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sch firing site shouic oropare ard hueve gvazilabla 3D SN
the ooy 2 t iring site wi%i: r speetv t© newrby buildings. reoads, i
s Al 0 renuented hy porspanel “he huzsirdous zones shouid e dellaeuve
on this mue 2o tre warlous size churrm s emploved by the seeticn. The aazurdous
z0ne 3 unh=y g to b2 the rerion anrrounding acton:tion in vl h $he razord
to Liya Ire frosments or Blust is prodsr then the porvul huzopdes to fe 1

tha nea3z Tro* sutomobiles, lirhining, snd so fortk. It i= wlso undarstood that
the Zzzurdous <one iz 4 zone in whieh oositive steps will ®e tiken Tor each shot
to i1psure 5.t 211 narsoansl wre eitler excluded or under idequate covar.

{t; For cetonutions in the open =zir, the following distances :uy be

considered ©s ooroxinute definitions of the hezordous zone under the conditions

wotal Parts .wetal curts
»ight of Charge ‘resent 1

<@ 1 1b. £20 s, o0 yds.

‘ 1L 1bs. w50 yds,. 80U ycz.

v 3 8C 1lbs, 180 yds. 75 ydaa:

: 100 1bs. 1530 yds. 200 yds.

o~ .. 900 lbs. 2530 yds. 5C0 yd&s
o - Those distaaeces ars meinly dstermined by the hazards from

~
- to rosds, ouiigdings, zad work areas. Hence, zlthoush wooded arcas will ncr-

mzll~ be fourd in hezurdous zones, vtuch srezs will de considersd .s clezr zt

o
(#)

all times. (It should therefore bz aoted that zny oversonnel expscting

v

[}

gnter wooded areas in hazardous zones should get specific psrmiasion from
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firing supervisors of the sdjacent firing sites.)

2., “rovision of .decu.te rYersonnel Shelter for Blast uad Fraowats.

{a) Shelter should be provided and clezrly marked for all personnel
who must remain within the hazurdous zone us defined im 4 1 (b). I fraements
are involved in o detonztion, ther the wells of the shelter towurd the detona-
tion must be protected by earth znd/or concrete to equivalent eurth depth of at
least two feet.

(b} All buildings which are unsafe for personnel during = detonation

should be so muTked with conspicuous signs.

3. _Provision of Adequete Day Storage mgszines.

(a) Each firing site should provide day storage magzzines which are
sufficiently lerre so us to hold the umount of explosive required for the conduct
of not more than one week's operaitions.

(b) Such duy_maguzines should be protected aguninst extreme temperature
chznees by eurth covering or other insulation. They should be provided with ade=-
ouate lightning protection. Their size should be such so that =t least one
cubic if'cot of spacé is uvailable for euch 10 poﬁnds of explosive stored. Ade=-
ouuate rucks or supports should be incorporated for tge:typa of sxplozive cast-
ing stored, and care should be tzken that explosive is never stored in such a
manrer that it czn roll or fall. There should be provided an adeguate approach
to the maguzine which can be kept in a non-slippery condition. & lock should
be rrevided in'the uccess to the magazine.

(e) Primacord may be stored with HE in such day magszines. Blesting

caps, PEIN caps, or other primery explosives must never be stored iz such =2

mo.uzine. However, PETIHI boostersterminating primacord in mede up chalges ey
be permitted in such mapazines. CLASSIFICATION CANCE' -
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4. Provision of adequzte Trimming end Bocstering Suildings.

(u) If the uctivities of the site require the tri-mian’ and/or
drilling of explosives, un :dequate spuce should be provided for this jurpose.
where possible, 11 mechanicudl ulterz=tlon of explosive custings should be cone
under L;ker. i1l electrical fixtures in such 2 building should 28 exnlosion
proot. The floors should be provided with conducting composition raterizl. 41l
lurce permznent metal fixtures should be grounded, and the building provided
viith udeguute lightning protection. 411 benches should be cover:d uitg lino=
leun or sguivalent miterial with no cracks exposed.

(b} No electrical operations, other than permznently .nstzlled ax-
plosiya proof ecuipment, should be permitted in such a building. «~11 heating
should be eithar éteum or elactric-steanm.

{c) The amount of explosive stored in trimming or boostering build-
ings zha21l be limited to the amount ujon which work is actuslly o2ing done. It
should not be used as either 2 duy or indefinite storsge mzgzzin:,

{d) The umount of primccord u:nd pellets kept in such >uildings should
be linited to the amount actuully raquired for the day's operation.

(e) Such buildings should be swept und a1l bench and shelf spaces
dusted d_ily; Partioular cure should be given to seeing thst exslocive dust
znd p:rticles do not accumulate in bench eracks, bench drazwers, .ﬁd similar
locztions.

(f) Suitable jigs znd supports should be provided Tor ho ling cest-
ings 1pon whieh .echaniczl work is béing dois.

. ZProvision of ndequate Locked Cap Storage Soace.

{a) A locked spzce, completely renoved from all proxiait; (o Iiu
pelie:s, or orimucord shzll be provided for the storage of caps. Tris should

be locuted &nd constructed so thet in the eveut of a spontggeous cu. icniticn
. b
S -
"8 W e

e

no =¢3ident to pirsonnel would ordinurily occur. B e ————
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(b) Cuos snould always be stored in their originul contuiners us fur
48 possible, und specificully kept in their cardboard shields until actually
recdy to remove =néd use.

6. _Control of Traffic Entering ..rea.

(a) .esns should be provided so thot traffic arriving =t the furthest
oound-ries of the lurgest hazzzrdous zone cannot enter the hazardous wrew without
securiag definite n rmission, or muking =z definlte observation of sone s:ifety
signal., It is recommended that a field telephone be provided at such peoints
which connects with some point at the firing site from whicek specific und de-
finite information cun usuzlly be obtained concerning firing operatioas in oro-
gress. Firing sitses should man the telephone sufficiently long before = shot so
48 to permit a vehicle to reach the shelter from the road barricade.

(b) In addition to a telephone snd 2 conspicuous sign, it is also de-
sirzble to place & chain ruurd or gz=te across the road which must be removed z:nd
replzceé by eantering or leaving truffic. Tris chain mnay be reroved whan the
area is to be clear for a long period and the telephone not munned.

\ (c) PFiring sites that have occasionzl need to close off wain truffic

[l

roads cii the mesu should prepare o detailed zné specific olan of the ~eans by

39y

which iliis is accomﬁliahed end verified, snd the circumstances under which .t

is to be invoked.

(d) all firing sites should be provided with some form of zudibie
siznal which 5ay be sounded prior to a1 detonation and to indicate that the area
F is "ull clear." Lven iIf no blast or fragment hazard accompunies the detonatvion
{e.g. “or rounds fired in essentlially closed chambers) this audible signal
should bte sufficiently loud so z2s to warn nassing vehiculur traffic, if any.

7. Listing of rfersonnel suthorized to Supe. Vise Viring.

{a; IKach section leadsr whose section is engaped in the Tiriag of high

SSIFICATION CANCELIED
?EJ?% DOC REVIEW JAN. 1ors7l
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explosives, should prepure = list of personnel who ore sgecifieclly zuthorized
to supervise firing. OSuch persons ure the only onec :uthorized to -ive the
compund "Fire", und no round should be fired unless they have so dirscted. In
the ovent of wuceident, such zuthorized firin: supervisors are to bz concidered us
orim:rily reospousible Lad sukjeet to the burden of proving that the zccidept vwas

-

due Lo ciuses beyond their control und that all usuzl szfetyv precuutions w

feil

e
tcken.

2. Provision for First «id =2nd Reportingz accidents.

{a) BEaech firing site should have zvailuble the usuzl small First aid
Kit. 4 conspicuous sign should be posted near @ telephone listing the procedures
to be followed in cz=se of = major accident. These procedures shouli follow those

listed in the memorandum by Dr. .empelmaan.

B, Hundling of lUigh Exolosives.

1. Truansportation frem Casting loom to Site.

{za) w&hen explosives are transported by vehicles, the number of nersons

:rn!
r _# riding in the vehlcte should be limited to a driver =nd assistunt.
- (p) Ueither the driver nor his assistant sheuld have miiches, lirht-
%---: ers or other fire, flame or spark-producine dsvicgs in kis o9oossesssion aop
w11l such devices be In the slove compertment or cther compartments ¢f the rehiéle.
= {c) uhen it is 3acassaxT to trznsport expleosives at night, the
‘ vehicle carrwing the explosives will ?e preceded and followed by other vehicles.
L . 1dj Vehicles transporting explosives should carry % siza front =nd
s

Tear. This siga must read "EXPLOSIVESY zpnd must have red letters on a white

back:. sund, The letters must be ut least 4" high.

la; Vehicles used to trznsport axplosives must nct have raadom Lcoso
metzl in the portious of the vehicle used to truansport tho explosives.

(£} Vehicles used in the trensportation of explosivedq should be zo
s

QoM Em L3,
SIS e
¥ e - 0
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loudeoa that no part of the loud cun foll off.

{c) Venicles wit% metzl strips in the body floor should ot be used
in tle trunsportoition of ex)losives unless & wooden Tloor or lattlce iz provided,
or thec expnlosives are boxed.

{h) Vehicles corrying explosives should not stop near wny pcint vhere
a fire may be burning.

{i) Venhicles used in the trznsportation of explosives should be lzept
in zoocd condition particularly us to brekes, tail gates, doors, exhausts, muf-
flers, fuel lexuks, tires =nd lights. An inspected firs extinguisher must be
curricd in the ve-icle. It shsll be the duty of the person in chirce of <he
groun trunsportine the ex»nlosives to muke frequent insvecticns of tha vehielas.

(j) Explosives,vhether in containers, in bulk or lo=dsd, wust rot be
hundled rouchly, thrown abcut, tumblzd over the floors or over othar contiiaors,
drorred or pushed £long the floor or in uny wey hardled so that zhock or “rie-
tion wey ecuuse & fire or explosion.

(k) Vehiecles louded with sxolosive materials should nct be lefi un-

-

{1} =~fter = vehicle has been used to haul explosive matericl, it

. o

shou.c be ehecked thoroushly to be certzin that no purticles of the azulosive
materisl remain.

(m} Vehicles earryiny explosives must not proceced at more than 20
miles per hour.

{n) Cazps must not be carried in-the same vehlele =8 exslcsirves.

{o) Ia zenerul custings will be tr:=nsported in suitable containers
proviced with zdequate pudding sad support.

transporved

{(p} Cups zrd booster pellets may be/fogather but not with way otrer

BZ ineluding orimzcord. However primacord may be trunsported with zad under

zore co~ditions as ordinayy UE charces.
’ "H.‘.,.' -~ l‘“-lﬂf{.

-.I'l—|.|-‘-




2. Trznsportztion fron Site or Duy arazine to Boosterisy SBuildive or

——

fron toests ing building o Pirdins Foint.

(2) The chove repulations will wpnly éxeept insofur =3 the "set-ug"

crev. iy Tide to the firing site on the truck transnorting the HE, and two caps
muy bo curried cepareutely from the uLE,

{b) Boostered charpes w111 bhe trunsoorted in contziners, s previded

(e} If it is impossible to use s contziner, the interior of the vahicle
should be pudded wnd the churpe lield so thuat it cannct strixe metul purts.

(d) Certain types of churges may Ye conveniently and sifely curried

and held in the lap of somg person other thaa the driver of the truck.

. Bundling of Caps.

(a) Czps will oe withdrawn from the main storage magszine in urits
of 705 less than ons ze:led dox.
{b) Ccps will be treansported in accordance with B 1 und & 2 above.

T {e] Caps will not be trunsported loose, or withdrawn rrow vaeir sro-

teesion tubes, and the protection tubes will be kept in olace until the c:zp is

R

tizss until ready to use.

4. Hapdling of Booster Psllets.

()] Booster sellets will not be transpcrizd loose.
{v) Hooster nellets will e withdrava from the main storafs mejuzine
in units of not less thun one sculed box.

o >. Hundlipg of irimacerd.

{a) FPrinacord should be hazndled, stered, transported, zad tremwed

©3 . aieh explozive. It sheuld be cub only with a sharp razor against wood or

lard rubder. mss‘FlcplnoN Qﬂh‘rE,ﬂFD :-: e 211y
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“ting tcols may be used in finishing operaticns on castings made of TNT, Coi-

i
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{b) Serugs of pri-ucord should be dispocséd o (L)@ IEnneT 48
HE trimings or scrap; i1.¢. by buraing 1a amell quuatities «s descrided in

paragraph B 9.

6., omoking Regulations.

() Smoking shz1l not be per-itted within 10C feet of any high v zplo=-
qive 1uterial in opea z=recs aor in waoy building into which explosives ray he
crousht .

{b) within the urez in which HE is employed smoking should be con-
fined to speeific bulldinge., These tuildings shall be ones in which LE ig
specif'ieally forbildden to be brought at any time. Smoking should be forbiddsa

at il Limes outside these buildings, and persomnel entering the arsa chould be

required fo deposit mutches, lighters, und smoking materizls within cne of th

l"l
smoking permitted buildings. Electric lighters should be provided in thoss E;
buildings in which smoking is to he permitted. Conspicuous "Ne Smokins" and ;
2

warnine signs should be posted. 3
. a

(e) Croup Leaders zre responsible for ascertaining that repulzticas

perteinine to smoking and to the corryiang of forbidden'ﬁﬁticles zre not violated.

L

7., Use of Power Tools, iiand Tcols, Trimming Tools.

() In all operations involving explosives, insofar as srocoticenls
sufety +ools shill be used exclusively. Safety tools are tools coastructed =f
woad =nd cother non-sparking substeness, or of bronze, lead, beryllium z2lloye
or other metals prving low sperking cherscteristics, end which under norma.
conditions of use, will not produce smurks. Steel drills, saws, and cther cub=
poaiticn B, Torpex, &nd reatolite provided that the operations ars czrried out
under water or with 2a adequate stream of wetzr flowing over the cuiting tool
and the surfzce belng machined Adequate stopz and other safeguards must e
providsd to prevent cutting tools frem coming in contset with the metal com-

L0, QPaeflvioud on vllter-solown RE
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such =g Bauronal, Baratol, .lncl, and amutol must be done by remote control

bzhind burricudes capable of prochecting from injury the operutor und all eother
personnel within runge of the blast und missiles resulting from 2 detconuticn

of the chargs being muchinod. The use of rasps, files, grinding wieels, arsry
puper, or similur cdbrusives in finishing operastions is prohibited except there
the oparatio s can be carried out under witer and where the process has had the
written approval of Lt. Hopper. Power tools should be operated at the slovest
practicuble speed, wnd every possible nrecaution sheould be taken to zvoid sxces-
slvs frietion =ad,local overhesting. Power tools should be driven by air motors
or from line shufts powerel by motors or sagines loczted outside the building

in which the operztion is to be curried out. aoproved types of ¢ xplesion-

oroof clectric motors with sporoved starters und other electriczl Tittings may
be used inside the building. Tools und equlpment used in finisrtine operations
should be so constructed thet they caa be resdily clezned aftsr each use =nd
explcsives dust =nd cuttings must not be zllowed to zccumulute. Cutting,
drilling, and other finishing operstions cure prohibited in magszines or ia
ouildings contuining lorge quantities of xplosives or rersonnel.

= s

€. Provision for sdequate Supports, Jigs, Terminals,

. 19,3

(9) The supports, fixtures, jigs, etc. used to hold explosive charges

TION
REVIEW JAN

in place during finishing operutions, =nd assembly and rigging sheculd be care~

fully desigmed and comstructed with an zmple safety factor to withstand =11 the t}
stresses involved. hakeéhirt saf-uéé should not be toleruted.
‘ 9. Cleaning up, Dispossl of lkaste Eiplosives and Other Lzmterial.

(a) wuste explosives such zs trimmings, short lengths of prim:cord,
tetryl pellets, zad broken castings cen be best disposed of by 5urning iz emell
quentities along witi weste peper,excelsior, or scraps of woed. Particulzr care p

must be sxercised in burning aluminum-bearing explosives such us Torpox us the

intease heat liberated is likely to induce 2 detomution 1f the euploslve is |
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heuped up in piles. o burning pit surrounded on three sides by an earth burker

and locuted =t = sufe distznce (a2t 1lmust 5CC ft.) from magazines and other
buildings is the most suituble arrunzement. literizl to be burned will be
alws:  Temoved from contziners z2s attempts to burn cértain explosives ﬁnder
even slight confinement may result in explosions., waste charges which ere
sufficiently intzct to be detonuted completely by meazns of a booster and =
blustiag cup can be destroyed effectively cnd quickly by this mesns.at firing

sites vhere this can be carried out sufely.

C. Jzauirements for Firing LEcuioment

1. GCenerzl Kegquirements.

{a! The firing leads und associzted equipment should be so designed
that they not only provide certainty of firing at the time raquifed, but also that
premzture firing is impossible even in the event of defect or defects in the
ecuisment or curelessness on the part- of any p.rsomnel on the site. These
requirenents can be met by adherence to the following regulations. any depart-'
ure from these regulations necessitated by the parﬁiculur type of measurements to
be tzken must be zuthorized by the Safety Committee.

2. Identification und Isolstion of Firing Lemdsitss

{2) -Firing leuds should be isolzted and ToadT1y aistinguishable

from all other leads on the site.

(b) Firing leads may be Tun in conduit but other lezds must not run
in the same conduit znd the conduit must hsve an independent zround.
e
(¢) Firing leads must neverbe used. for any other purpose thzn firing.
. ¥

e Tormination of Firing Leads. -

(a) Permanent firins leuds should be provided which z=re terminated
at the end remote from the chirge in a metal box which can be locked. Only one

key t0 the box should be used and tnis should be carried by the person setting

the cup. CLASSIFICATION CANCELLED m ——
P PER DOC REVIEW JAN. 19/3 P ————
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{b) No permanent leud; other than the firing leuds should cnter the -

box. .hen the box is closed it :houldé be impossible for any leuds other than
the firing leads to enter the boi or for zny electriczl connection %o be madae
to eicher of the firing leads.

{e) It should be impos:ible to close und lock the box un3il the ends
of the firing lsuds inside ithe box are shorted :nd srounded tc the hox whiech must
have un earth connection indevendent of jower circuit .carth connections. Siiitches
used for shorting und zrounding should be constructed so that rough ussge will
not result in zny possitbility of the box being closed without the firing leuds
being grounded und exrthed.

(a) Immediately alter firing or attempting to fire, all connections
to the firing leads should iomediztely be broken and the leads shorted zad zround-
ed and the box locked. Connecting leads should also be removed from the geaer-
ator, battery or vower sourca. In the event of a misfire, the key of the box
rmust bLe carried by the person instructed to iavestigete the misfire.

(e) Tsmporery firing leads should only be used when permanent lezds
are not avziizble und on the siecific instructions o{u% Group Leader. If ftem-
porary 1euds‘have to bs used, tle snds remote from thke churge should be with-
drav.. irom the buii&ing and held by & person in full view of the person se*ting
the cap who is resoonsible for inau:ing that the correct leads zy= so held.
Inmediately after firing, or atteroting t& fire, the lasads must be discon-
nectad ;nd giorted‘as under (d).sndi in the event of a misfirs the ends must
be withdrawn from the building and held, as in setting the cép, before the
charse is woproached, :

i. BSources of Current for Firing.

{al} The sufest scurce of curreat for firing is a hand generator the

hundia of which is curried by the person conneciing the cap.

TN CANCELLED ™S
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(b} «hen & buttery is used for firing:, no other connection shouldi
*

bz inude to this butte:y except that nscessury for firing and this should not
be m:de until 1ll personnel cre under covar.-

(e) 1l switches in the firing circuit should be of the simplest
forn, =nd electronic firing switches should be avoided as far as possible. If
electronic switches ure unzvolduble, they should be designed so that there is
no possibility of firing on connecting the firing lecds or on initiully ener-

¢lzing the electronic eaquipment or or changing slightly the eapecity or in-

sulation resistence across the firing switch.

D, Firing rrocedure

: [ Rigping_gz'Churges,

{s) Supports for charges should be checked before use, to insure
thut strencth is zdecuate, and to insure that the churges will rest stably in

the supports.
(b) Supports should not be nailed or pounded on after churges have
- i
been nut in plzce. Use secrews. o

R

(e)” In geaerul, supports should be designed so th:t primscords -aa

e

9

4

be irserted a-ter charges are put in place.

&

A
ke

(d) Primacords may be inserted at any time but they should be ar-

runced so thut they will not be steoped on or otherwise damaged by further work
s 4 o »

necr the charge. The detonztor rmust not be attached uatil immédi&tely before

NE
- if Tiring.
2., Testing of the Firing Line.
—c (a) The firing line should be shorted at the control end (and pre-
fer-bly =zlso aut the detonator end) until the czp is ready tg_pg_‘ggnne?-teﬁ tss i
or while the line is being tested. (See C 1 above). e oS

CLASSIFICATION CANCELLED _
PER DOG REVIEW JAN. 1443 M
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{p) The firing line should be periodiezllr checked by:
{1) Visu:l inspeetion for insul=tion br¢:ks,,etc.
(2) Ohmmeter tests for rasistznce between wires, resistance to
mround, =nd for continuity.
(¥) Piring = test cup.
{(e) The firing line must nluzys bs tested just sefore sttzching the
czp, in order to iasure thut no voliufe is oa the line. The propger procsdure is
to touch the vires together, «nd w:teh for sopurks; then feel the eads with fimers,

and Tiazlly wite tomgue, Quly the tongue test is sensitive enough o detect the

sinimum voltoece which will fire o detonator.

2. Attsehing the Cap.

(a) Do not remove the cug from its curdbourd tube until it is rcudy

to be connocted. i

(b) Flace the cup inside a heuvy steel pipe or behind a carric:de so

thet zceidentsl detonation will not injure personnel, or the charge, or primacords.
(e} liext test the firlng line for voltage, and if poscible mske sure

the control ends of the firing line zre still shortagé_ If the firing line hes

w locked switech, the key should be in the ossession,of the man setting the cap.

(4) Conneet the Geton.tor cap leads to the firing line, =ad fisully

" attech the detonstor to the primscord. (Lucite adcpters, avuiladle from Ly/Zgt.

FitzPatrick arc probubly somewhat szfer than tave.)
(g) No unnecessury cersonpel should be within the hzzirdous zons whils
-

the cup i35 belng attzched, or =t zny time thersaf'ter,

4. DUisposition of fersomnel.

(u) The firing supervisor is responsible for making sure that =11

[

personnel ure accounted for znd in sufe pluces before shooting.

CLASSIFICATION cmmio Wm
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device to

(] It is desir:ble to huve & pariscope or other viewing 4

make sure that the dunger arec is cleir ihe moment hefore firing.

remain in shelter until the "All Cleazr"

(e} all personnal must

sirnzl is sounded.
Firing the Chargs.

5 Testinz the Firing Line Preliminzry to

o 8 §
nv testing of the firing line after the detonztor is connechted

(a)
v the oxpectztion thet the churge might go off . Hence 11 pro-

mu .Jt bC ﬁOn L4
ne personnel disposel snd shelter nust be taken.

jnstrurents, and with

cautions regording
(o) Tests should be made with low voltzre D.C

& hirh resistance in sgriss with the battery.
6. Lurning signzls for the ~rea.

2nd size of

GLASS\F\GP\T\ON CANCELLED

(b} Their function is twofold: PER DOC REVIEW JAm, boid

person, who has been overlocked by the

() wuraing signals will vary, depending on the hazard

the doncer zTre.

(1) To allow time for =
firing superviser in the danger ares, to attain sufety before the charcs is fired.

{2) To z2void startling personnel not ia the dongel arez.

(¢) » sugpested seguence is as follow i short warning of ot leas
1% secucnds. Sillence for one-hzlf minute; then a long gnongh blast to zllow
slenty of time to take cover. Then Tire the shot vefore the tone rzs dled.
iﬁ):W}f the Fhot Wwas suc ful i+ should be followed after 2n zp7pTro=~
priate tine (usuelly 1 minvte) by two short bl;ot“ to indicate "All b]o'r « B

no simal will be sounded and all personnel will remalin i

l..\nfll s ”J‘\ll Clesr
(3) If the shot failsd to fire, ull personnel will remain under

otion of the firing supervisor tho may :norouch vhe chorge

eover vith the cice

ftex z pari
e

ezn be cleured imnediately, the longz blust of the

e
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%ill be re-soundad wnd the charge fired in the usuzl manoner. If the difficuity

cznnot be immadictely remedied, then the cap shall be shorted and removed, and
the "1l Cleur” sisnal sounded. No specific signzl will be used to iadicute a
misfire.

(£f) The warning signale used ct each firing site must be conspicu-
ously posted near the site.
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