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UNCLASS 

^ 1 •*•' s ~ - . , - ^ - ^ , 

« ' • - ' ' - ' ' • " „ ™ J__' !::• " „* . . • 

"'i~ ^ ' 0. t - ' (• *"̂  j"i.r,'"; c_tc 1!; " ^'.cc^ to n-y r\r ^nilu^-^^r - T - i . ' ' 

0% Oi ^i c r i , i t o c bj >jr-cr.:i3J.. ' : r ' i^ ico^:, -.DnoH ^^o•aJ.l >̂J c le l l i r^ -oc 

^n - s '1 ii -. c 7 ' i r l cus s ize ci ^v .. p^Jio^e-:; b, > 'n c ^ c t i c i . I j e i -••M.U.' 

io.ic '5 nr r - t o o i -lo bo the r c r i o n 3u: rouaJ.: i - i J- ' toa- . t icn l̂ ^ ; ••."h ': ir ' z^rc 

t o l i '3 f-'-- I'r^ iQnbs o r bl-ist i s - n •>-̂ r thr.n tl.o noT-'^l r . i .z-'lr. t o I J " ' ' - CTX 

th3 '-3K -f. '̂ >U'^o,".obil3S, l i r h t a m r , .nd so r o r t n . J t i s _lso j r j ^ r i t o o u ' ' i ^ t , 

th3 :,: i_rdoi L zcnc i s ^ zone m u^ich '-osicivo stnpjs - - i l l be t^k3n Tc" 3'-CL shot 

t o i- 'suro ' a - t ' i i T-Tsonaei :-re e i t ' s r excluded or unaer .deq'jais covr-r. 

For i s t c n u t i o n s in tl'-'j ooen a i r , tho fo l lov . in j d i s t ance s ^j w" 

ooi i f i 'o red K ."nrojci-ooe d s f l r n t i o s s of th.i hazc-i-dou3 ^one under ttis coadi t ionB 

i n d i c a t e d : 

io ta l F a r t s . /9 ta i x̂  i r t s 
v.ejght of Ch'arpe "resent f^bseat" 

1 l b . too 7U-., C)0 j d 3 . 
• ^ ^ iC l b s . V5C i 'db. 60 i a s . - ' 

50 l b s . 10)0 y d s . 75 ydc . 
p ^ - ^ , ICO l b s . 15J0 j , d 3 , 200 yds l 

T'CO l b s . 25)0 y d s . bCO j i s . 

CS" 

or 

'ThosG d i s t a a c a s i r s mj^inly ds ter ' - ined by the hazards fron 
the cliarKQ suppor t . 

[Q) I t i s considered t h a i a l l personnel 'Ail l co i f ine thpjmselvec 

t o r o a d s , b a i l d j n g s , 'and v;oric arQiS. He^ca, ^ItLo .fh ''•'ooded aroae, VJIII Cicr-

mal l ' be fcand i n hazardous zones , ouch b r e a s 'will be considorsd as c l e : r :.t 

pjgFa'-- a l l t i m e s . ( I t should there-fore be acted t h a t any pTsonne l expec t ioc to-"' 

e a t e r -.vooded ix-eas in hazardous zoius should c.et s p e c i f i c i^armission fron '•n-a 

U N C L A S S r i t D CWSSIFICATION CANCELIED 
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— r> _ 

.{'i:.'i :r, auporvisors of the adj_,c2at ririiî ;, sites.) 

'̂  • ir'rovisioa _of .;.decu..te yovsoaael ;ihelter for Big st ana p'y:ix:\Moj.ts^. 

[a) Shelter should bo provided and cleî rly narked for lil.". o-'ii-soariel 

;ho r.uat roRain v;ithia the hazardous zone as defined in iv 1 (b;. I:? i"ragnients 

-ira iuTolved in a detonition, then the vjalls of the shelter to'.'.;.rd Via detona

tion MUSt be protected by earth and/or concrete to equivalent earta depth of at 

least tfi-o feet. 

(b) All buildinc-s which are unsafe for personnel durinp; a detonation 

should be so marked v;ith conspicuous signs. 

3, Provision of Adequate Day Storap.e '•fej^zines. 

(a) Each firing site should provide day storare marazines viiich are 

sufficiently larpe so as to hold the amount of explosive required for the conduct 

of not tnore than one week's operations. 

(b) Such day mapazinea should be protected against extreme temperature 

chanses by earth covering or other insulation. They should be provided v;ith ade-

ouate lightning protection. Their size should be such so that at loast one 

cubic foot of space is available for each 10 pounds of explosive stored. Ade-

auate racks or supports should be incorporated for the type of oxplosive cast

ing stored, and care.- should be taken that explosive is never stored in such a 

riianner that it can roll or fall. There should be provided an adequate approach 

to the Tiagazine which can be kept in a non-slippery condition. A lock should 

be provided in the access to the magazine, 

(c) Primacord <my be stored with HE in such day magazines. Blasting 

caps, PETN caps, or other primary explosives must never be stored in such a 

magazine. However^ PETN boosteraterminating primacord in made up charges mey 

be permitted in such magazines. 

CUSSIFICATION CANCELLED 
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•̂ ' Provision of .-.deq ̂.-te TrL-̂ -miiu; . nd Eoostorinr jiai ldinf_,s. 

(a) If the :ic".;ivities of the site require the tri-.nia,', ..nd/or 

driilinr, of explosives, an adequate sooce should be provided for this purpose, 

i.here possible, i.ll mech:.nical alteration of explosive c-istin̂ ŝ .should be dons 

under ',.-ter. v̂ li electrical fixtures In such a building should oe -xolostcn 

proof. The floors should be provided \;ith conducting conpositio.i laterijil. .ill 

lo.r!::c permanent r.etal fixtures should be frounded, and the buildirig provided 

vvith (adequate lightning protection, v̂ll benches should be covered vith lino-

leun or equivalent -"iiterial v.ith no cracks exposed. 

(b) iio electrical operations, other than pemanently installed ex-

plosii.:a proof ecuiument, should be permitted in such a building, î ll heating 

should be either steam or electric-steam. 

(c) The amount of explosive stored in tri-miiing or boostering build

ings ohall be li-nited to the amount upon vjhich work is actually oeing done. It 

should not be used as either a day dr indefinite storage magazins. 

(d) The amount of primacord and pellets kept in such "buildings should 

bo ll'nited to the amount actually required for the day's operation. 

(e) Such buildings should be svjept and all bench and shelf spaces 

dust'^i diiilj'-. Particular care should be given to seeing that explosive dast 

and p:^rticles do not accumulate in. bench cracks, bench drawers, md similar 

locations. 

(f i^ Suitable jigs and supports should be provided for holding cast

ings apon vihich mechanical work is being doie. 

0. Provision of Jidaquate Locked Cap Storage Space< ""' 

(a) A locked space, completely r&noved from all proximity to HS, 

pellets, or primacord shall be provided for the storage of caps. This should 

be located and constructed so that in the event of a spontaneous cap ignition, 

no accident to personnel v/ould ordinarily occur. 'CLASS'F;CATION CANCEL EQ 

UNCLASSIFIED P » ^ ^'^^'^ ̂ ^- '"̂  



U N C L A S S ' J E D 

i'j) C:o.p3 should :;ili'.ays ba stored in the i r originul coi:':^i i...••; ^s : 

us poosible, and :3r)ecificully kept in tiicix- ciirdboard iihialds u n t i l ao":u:ill:-

racdy x-o rs'r.ovs und use . 

''̂  • Co.atrol of Traffic Entering Area. 

(a) I.ieans should be provided so thc-t t r a f f i c arr iving .^t c :•,- f'-rtliest 

bound.^;ries of the largest hazardous zona cannot enter the hazardous -rfiu v.ithout 

securing def in i te o-rr:iission, or iTirdcing a def in i te observation of so'-e snfet;;' 

s igna l . I t i s recommended that a f ie ld telephone be provided at such points 

which connects v;ith some point a t the f i r ing s i t e from v;hich specif ic .̂nd de

f i n i t e information can usually be obtained concerning f i r ing operations in pro-

p;rass. Fir ing s i t e s should man'the telephone suff ic ient ly long bofcrs -. she: so 

as to permit a vehicle t o reach the shel ter from tho road barr icade . 

(b) In addit ion to a telephone and a conspicuous sign, i t XJ; a lso de

s i r ab le to place a chain guard or g,ate across the road vjhich must be rer.ioved and 

replaced by entering or leaving t r a f f i c . This chain may be renoved v.hsn the 

area i s to be c lear fo r a long period and the telephone not manned. 

(o) Fir ing s i t e s that have occasional need to close off rain t r a f f i c 

roads on the mesa should prepare a detailed and specific plan of the .leans by 

which t h i s i s accomplished and ve r i f i ed , and the circumstances under .vhich ..t 

i s to be invoked. 

(d) /»11 f i r ing s i t e s should bo provided with soma form of audible 

s ignal which .ifey be sounded pr ior to û  detonation and to indicate that the urea 

i s " a l l c l ea r . " Even i f no b l a s t or fragment hazard accompanies the detonation 

( e . g . .for.rounds f i red in e s sen t i a l ly closed chambers) t h i s audible signal 

should ba suff icient ly loud so as to warn- passing vehicular t r a f f i c , i - any. 

7 . Lis t ing of Personnel ^iuthorized to Supe. '•^lae 7 i r ing . 

(a; liach sect ion leader viiose section i s engaged in the l i r . a g of high 

UNCLASSIFIED ^ o ^ ^ ^ ^ ^ ^ ^ - ^ ^ 
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c s 

o:"3.t._ o±'e^.. -_~iodld pisp_ie j l i s t uj." 3r-0iu''A i .io •"'; a;;)3c_fic ' i , ^ ii_^i .̂ -'̂  

bo - • ' ^ ' I JO r r i n f . 3uc \ '^IQT^O^S V'3 ^ la oalj orio^ .u.,>'o"i ' i ^ I ^ ... ^-3 

cc-i- c . " J i r e " , .nd no rourd trhould "r̂ ^ f .rod unless rhey n.-^^ zo c . ' ,^v2. i?' 

t\e =73nt of ^Gcidont, s..ch :,ut^orizcd f i i m j oupan^isors rT̂ ^ 'o iz ?TSIC 

pri'i-j-ily rcjoo.-f'ibie ..id su'r^jcct to t'le burden of roving chi,', ' j ' c id t ' •,''s 

due .0 causes boyond t h e i r control „nd th^ t .11 usu„l s^fot: osz _a^ crs o a 

t ker.. 

^• Provision for F i r s t .i.id ^nd ^teporting accidents . 

(a) Each f i r ing s i t e should have available the cjual z-"^^' ? i r c \ .lid 

jiiit. -i consoicuous sign should be posted near a telephone l i s t i a f . j ^jrc:5'cures 

to be follov.ed in Ccse of - "'.a jor _ccident . Those proceuuics shoula Jollc . Lhosa 

l i s t s d in tho "e"or<..ndan by I^r. -ier.pelmann. 

CLASSinCATlON CANCaiEO 
^' ^ M l i n g of lligji SxPlosivas. • " I IAA# !»!-•«•• 

! • Traasportation from Casting Koo-n to S i t s . 

(a) nhen explosives i r e transported by vehicles , the mnoc-r of ^lorsons 

r id ing in the \ 'ehicle should bo l imited bo a driver rnd ass is tanx. 

(b) Neither the ar iver nor h i s ass i s tan t should have TUCCI'QS, l i g h t 

ers or other f i r e , flame or spark-producing devices in bio oosjaso on no? 

wil l sucn devices be in che glove compartment or other compartments o2 the ToaiclG, 

(c) ivhen i t i s isce3s:-ry t o transport explosives at n ig i s , tho 

vehicle carrying the explosives Vwill be prscedod and followed by oti=r veh lc i s s . 

(dj Vehicles i;ransporting explosives should carry a siga ' ront „E.d 

r e a r . This sign iTust read "7APL0OIVKS" and Tiust have red l e t t e r s on a -ihise 

bo.ck' jund. The l e t t e r s nuat be at loust 4" high* 

(3) Vehicles jsed to t raaspor t explosives -riust not h^^e s adorn loose 

la ta j Ln tho portions of tha vehicle used to transport tho explof>i''as. 

(f) Veiiicles used in the tr^asport 'stion of pxolostvos e'-^ouli o^^ no 

UNCLASSIFIED 
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Ic.iC. ;u il:/:> lie [-.xvt of f.ie ICud CL.I. I ' L - . I o l T . 

(g) VshielsK '.vit'. t,:etul strips i.i the body rz.oor ahcuic r.-j\ bo i.,;id 

lii ti.s t_-;:.-isoo,rt^tion of GX_)los:ivet3 Li.iies.s =- v oodou floor or i-.itciC3 :i s oao'-'iaed 

or t:-': 3;:plosiv3s are boxeo» 

(h) Vehicles carrying exolosivas sitould not stop near u^i • rcint ihere 

a firc; may be burning. 

(i) Vehicles used in the transportation of explosives saralG be iept 

in .̂ ood condition particularly £-.s to brakes, t a i l gates, doors, aj.r.'-ujts, n-.i?-

flers, fuel leaks, t i res ^nd l ights . An inspected fire extinguinbar .rent b~i 

carried in the vehicle. It shall be the duty of the person in cnar~e of th-3 

grouD transporting the exnlosivscj to -nuke frequent insoectlons of t:v. -v-ehjc-as, 

(j) Explosives,vhethor in containers, in bulk or loidsd, tr.nst rx': be 

handled roughly, thrown about, tu.ribled over the floors or over othsr ccnti.i >,̂ rs, 

dragged or pushed along the floor or in any -;ay h&ndlad so that shosk or ::r;c-

tior. Tiay cause a fire or explosion. 

(k) Vohicles loL,ded xvith explosive materials should not be left un

attended. 

t l ) . r>.fter a vehicle has been used to haul explosive material, i t 

should bs chockecl thoroughly to be certain that no particles of the explo.si?e 

material remain. 

(m) Vehicles carrj-'iag explosives r.ust not proceed at more than SO 

miles per hour. 

(n) Caps must not be carried in the same vehicle as, explosi\̂ e_s,_ 

• (o) In general castings v.ill bo transported in suitable cpntalriors 

provided v;ith adequate rndding and support. 
transoorted 

(p) Cups and booster pellets may be./together but not tilth .̂ ny {!t;:.3r 

HS Including primacord. Hovjever primacord nay be transported vjith and under 

the s-i-e conditions as ordimiy ilE chajaes. CLASSIFICATION CANGELLEU 

; - ! ^ D O C REVIEW JAN. WiJ 
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Tip '^''-_!_'H'l "iliJjli'i!! '£-. -1 .i£lj.-_'.' _j2j:iLlA 

' L } 'Jro ibov? Tf. ' jrlctioa'j ..lj.1 „T:'J1V erceir- .:..fOi'.r ; ' s - , . - , j ' 

c:'e', •-v r l d o be the f l r i iT, :;i.te or ':he r rucx t r . i - i s^or t inr she 't _ . >, x ^ ^^,s 

tiir.j J-; eurrioQ Gea:a?^-tely fro.") i h s i^E. 

(b) iOQStered 3!:;.rg95 v. i l l be t r - r i spo r t ec in cont "-incr^;, ' prcY_cfii 

in i i ( c ) . 

(c) i f i t i s i a ; o s 3 i b i e to use ^ e o n t - i n e r , t he intoiio: . ' ^- ohc , :;• Icl-^ 

3..oi»ii. be p."..ddec iiid t h o cliurr,e .'..Gld so x r ^ t i t caanot s t r i k e -.e' . _ . .cts 

(d) C e r t a i n typ'os of charges ''ay be conveniently cud 3;.3e.l: <-.̂ .i'".v^u 

and hf-.ld in t h e l a p of ao;ae person o th^r than the d r i v e r of the ^X' f;k. 

'=3. l iandl ing of Caos . 

(a) Caps v ; i l l be v.'ithdravjn froin the rnain s torage -Tia^czii/, In u .it<j 

of 0''-. l e s s t h a n one se' . . lei box . 

(b) Caps w i l l be t r a n s p o r t e d in eocordanco ' . i t h xi 1 :.ni •- Z ub-r. ; , 

(c) Caps ; j i l l not be t i" . .nsported l oose , or vjithdriiv.n fxx'- ' ; . iai ' ' jro~ 

t e c : i o n t u b e s , iiad t h e p r o t e c t i o n t u b e s v ; i i l be kept i n olace un-^Ll t l i i c p i s 

rev.uy to be a t t a c h e d t o the f i r i n g l i n e . Thsy w i l l bs kept shortcu a t h l i 

tir.i-'S u n t i l ready t o u s e . 

1• Handling of Booster P e l l e t s . 

(a) Boos ter p e l l e t s v . i l l not be t r a n s p o r t e d l o o s e . 

{h^Y Booster p e l l e t s v i l l bo vjithdrav.n fron tlia r;uin :tc„''^-3 -a .--ci-ie 

in rji ' . ts of not l e s s than one sea led box . 

•̂ •' ^^^e.'idling of x'r lira c o r d . 

ia,] Pr inucord should be haiidlod, s t o r e d , t r a n s p o r t e d , -.lu 'crc^-.r.Ci 

..3 .. - i gh e x p l o s i v e . I t should be cu t only v.ith u shurp r a z o r -i.-.a'..Let \.c:;^. c r 

haru ruboer . 

UNCLASS!. lED PER DOC REvitN JM. i^ta 
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v'jj ocr.eE cf nri ' . .eci 'a 1̂ cai.1 t ; -lispcsed el' ii: •::.: • > _ nr.-." s 

Hi! t. ': "liiigj or jcrr. p; i . e . b '̂ bui-c-ij- is 3r-:ll c; i...r.:i'ciej s l7--J^ ' Vc. iu 

P-.r„jrip.a h 9. 

^ * '̂-Kokinr; Regulations. 

iu) .̂"LOkiag shrill not be permitted vi thin 100 feet of jn hiz^n . i-.-.iu-

slve 1-terial in open ureas nor in ^nj- building into v.hich explosLx'>s ' a:' ĉ 

brou,":n:. 

lb) . . i thin the ire-., in t'jhich HS i s enpioyod smoking should be cj.-.-

fined to specific bui ldings . These buildings shal l be ones in •.•<l.iê  h?- i s 

specif ical ly forbidden to ba brought at any t ime. Smoking should bo fcrbiId;n 

at s:i_ t imc a outside these buildings, and personnel entering the arec shou^.c bo 

rsqu.^red to deposit -nutches, l i g h t e r s , ^nd stnoking inatori-ils \ i th in one of the 

smok ,ng permitted bu i ld ings . E lec t r ic ligjhters should be provided .in thosj 

buildings in v.'hich smoking i s to be pern i t t ed . Conspicuous "I'lo Smoking" a id 

v-'arnii^j: signs should be posted. 

(c) Group Leaders are responsible for ascertaining that regul-.tlens 

po.rttiining t o s.'-fioking and to the ccrryinc^ of forbidden sx-ticles are not v io la ted . 

7 . Uso of Poyjer Tools, Hand Tools. Trimming Tools. 

(a) In a l l operations involving explosives, insofar as pre r t Icii ) l s , 

safety tools sha l l be used exclus ively . Safety tools are tools construoteu of 

wood and other non-sparking substances, or of bronze, lead, beryllium a l locs , 

or other .Tietals *hi^ving loiv sparking chai t iCter is t ics , and which under norma.. 

conditions of use, v;ill not produce sparks . Steel d r i l l s , saws, apd ot.ner cut-

tiiig too l s .T.ay be used in f inishing operations on cast ings .•-lade of TM, Co '-

position B, Torpex, and Pentol i ta provided tha t the operations are carried cat 

under vjater or ivith en adequate stream of water flovjing over the cutting tcoi 

and the surface being machined. Adequate stops and other safeguards nust l-s 

provided to prevent cuttiiig too l s from coming in contact v.ith the i^fctal con.-

^cai. -.." 0-" -..i e:c7„l'jSAV3 ch-r"c . -.̂ \>,-I'i_iii; _, ;..3j'a",;io:i.j on i/ .aijr-scl": i.-:? - \ ; ;e / . i 
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i ^ c ,. ,; '.-a.j'oriai. .c::.ro&i. •• l o i . . .r.. -':.,vDi ,'U-:t c.~ J.;ri5 by :'e. O . J •. o 

"î u'. '.t. b.-r7ieaiG3 c-ijablo ^f prc'.oct Lr.g Tro-̂  iti^'ury tl̂ ie o^ij^/coz :.>.. -.ll ^ :o:;-

C?.Z-.JZ'17.J1 -..^ithin. ran.:"; of \".h3 fcljst and r . i ss i les reouiti ' ig fro'i -. •' ='c.ia-c cu 

of "',-Uj charga being ;raehin3d. The ass of rasps, f i l s s , j;rindic{', •. L.,al/;. . ;ry 

3:.tp:.'r, or si.'Tiilur t-brusives in fi.aishiry.; opaictions i s prohibits-: r.c.-.-rl i-jr-e 

the o-jeratior.s can ba carr ied out undor v.ater and vjhere the procies has h .' oho 

v;ri"t.3n approval of L t . i-ooper. Pov;er too ls should be operated ic "r.c J I J ' 5 0 

practicable speed, and evf ry possible precaution should be taken 'c-o a"oic] ^aaos-

oivs f r i c t ion ::.ad loca l overheating. Pof^er tools should be drivan by a i i otors 

or j-'rcm l ine shafts pov;ored by motors or e.iginos loci tod outside t'.ie bui l i :ng 

in --.hich the operation i s to be carr ied out . Approved types of o x-^'.osioi ~ 

proof e l e c t r i c motors v.ith approved s t a r t e r s -and other e l e c t r i c a l "i-uciiif. 2 .-̂ ay 

^1 5 
bs used inside the building. Tools and equipment used in finisMng o:.er-fcicns ^ 

should be so constructed thjit they can be readily cleaned after each use -.id Q ^ 

explosives dust and cuttings must not be alloved to accumulate. G-j-ctiii;̂ . & ^ 

drilling, and other finishing operations are prohibited in .magazines or z-ti f^ e^ 

buildings containing large quantities of'Explosives or rerscnnei. ' ' C ^ 

2- Provision for ^^dequate Supports, Jigs. Terminals. 

(a) Tho supports, fixtures, jigs, etc. used to hold o.\r.lo£ivc caarges 

in place during finishing operations, and assembly and rigging nhculd be care

fully designed and constructed with an ample safety factor to v.lthstand 11 the 

stresses involved, makeshift set-ups should not be tolerated. 

9. Cleaning up. Disposal of hssto Explosives and Other Ijaterialj. 

(a) uaste explosives such as trlnmings, short lengths cf priTr. cord, 

tetryl pellets, aad broken castings can be best disposed of by bui'nia-2 ia ssrall 

quantities along witr viisbe paper, excelsior, or scraps of '.vood. rc;rticu.'.-r care 

must be exercised in burning alu-Tdn'ora-baaring explosives such a-i Torpox .̂ 3 the 

intease heat liberated is likslx" to induce a detonation if the- jxelosive id 

UNCLASSIFIED 



UNCLASSIFIED 
heaped up ia piles, J^ burning oit surrounded on three sides by an surth ru;'ko.̂  

and loeatod _t _ î f̂c distance (at l.iast LGC ft.) fro'̂  -magazines and other 

buildi.igs is tae .-noĵt Kuitab.le arr.nrer.ent, :̂terijl to be burned vjill b. 

al'" rcpovon froT containers as -..ttempts to burn eortain explosives undc^ 

even c light conrtner.ent •^v^y result in e.x"olo3lon3. .<•'":ste charges vjhich are 

sufficiently Intcct to bo detonated completely bj ."leans of a booster and a 

blastiig ĉ P can bo destroyed effectively and quickly' b; this moans at firirg 

siter. .'.here this can be carried out safely. • . 

C . _ r.ouirements for Firing Ecuipinent 

1. Crensral Hequirements. 

(a) The firing leads and associated equipment should be so designed 

that they not only provide certainty of firing at the time required, but also that 

prem:.ture firing is impossible even in the event of defect or defects in the 

ecuiprrent or carolossness on tha part of any pt.rsonnel on the site. These 

requirements can be met by adherence to the folloviing regulations. n.ny depart

ure from these regulations necessitated by the particular type of measurements to 

be taken m.ust be authorized by the Safety Committee. 

£. Identification and Isolation of Firing Leads. 

(a) Firing leads should be isolated and readily distinguishable 

from all other leads on the site. 

(b) Firing leads may be run in conduit but other leads must not run 

in the same conduit and the conduit .Tiust have an independent ground. 

(c) Firing leads must never be used for any other purpose than firing. 

3. Termination of Firing Leads. 

• (a) Permanent firlnj; leads should ba provided which are terminated 

at tna and remote from the charge in. a metal box which can be locked. Only one 

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

the CHp, 

I ikiAi A O C i - i r n CJ.r'FICATlON CANCELLED 
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ib) .>io pcrn^aacut load; cucb- "y-iaa bhe Tiring leads sh : : -. -..',(.:•: • ' .o 

bcfx. .lisri the bo?; it; closed i t ;-;iould bo imc-cssiDle for any l;ja. ? .j^'.. :-i' b̂ i .i 

the i'j..-ing loads to e a t i r the be; or i'or any e l e c t r i c a l connectio.T. ••;•'• JS .ra- •.. 

to e i t a e r of ti'.e f i r ing l eads . 

(c) I t should be impost iDie to cloae and lock the bo3c lav.i-. -Vie -ds 

of t i e f i r ing l^ads inside iho boz are shorted and grounded to the ''jo-: v.-de. au.st 

have a;i earth connection irjiependsi'st of •{.Q'^.'-P.V c i r cu i t earth connecaio.ic. J , ' t e h e s 

used for shorting and grounding shcild be constructed so that rouga iis;;g3 v; .1.1 

not Tosult in LU '̂' poss ib i l i ty of th-i box being closed v;ithout the .'ii'iii;: loads 

be i tg grounded ^nd ear thed. 

Id) Immediately a i t e r f i r ing or attempting to f i r e , a l l ^oniiecti )ns 

to the f i r ing leads should i.ar.ediately be broken and tha leads shorted aid ground

ed and the box locked. Conntjoting leads should also be removed fron t i e ge aer

a t o r , batter^' or pov.'er soi.rco. In the event of a misf ire , the key of tha ia;;c 

must bo carr ied by the person instructed to investigate the misf i re . 

(e) Te.mporarj' f i r in , ; leads should only be usod v;hsn per^-ansnt le^ds 

arc not avai lable and on the scecif ic instirpctions of a Group Leader. If x3-r)-

porary loads have to be used, t i e ends remote from the charge should be -vvith-

dravvo:. from the building and held by a person in fu l l view of the t s rscn se t t ing 

the cap Viho i s responsible for iaguring that the correct leads are so held. 

Immediately a f te r f i r i n g , or attempting feo f i r e , the leads must be. discon-

nectod and shorted as under (d) and in ' t he event of a misfire the ends musl 

be viithdrawn from the building and held, as in se t t ing the cap, before the 

charge i s approached. 

i . Sources of Current for F i r i n g . 

(a) The safest source of current for f i r ing i s a hand generator tho 

iiar.dle of which i s carr ied by the person connecting the cap. 

UNCLASSIFIED CU\SSIFICATICN z^vzn i ED 
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lb) ohen a ':. .V.ci'i i^ ...3c;l fur f i r i ag , r.o other connsc'-". .> ">. ,h^i ."= , 

bo .-...,3 to baid b ' . t t c ; exccr-.t t h . t nacersai^, for ."irir:,: aid th is c:.ouid ac; 

be 7.-.d3 u n t i l a l l pcrc^nnjl are ur.der co'/or. 

(c) . i l l sv:itches .In the .ririn'j c i rcu i t shou.Ld bo of t'.zv, ^.i- 'ls'-; 

form, -.ad e lectronic f i r i ng jv^itchea should bs avoided ui, f:.r as ^cjiiulD if 

eIec^lonic su'itchas are unavoidable, they should bo designed ao the t i-.en; _3 

no Docsibility of f i r ing on connecting the f.iring leads or on ix.'itj.„lly c.si-.-

gizmi,- the e lec t ronic equipment or on changing s l ight ly the capaeily or L.\~ 

sulcioion rosis teace across the f i r ing switch. 

D, I?iring i"rocgdure 

i . Rigging of Charges. 

(a) Supports for charges should be checked before use, to lasu-v, 

that strength i s adecuate, and t o insure that the ch£.rges vcill res t r-tabl' m 

the suppor ts . 

(b) Supports phould not bs nailed or pounded on after charres aave 

boon put in p lace . Use screv;s. 

(c) In geaera l , supports should be^ designed so th? t pr.r.acoTds an 

be i ..;erted a - t e r charges are put in p lace . 

(d) Primacords may be inser ted at any time but they should bo a:*-

ran.ged so that thay'^vill not be stepped on or other.vise damaged by further v crk 

near the charge. The detonator must not be attached un t i l in;;:iQdiately bef'^re 

f i r i n g . 

2, •Testing of the Fi r ing Line. 

(a) The f i r i n g l ine sliould be shorted at the control and (and pro-

fer-^bls' also a t tha detonator evjd) u n t i l the cap i s raadj' to be coanecteC, 

or ' .hile the l ine i s being t e s t e d . {See C 1 above). piAQSlflCAT'C '̂' C.'I''*.'^LL.ED 

PER DOC R a i « ;AK. 1333 
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''i 1 f-.n ..'-rL.i lli^e 3ho...jd ^, -.or.cCic: 11: cic ;.ccd b̂  : 

( l ! Viji L i.-'cpect.'o'l far J.a.;al .rion br^-ks. ot.-;. 

(M Oh-r.ecer tes"'^' ."or r .sic:';i:ieG b'^V'ee:. .:,rc3, 

ground, ^nd LO;" coiit ,nai:'' . 

(o) 3\V':.T.[ ̂  icsL e^o. 

(c) Tho f i r ing l i ae .T-st .r.,'.ys be tested jur t b-:for:- .i . visia • A\.^ 

C-), in crd..r xo inbure th-it ao volt^;-c i s on "ohe l i i i e . Trio prc;"-x' :.aoe~ -c is 

to acuch the i i res together , : ad -i.atch for s.^^-rko; then feel the rnc.£ :,ix . Jinf e r s , 

and ^J:^j2u ' •̂"̂ '- toague,._ 0tily tiiC tongue t e s t i s se.vsitive ano\ r'l _:_c_ ist J • -, ;ohe 

AiuLr.u.. voltage ahlcli '..'ill f i r e a. detonator. 

'^• vtt..eMa^' the Cup. 

(a) Do not rei.iove the c-io from i t s cardboird Tube u n t i l .; ia ^ .dy 

to be connected. 

(b) Place the cup inside a lieavj s t ea l pipe or behind a c a r r i e r ; 30 

thct a c c d e a t a l detonation v/ill not injure pt")r3onnel. or the ch..rgj. or j:x . ' acords . 

(c) iiext t e s t the f i r ing l ine for voltage, and if poscible ,na>e J i r s 

tne cont:rol er.ds of the f i r ing l ine are s t i l l shorted. If the f i r ing l ine h'-s 

a locked s'.'itch, the key should be in the ossossion of the ran Gothing thr, cap, 

(d) Connect the detonator cap leads to the f i r ing l i i e , and f i r l l y 

^fctaeh the detonator to tha primacord, (Lucite adapters , avail ' .ble 2vciv. i / i -£t , 

f'lt ' .Patrick are probablj sor,ewhat safer th.in t ' jpe . ) 

(e)-' wo unnecessar;: personnel siiould be within tho ha-s.-Tdo'as zcr 3 t.hile 

the e„p i s being attached, or a t .̂ny tijae thereal ' te r . 

4, Disposit ion of Personnel. 

(^) The f i r ing supervisor i s responsible for making sure t t e t . i l 

personnel arc accounted for and in nafc pli.ces before shooting. 

UNCUSS'";ED pa^*^'" 
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(oj I t ic ...osir'.bio tc .._v 3 a )'ri:j:;ope or otx.er vi-e '.r-g i-. ' ica ' 

ra-cs -.tXQ that the dari^:er ,.rea 13 cl-^^r IJ e rioioit before f i r in : ' . 

(c.) -.11 poraonnal -rast rcra in in shel ter un t i l r.ae "-H Jl3_r" 

s i 'cal i s so'mded. 

'̂  • Tasting _the ^iTinr_ Line I-reli'iip: ry to Fir in-; the ChF,rgo , 

(a) Any t e s t ing of tha f i r ing l ino a f te r the detonator .z coane •-' .d 

must oe done v.'ith the oxnectation fchot the charge night go off. Ji .̂̂ oe .^11 _'.£i." 

cautJon^ regarding personnel disposal and shel ter must be taken. 

(b) Tests should be .-nade v.ix;h love voltare D.C. instruT.cnts, -nd '. I'ja 

a -.igh res i s -a ica in scr ies v.ith the ba t t e ry . 

S. '..arnin.c signals for the .^roa. 

(a) earning signfils v, i l l varj ' , depending- on the nazard aa i size of 

the aanger - r e ^ . 

(b) Their function i s twofold: 

( l ) To allow t i ' i e for a person, v;ho has been overlooked by i'lB 

f i r ing supervisor in the danger ireo, to att^^in safety before the cLar.'.e i j f i red. 

(?) To avoid s t a r t l i n g personnel not in the dan^-or . r e a . 

(c) n suggested sequence i s as follovjs: A short •Aarnin,: of at . . e s t 

Cy- 15 seconds. Silence for one-half rvinute; then a long encgh blas t to i l l o ; —i ^ 
UJ 

plenty of time to take cover. Then fire the shot before the tone ^as died, 2: 2 

* ^ (d) If the shot vias successful, it should be folloi.ed after an ̂  loro-^ 3 

a*' - • • - ^ S 
pridte time (usually 1 minite) by two short b l a s t s to ijidiC'.ite 'V-̂ ll Clear". In '^t oA 

t^ _ ' ^ ^ 
ease of a misf i re , no s ignal v;i l l be sounded -3nd o i l oorsonnel r i i l l regain <:n ^5 O 

. s h e l t e r ' u n t i l an "All Clear ." S S i 

(e) If the shot fa i led to f i r e , a l l personnel v^ill remain urder 

cover '<;ith the exception of the f i r i n g supervisor ;.ho nay approach the c'fa-̂ ._e 

a f te r a period of ten minutes to invest igate the nature of the d i f f i cu l t y , .'f 

the diff icul ty can be cleared immediately, the long b las t cf the fij*ln; .= 3 • .1 
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. '-iii 33 re-£oanded and -che cliar,::e fir^.d ia "oho acu_l r. a one v. If Iba i i r f i e v . i i ' 

caaac i; be I '^-.ediately r e ea i ed , t h e n She cap ? a a l l be snorcea end rer.OTid, c vd 

the .11 Cle^r ' ' s i g n a l .^ouaded. Ko s p e c i f i c s igna l v.'ill '33 ucsd t o i.-n.ica-^s u 

•••li.-if i r e . 

( f ) The v.^rning s i g n a l s used a t e.ac&. f i r i n g s i t o must be c o r a p i c u -

oucly posted near the s i t e . 
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