinq operation shall be lo- 
cated within separate bays. No more than 50 percent of the meltinq 
capacity of a LAP facility shall be located 1n anv one Melter Buildinq. 

All operations within a Melter Buildinq shall be performed 
remotely. 

Melter BUildlnqs may be a sinqle storied structure above qround 
or fully or partially below qrade. All exterior walls of the above- 
ground structures shall be deslqned to resist the blast effects of 
an explosion within the building and with response limits equal to 
or less than incipient failure. 

Because of the high hazard (Hazard Cateqorv IV) associated with 
the meltinq operation, it is desirable to position Melter Bu1ld1nqs 
as far away as possible from other facility structures. Separations 
which correspond to inhabited buildinq distances based upon the ex- 
plosive quantity in the melter are  more desirable between Melter 
Buildinos and buildinos contalnlno personnel such as metal oarts 
and control buildinos, lunch chanoe houses, etc. However, when 
real estate 1s not available, 1ntral1ne distances may be used. How- 
ever, where possible, use of barricaded 1ntral1ne distances should 
be avoided. Positloninq of Melter Buildinqs relative to the Bulk 
Rece1v1nq Buildinq should also be based on Inhabited buildinq dis- 
tances as specified by the explosive quantity 1n the melter but shall 
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be at least equal to 1ntral1ne distances based unon the quantity 
of exDloslve 1n the Rece1v1nn Buildinq. Bulldino separation be- 
tween Melter and Inspection Bu1ld1nns shall be at least equal to 
1ntral1ne distances as required for the explosive quantity in the 
Inspection Buildinq. However, each of these bulldinqs shall be 
desiqned to provide full protection for its contents from the 
effects (both blast and fraqments) of an explosion 1n one of the 
adjolnino structures. 

Exterior pneumatic and hydraulic lines leadinq from the Melter 
Buildinq to the Inspection and Load Buildinqs, respectively, shall 
be provided with detonation traos and/or other effective means to 
prevent propaqatlon of explosion between the respective bulldinqs. 
In addition, where both riser melters and bulk explosive melters 
are located within the same Melter Buildinq, the hydraulic lines 
leadinq from the riser melter area to the bulk explosive melter 
area shall be equipped with positive means to neqate explosion 
prooaqatlon between bays. A set of two-detonat1on traos shall be 
positioned every 30 feet alonq the entire lenqth of each Dneumatlc 
and hydraulic line. In the event that the Melter Buildinq is bar- 
ricaded, then each line extendinq approximately 30 feet away from 
the buildinq (two sets of detonation trans) shall also be barri- 
caded. Posltionino of each line below the qrade 1s considered as 
an effective means of barricadinq. 

The pneumatic and hydraulic lines from individual bays shall 
not be connected toqether and, if it is found desirable to locate 
several lines in close proximity to one another, then safe spacinq 
and/or shieldinq should be provided to prevent explosion propaqa- 
tlon between lines. The required protection shall be established 
by testing. 

In the event mechanical conveyance is used to transfer explosives 
betv/een the Inspection and the Melt Buildlnos, then the means for 
preventlnq propaqation of explosion as discussed previously for the 
Inspection Buildinq shall be applicable for the Melt Buildinq. 

4. Explosive Load Building 

The Explosive Load Buildinq shall contain only the explosive 
loadinq operation of a LAP Installation. Both molten and flake (1n 
the case of TNT) explosives may be loaded into projectile shells. 
No more than 50 percent of the explosive loadinq capacity of a LAP 
facility shall be located in any one Load Buildinq. 

All operations in a Load Buildinq shall be performed remotely. 

5-4 



The Load Ruildinq shall be an above-nrade structure. Indivi- 
dual operatinq bays shall be separated by dividinn walls with a 
structural resnonse which shall not exceed incipient failure. 

Senaratlno distances between Load Buildinos and ad.ioininq bulld- 
1nqs shall be the same as those separation distances specified for 
the Melter Ruildinns. However, intraline distances mav be used for 
seoaratinq Melt Buildinqs from their corresoondinq Load Buildinqs. 

Hydraulic exnlosive lines leadinq from the Melter Buildlnq shall 
be equipped with detonation trans and/or other means to prevent 
oronaqation. The hydraulic line enterinq a loadinq bav shall be an 
Independent line and not connected to a main hydraulic line for a 
distance of at least 30 feet (two sets of detonation trans) away 
from the buildinq. In the event that the Load Buildinn is barri- 
caded, then the hydraulic lines extendinn annroximately 30 feet 
away from the buildinn shall also be barricaded. Positinnino of 
hydraulic lines below the qround surface is considered as an effec- 
tive means of barricadinq. 

Individual hydraulic lines which are located in close proximity 
to one another shall be senarated by sa^e separation distances and/ 
or shleldinq which shall be established by testlno. 

5. Combined On-Line Storage, Assembly and Packout Building 
(Plate No. "537 

Two major special safety concents shall be considered for the 
deslqn of a combined On-Line Storaqe-Assembly and Packout Buildinos 
for LAP facilities, namely, (1) the three principal operations 
(storaqe, assembly and oackout) must be separated from one another 
by effective divldinq walls, and (2) the total quantity of explo- 
sives in an on-line storaqe buildinn to be used for the deslqn of 
the protective wall and auantity-distance ournoses shall be based 
upon the explosive quantity in the lamest stack of explosives when 
other smaller stacks of explosives in the same area are senarated 
from the main stack and from one another by safe separation distances 
specified for ammunition on conveyors (Table 17.1, AMCR 385-100) 
and/or as established by safe separation tests. 

Application of these two special safety concents is Illustrated 
in Plate No. 5.3. 
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