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UMITID STATIS ItMIOMMIMTAL PltOTICTIOM AGltICY 

Research Products Coapany 
Div. ot MCShares, Inc. 
Box 1460 
Salina, KS 67402-1460 

26 JUN 19~1 
---- - ..... -

( Attention: Carl Snider 

( 

Detia- GAS EX-B 
EPA Reqistration No. 2548-59 
Your Aaen1aent Dated April 11, 1991 

Subject: 

Dear Mr. snider: 

This is in reqard to your aaendaent resubaission in response 
to the Agency ~ cter dated April 1, 1991. 

The aaendaent reterred to above, slwaitted in connection 
wHh regt.tration under the Federal Ins .. cticide, FUngicide, and 
Rodenticide Act, as a.ended, is acceptable subject to the coaaent 
below. A staaped copy ot each it_ ot labeling (the priaary 
label and the two booklets) is enclosed tor your records. Five 
copies ot the tinished priaary label aust be s~itted before the 
product 1s released tor ship .. nt. 

On the priaary label (the one suhaitted on one page), either 
(1) place the entire stat_ent ot Practical Treablent on the 
tront (canter) panel, or (2) .. end the reterence stat .. ent, ·See 
side panels tor additional precautionary .tat .. ents,· to read, 
·See side panels for additional precautionary and practical 
treataent stateaant.· (or siaply, ·See side panels tor additional 
practical treataent stat .. ent.·). 
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If you have 4ny questions reqarding this letter, you may 
cal~ Wallace Powell at 703-557-6938. 

Enclosures 

@'Y, 
Ruth G. Douglas 
Acting Product Manager (32) 
Antimicrobial Program Branch 
Registration Division (H-7504C) 
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INSTRUCTIONS FOR INTRANSIT 
FUMIGATION OF SHIP HOLDS 

WITH 

tip}lhl 
GAS EX·B 

, 

, . 

RESTRICTED USE PESTICIDE 
DUI TO ACUTIINHI.'.ATlON TOlUClTY 01' HIGHLY 

TOXIC HYDflOGI!N PHOSPHIDI (PHOSPHINE, PH3) 
GAS 

I'or ,. ....... to and .... only by certified appllcatora 
'or IIIoM 11_ -.cI by lhe applicator', c.,lIl1ca:1on 
or s-- t,alned In accorct_ willi the proctucl 
manual WWIIInO uncter lhe dl,ecl auptrYl,1On ,net In the 
pI\yIIcaI ~ of lhe certified appIlcalor, PllyalC.1 
pr_ /llNna on ana or on lhe premlaQ. React anet 
'oIIow the label anet lhe R_fell P,octuct, eomoany 
IIIOCIuCI 1nII_1 .,.IIlch conlalna comp"t. lnat,ucllona 
'or the .. " u .. of III" "..tlckle. 

EPA Eatabllallmenl No. 33II2WQO, 

L 
EPA Reg"lfallon No. 2$4NI 
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b.~~ r~ IlIOn Is also rtgllliltCl by lhe U.S. CouI GuMd RIIIula· 
lianI 411 CfR I 1A. 

(2) The UnilIII sa.. DIDIrtIIIIIII III AgrIcuIIWt, F_aI Gr ... IrISjIICloon 
Servtcn FuorigIIIan ltandIIook COIIIIinI addiIIoNI prOC_1S wllich 
must be .-.. ~ Inlasted bulk III'" Is to be lumigaled 10 IVOId lhe 
III'" bIinQ dUignIIId "Inlnted" or .. ....., .. by Ihi Federal Griin In· 
specliDn Serv:ci or II abUIn iI U.S.D.A. pIIylOSinll~ onsplClion cor· 
liIiciIIion. This hMdIIook CiIR also belOllowld voIunlilrily. 

(3) Della- Gis EX·a (EPA RIg. No.2MB·59) cliIssifild by lhe U.S. En· 
vir_II ~ AQInCy iI.a RESTRICTED USE I'tSTlCIDE. DUE 
TO ACUTE INHAlATIOiI TOXICITY OF HIGHLY TOXIC HYDROGEN 
PHOSPHIDE (PHOSPHINE. PHil GAS. For rlliil SIll to and use only by 
certHied IjIpIicllors lor IhOse uses covered by lhe ~tor'S cerlohc~· 
lion :II' persons lraiNd In iICCOI'dancI w~h the producl manual _king 
under lhe dirlCl ~ and In lhe pIIysicaI prlSlRC. oIlhe Cllillied 
appIicoIlor. PhysiCal prlSlnee muns on site or on the premises. Read ilnd 
IoIIow the label and the Research Products COIIIjIiIIlY prodUCI manUill 
which conlilins compl,", inslrU!:lions lor the Sille use oIlhis peSIICIde. 

(4) This producl is lOlic lolish. Keep out oIlaklS. Slreams and other aqu.lllC 
environments. 00 not conlilminat. Willer by c~ning equopmenl or 
disposal 01 WilSIls. 

(5) For ilddillOllilllnlormalion rellr 10 producl IobII and lhe booklet enl,lIed 
"AppliCiltion ProcedurH lor Delii~ Gis EX·B." 

c. Pr.·Yoyaqt Fumigalion PrOCl!!urts and PrlQUlions: 

... 
• • • • • ... 

(I) IIIler to and comply with Ihi regulallOn. and procedur.s louncI in U.S. 
COiISI GuMd RegulallOn, 46 CFR 141A. 

(2) PriOr 10 I~ing iI VlSsellor inlrillsil cargo lumigillion, Ihi masler 01 
Ihi VlSseI or III. repr_ivt, and the lumigiltor musl dill""" 
whelher lhe VlSseI is su"ably designed and conllgurld so n 10 iIUow lor 
SilII occuPillCY by the ship's crew IhrOllghOUllhe dural ... ollhe Yissol 
and the lumigalion/voyage. 

" illS dllllmined IhiIIlhe dIsIgn and COIIIigurailOn oIlhI VlSseI does not 
IIiOw lor SIll occupancy by lhe shIP's crew Ihoug/IouIlhi durillion oIlhe 
lumiQallorl/voyage, lhen IhI VlSsel wtI nil belurnigiIIR "",,,ss all crew 
....... art r_ lrom till ....... The crew _s wiI not be 
ill_to r.·occupy till vnstI unlN the vessel has been proper'yaeraled 
and a dIIeminatlOn has ..... made by lhe masler at lhe vessel ilnd lhe 
lumigalor Ih'l lhe VlSseI Is Sillt lor occupancy. 

(3) The person responSiblllIor till lumigilIOn muSi notily lhe masler oIlhe 
YHseI, or his rtprlStnllllv' oIlhe requutmlllCs rtlillong to persorw 1/10' 
IICIIOn tqUlpmtnI., low range dtlIClIOn equipmenl and lhill I pelson 
qualilild in lhe use III Ihi. equipmenl must iICCOIJ1INIIY lhe YlSseI w~h 
cargo under" lumigatlort. Eflltfll'"'Y prOCtdurl., cargo vellliialion, 
periodic monitoring and Inspecl'Ons, and litSi iid mtilsurH muSI be 
disCu'sid wMh and under .. DOd by till masler 01 Ihi VlSseI or IMS 
reprHlnlil"'. 

(4) SIiII II openings 10 lhe cargo hold or tank using suNlbll, willer prool, 
gas light_ilia. Lock and/or othlnrist SlCur. all openings man· 
ways, lie. usld 10 _Ihe hold. I'oIIljIproprla!t "DANGER" pIaCiIIGS 
on_. 

(5) On link .. lilt _.space prllS..,. rwIiII system 01 lith tank muSi be 
saaIId by (1)lhe cIOIIng 0I1jIproprIaIt _ and (2)SNling the open· 
Ings into the _.space wil~ ga.ligIIl maleriills. 

(6) ConIiIcI approprtalt IUlhorll .... 
(1) H IItt lumiQallOn Is nil CGII1IIItIed and lhe vessel Wiliid bllor.lhe man· 

ned VIIstf IIIVII pori, lhe person In charge oIlhe YlSseI shill insure 
lhal II ItnI two UIIM. 01 ptISOIIII pror_ equipmenl and one gas or 
vapor dIIlCI'On dtv!cI and I po.rson qualified In Ihllr "oIf/illion be on 
board till VlSseI duolng the voyage. 
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(')Duling "" ........... or UIIIiIIIMIMCI *III ..... POt' or l1li Cllgo Is 
__ • l1li P'I'I011 III CIII/ .. 01 l1li 1uftIIOII'" I11III In ....... l1li I 
•• 1Id I*IOIIIISIIIO tIS or viPOt CIIIICIiIIn ~ lIS! spKlS MIii­
CIIII It .111 lumIg4'ed CI'go II .. IIICI II ' ..... ., llCCupiecI SPIUS lor 
"omigInI ...... 

WINkIQI or IlllIuIrIIgW Is eIIIlC.ed •• 111 JII'ICIrIIn C"'III 01 l1li 11HIIIga' 
.Ian SIIiII ...... 1t.1an 10 cor'IC •• IIIIUkig1 or ShIll inlorl'll.IIII11iSIIr 01 
.111 ¥lSSII or hil rlJllnenllUvl 0I.1Ie IllkaQe SO .hli Cor'lC .... acloOll 
can 01 Ukln. 

(9) RIviIw wilh l1li IIISlI<. or his ,.",._IvI. 1111 voyage prlClUlioM 
IIICI prOCIClurIS. 

'''''9l1li prill CUa i ..... Ip __ I rnpIrIIIr I< III IiiIIk filled 
with I CIIIiSIIr dISignId tor phOIphinl gal wIoic;h IS apprOVlCl DY 
NIOSH/IISHA. A IIIIl11isk Ind CI/IisII< II apprOVlCl lor use up 10 .S 
fIINII. ADovt .5 ppI'II or " unk_n COIiC"""llans I SCIIA or Hs 
equl'laIInI IIOISlIII USICI. 

d. PrllCldyrn lor Bulk Dry em va ... d T,nklfl: 
(') CIIc: ...... dosagI on IIIe basis 01 Cllgo hold Y_. DosIgIIS atwlP 

CllCuUlId lor lOW _ v"",,", 1r'lSpICllvI 0I.1Ie commodiI, IoriNgIMI 
l1li_. 

Dllil. Gas EX·a ..................... 2-1 batt ...... 000 cubic: '"1 
(2) Procedur, lor DII~ Gas Ex·a (Bat ~II) 

(I) Aber ~ _ his betn .illed 0< compleled. dig a shillow .rench IP' 
prOlimallly .5'HI iong and 21HI wide lor uch blankel being used. 
lIiNillln II Ills. a .wo i0oi separlloon belwlln 'renclles and 511, i" 
',om Side WIUS " ... S •• 0 IHI. 

(b) Open bag blankel conlliners one i' I lime: ,_11Ie blankll: ulilOll 
it unlil lull, alended ind posilion into IIIe I,ench. Cover wHh Ibe 
cornmodol,. 

(3) Procedur. lor DII~ Gas Ex·a (indivlduil bags) 
Aile, i hold has Deen IIIled ar conopleled. open conlll ... 5 and dlsUibull 
bags unilormly onlO c_l, su,'.u with spacing belwe .. eath. Do 
IlOl pt;oc. bags williln 10 lell 01 side Wills. Slep on each ille, placemenl. 

(4) ';~ldull-;O; IMi .. - Gas Ex-B (~g Beg) 
AliI< i hold has lllen lilled ar complelecJ. open conlli .. rs Ind begin I.· 
se"ing (prObing) bag bellS in.o .he cOlM1Od~, lllias with SPIC"!9 be.' 
ween. 00 IlOl prOlil wi.hin 10 leel 0/ sidewal'. A.Uch i "Iocator' COld 
10 UCh l1li. Delar. insertion. leiYing lhe IooSI end on .1Ie COtnnoodil, sur· 
lac •. 

(5) 0IIS1!V1 closing 01 llilth covers clos.ly. Slop IIIe closlnQ " IIIe _I< 
snags a bag blankll, lnctividUil big. or big l1li1. Reposition IIIe blankel. 
bag 0< IIIn IIICI IISUllil closing. 

,. Vcrago Prgljons i!!d Prac.du,n: 
(I) AI regular inllrVils IIIOI1ilar spaces "" 10 litH conlainlng 

lun","1Id cargo IIICIIi IIgularlJ occupied II"S 10< lumigarot IIIk. us' 
Ing appropriale gas dlllClion equiponenl. 

Special IUIn\iQn slooukt III QIv.n to living qullll<S. kNclwnS. 
SlarlfOOtns. nons hills. kill duelS. day looms. iht lIIidg'.'ngIne loom 
IIICI oJOJ OIlier enclosed spaclS occupieCI or I'equented li-i Clew _s 
during oJ voy .... 

(2)11 h,drogon pIiospIoidIls dlllc:lld. IVac .... ,1Ie SPIU 0< 1I" ... loClII ind 
seiI 011l1li source allh .... ~ _ring Ipproprl.J:. IIspirltory pro/ethan 
~1. VI01iI.JII llIe 1I .. lIItor. allowing CICCUIiatIIS 10 '"urn. 

(3) 00 ... 101 • ......,..Id IioIds or links. 
(4) 00 ... 'I*!, .. nlQI. 0< ""It Ihllurnlgltld IioIds du'lng "" YOyolgl. 

I. "'pul.S l1l1I Progc!um DurInG !!Isc!yrqo: 

••• • • • .. 
• 

• • 

II ~ to _ holds prlol to disthlrlll, IISI spates dlrtc\1f __ 
Cllgo IUIII<. lor IuroIganI COIICIftlrallon, uSing appropriall gas dtlerlion 
ond I*soniI protlClioII equipment. Do ... dow IIiIIY 10 lumigallCl II.,S 
witliOul fIIISORI! pr_ equlpmenl, u .... SS lurnigInt caroc:lOl'oJllons III oil 
.. II 1IVIIs. as InctiCIlIoI bJ oJ S .. ,_ dIIlCtor. 
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g. ",.,.. Pr9Iicti'll EgviplnlOlll!!! Monitoring: 

•• 

(I) FUlly IoadId __ on dfy !lUI< carr.s "' tonIIdIrld an out_ tUl1llgl' 
1I0Il and ttwllorl rnoniIoriAg and respiralory pra/Klion art not I"oItlSsary 
Cluriag apptic_. 

121 Set MClkIIIs "h" II!!! "I" bIIOw lor addilionaI rlquir_ts. 
(3)11 ..,... pIIasp/IidI Is dllKIId a miIIirnum a/ two quilolltd ;III' 

sons 011 ship s/IoUld _ Ihi gal mall< II!!! UIlISI.r dlscrlbld .tDoYl 
wllillMlIIIng "" arN I!!d toealMlg I!!d sUiAg 1111 INk . 

WORN 

~~~~~~~=i~-==~~:'=::=III-ft eluting p. posur. or _ tonc:entra· 
lions III 

(2) PE .... ISSIBLE GAS COHCENTRA TION RAllG£S FOR RESPIRATORY Pl'a· 
TECTION DEVICES 
A NtOSH/MSHA apjIrOVId .... Iat. gas mask· IIydrogen phOSphodI 
taniSllI tOmIIinIIlon may III uSld at ...... up 10 IS ppm or 10 .supe 
.rom ...... up 10 1500 ppm. AIIOvIlhiS _ or in silUilions _e lhe 
hyctroglll pIIospIIidI tontII1Iration is unknown. a NIOSH/IoISHA apprO'l' 
Id. SIII'conIainIcI brNlhIng _alus(SCeA) or ils oqIMvilenl musl be 
usld. Till NIOSH/OSHA Pack,l GuidI. 8·8~.IlHEW/NIOSH 18·210. hSIS 
Illest UICI OIh11lyptS a/ appr ...... respirators and 1111 conctntr.IIOIIIinMIS 
al wlliCh lilly may III uSld. 

(3) NIOSH/IoISHA apprO'IId rlSjliratory proIttIlon must III availallll alihi 
l1li11\ c:ast K Is MIdId olurin9 ~ion 10 lar.ktr holds I!!d in partially 
.MIId 1IOIcIs W 1111 1IOIcI must III .. Itrld lor lumigant appIocaIion. ThiS 
rlSpitatory prOittlion must tOftSist a/ a lull lac. gas mask • p/IOSpIIi .. 
canis'" C4IIIIbInaIIo.I or HlI·containIcI brlalhing apparalus (SCeA) or ~s 
aqulYaitnt. 11 a SCeA or lis equiv_ Is not avlilibll at 1111 ijljlliCallOll 
sill. k must III availabllllacally. lor .... pII. II a lUi stalion or rtlt .. 
squad. 

I. 1'lataldi119 a/ Fumlgatld ArIlS 

• • 

• 

ThlljllllialOf must plKird or posl all .nlrances 10 the tuml~led area Wllh 
SIgnS bearMlg: 

(I) Till signal _d "OANGER/PElIGRQ" and Ihi SKUll and CROSSBONES 
symDOl ifo rid. 

(2) The slal_. "Area and/or commodolY under turnigallOll DO NOI 
ENTER/NO ENTRE." 

13) Thl SIaI""'nt "TlIos sign may only III removtd aIIlf the commodlly IS 
comptetely Mlllld Icontains 0.3 ppm or IIss phosphone ~sl II on· 
campIe\Ity .1I1d tornmodil, Is lronsltrrld 10 a _ SIll. lhe new SIll 
must also III plaCarded I!!d _klls must not III ,.posld 10 mort lhan 
0.3 ppm phospIIifoI:' 

14) Thl dII. and _ lurnigalion btaIM and Is compltlld. 
IS) "ami oIlumiganI uSt~. 
16) Name. _HS. IIItpIIont IIIIrnIIIr a/ 1111 applicator. 

AI tnlrancn 10 a lumigatld liN must III plaCarded. WIll" possoblt. 
placards should III placid in adVIAt. 01 "" Iumigalion in order 10 ktep 
Unaulhorizld Pllsons awa,. 

00 not _a plaCard unl~"" Irealld COIMIOIIiI, is .alld _n 100.3 
ppm orllsS. To dtlllmint wlltthtr .alion is tompItt •• 11th lumigallCl s~. 
or 'IIIIIC!t ..... st III tnOCIiIOrld and Shown 10 conlaln 0.3 ppm or less hydrogen 
pI\oSpIIidI ~ on Ilol iIII space around and. whIR INSlbII. In Ihi mass a/ 
comrnodoI,. 
Tran"" oIlou:ompIIttly ... __ ily 10 ..... sill is permisSibll. 
'-.lhI_ storlQlmust III placarded ~ ~conlli"_'lhan 0.3 ppm 
hyd .... )IbOspIIidI. 

_kill who hancIIt l-.pIttely Mlllid COll_, ..... 51 be ifllcrmtd and 
approprillt _H muSlllllaken Ii .•.. venillation or IISI*alor, prOltc· 
lion) 10 preoenl toqIOSUfU Irom pCIIdiAg "" PpGSUII IimoIS lor hydrogen 
pIIospIIidI. 

Ills 1 __ IhallIlI PII50R rlSpOllSilllllor r--.lht placards be 
III'IIIIIar wilh Ihi physical. chomicalllld IOoltOlogitai properlits of hydrogen 
pI\IIspIIidI. Tilly should alsO III knowlldillblt ill how 10 tak. ~s rNd0n9S . 
.. posur. limits. S,mpIoms and lirsl aid liNIment lor hydrogen phOSphide 
polSonUog . 
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I. DMdIvoliOft IIId !!!!poll! " .,... GIl EX·. 

.. 
• • .. 

II) DISPOSAL OF UNRfACTED OR PARTIALLY REACTED DEliA- GAS EX·B 
URlUCIId or PlllIIIiy rNCIId DeiII"' GIl u·B can crNlI I dispOSiI 
1IIlild UIfOO9l0Vll·uposure OI_klll 10 hycIroglft phosp/licll gas or 
D, sporIIarIIaUs igniIiorI aI conIIntd gas. 
The 1OI1OwinO III _,lvllian IIId diSJlolll inS1rucliarls w1llcft arl Ie' 
CIIIIICI ., UW UniItd StileS aI _icl. Cansu/I pertinlnl QOVWMIIIII 
rlQUlalions DlIOfI Clisposin! OIlhis prOClucI oulSlclllhe U.S.A. 

121 DISPOSAL OF DETIA" GA!. EX·a FOLLOWING A FUMIGATION 
11)~aI 

11 ~ 1>qIOItd. UW DIp IIINirIIrII aIItr I hreIgaIiM .... con· 
..., gtlJlIII wllill. SJIIIII. nan·1IIllldOUS w_and wit_n on/J 
a smaII_ aI unrut11d 11urIIinum p/Iosp/IicII. The 1ont=1 
period IIOI'IIIiIy USlclIor in Ir¥lSi! SIIip haIcIlurnigl1ion is u sui· 
licilnllo IdIqUi\IIJ rlucilvallihe lurrigIrIl. ~. rHid dusl 
trom incomptetllJ IIIjIOSICI DIgs will requirl special carl. Conlinl· 
menl aI PIIIiall, SpIIII Digs. as ill a ctostd contairlll ma, rnun in a 
lirl hazard. SmaII_nts aI hJCIrllQlll phosphiCIImay be QiWrI 011 
Irom lhe URlUCIId alurnillllm phosp/IicII. IIId c:onlilllllllt1l o/Ihi gas 
ma, rHuII in a III .... UNLESS IT CAN BE DETERMIt.:ED WITH CER· 
TAINTY THAT THE BAGS ARE SPENT. THEY MUST BE DEACTIVATED 
A; DESCRIBED BELOW PRIDR TO DISPOSAL. 

ID) Duelivalion 01 DllII- Gas EX·B 
II; Glnlril 

The OIIIlhads DIIOw ma, DI uSld lor daacllvati"ll uSlld or unuSlld 
Del ... Gas EX·B regar,""s o/Ihe "'Inllo v.hich Ihi alufrnnum 
phosphiCII haS btln cons_ in Ihi p,ocIuclion 0/ h,dlogen 
phosplliCII. 

12) 01, !leaclivalion 
COiIeCI DIgs and pliCI I""'" Inlo a venl~allCI hOlding conliiftlf 
such as Ihi specll., equipped ckum ~IuSlraled DIIOw or a will 
cage us..; IOf Oilier h,drogen phosphide lumiganls or OIher 
s,m"-' .. itI. SIOII Ihi DIgs in one 0/ Ihe51 ClevielS unlillhe 
DI~ 'lint. UnuSld 01 pa~1I11J spent DIgs can be spread OUI 
on ~. ound in a seeure open Ifea awa, Irom occupied 
~uikl".~s 10 be delellvald b, almospheric mooslure. tare should 
A laken so IhallheJ III no: carritd awa, D, lhe wind. Prio< 10 
lina! disposal. Digs ma, be spread OUI in a slAgle llye< on lhe 
Qlound lAd COVIIId wUh sevlral inCheS ~ sand unlil lhe, are 
suenl. Bags lhal have nO! _ IxposecIlOI Ihi _"I IlIIIIs 
,oecllieCl,n lhe exposull guiCII on page 4 should nO! DI covered 
w.!h Sind. DIy daacllvalion Is Ihi reeonunended procedurl IOf 
unused or Pllliatly spenl DIgs. Ignilion ma, occur II lilflll 
numDlrs 0/ IncompIeltlJ rUC11CI DIgs which 1'1 piIId 1:lgtl1Ier 
all C_led by Wquid waler. This can occur in open slorllll con· 
lainers. TllerllOfl. such Slorage should DI oul 01 dOors In a 
rellliVII, isOlated 1111 prOiecled Irom rain. 

I:') Wei Duelivation • MelhOd One 
FIN an IjIpropriaIIllzld c:onlal.., with wlllf I ... IrIchls Iron, 
Ihllop. Su_1II Digs IOf 36 1Ioun. A IIIIiaIII'Id _ks WIll 10 
kllP DIgs suDIIIIrgld. Do not _ conialnlr. Will' _aprllil 
mpilalory .,,-Ilon. ThIS mull be olGrIe outrloarS or in Ir~ 01 
an acIIquatl tan IMI llhauSis IrnmtdoaIIIJ oulsiCII. Thl wat .. 
may DI ClispoStd 01 In a SIWII' pog InIO a sewalll Ir_ 
planl or by pouring M OUI on lhe graurocI. 

14) Wit Deacllvllion • M.thOd Two 
F~I an approprial. Sizld OIIIlat _ '" lull wtlh wat ... For 
uch IiItr 01 wallf add I6mI 01 lOw sudsing IIIIlflllnt or surlac· 
1aIII. Use no IIss lhan I NIIr 01 wller/dillfgent sOIulion lor 16 
Detll"' DIgs. 0peII1ICII DIg lAd clump Ihi corn .... InlO Ihi con· 
Iii"" ISlhe watlf IS Slwrld. Wur approprlatl ,esp;.atory prOlec· 
1I0Il. DO NOT COVER THE CONTAINER AT ANY TIME. This muSI 
DI doni OUI_I or In Ironl olin ICIIqualllan lhat •• hauSiS 1m. 
mlCliallIJ ouISIcII. 

Ic) 0!sp0sI! ProclCIurn 

... 
.. 
• . .. 

In open IIIIS. smaII_nl. luP 10 7.0 kg.' oIlhe SpIIII DIgs may 
DI clispoStd 01 on 1110 by burial 01 Ihi bigs or by opening lhe DIp 
Ind sprllCling lhe dusl _ Ihi land .""ace away Irom intoabil'!CI 
buildings. 

.. 
• 
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~ IllQlCUV IbO III 
,~PHlICidI i 

Cllllclld MId diSjIOSId 01 at a sa .. loII, lind 
ncInIra\of '" 0I1rIr 1IIPf- SiltS '" by otlrlr 
~II. stale and local oUlhorl\rti IIfClClCklrll appr_ IIy 

00 no! CIiIpost 01 dusl In IMI. 

DiSpoH GI Ihi water ldu .. milrlull (slurry) IWlih 01 WII ..... 1 
ICt$S watll) In a 5alMlilY IandlrU 0/ otlrlr 

by loCal iUlhOI~rts. WhIrl beIllMssd"'. 
aut on IhI (lfound. II ~ IS IrtkI 36 ..... 15 II 

lIfelirninlry 1:':1119 aut 01 I 
suitable ...... Sillljlllf_ 
lIN: skllry mq III poured 
mq III poured into a _ INoding 10 a sew. IrNln ..... p\anI 

"- conI\rII, p.tI1iaIIy 
IUtII " cIIMCI *_ Of (3) DISPOSAl. DRUM 

SjrtIII baQI Of slurr, In _ <on_. 
pIUIic baQI. 

In IiIu oIlrnrnediale dlspoul ~ mq be marl praclicallO tollltlf""lId '" 
\111m inlO a specially de~ dlum os ~. UIIIuclld baQs MId p\aC1 

:ustrilld. 

.' 

~ 

.,~-

•• 
Itot. IhI tOnI shaped, venled 
nO"',lhI 10.2.5 eln drameler 
Iock~ Clevie •. The purpose 01 
tollltllOll poinl I", ~s. When 

101 as "etl as IhI •• panded nrtlal lalse 
holes In IhI bOIlO/n 11101 5IoOwn) and IhI 
IhI drum is 10 prOVIde a tellir 01. ~nown 

lull '" at regular ""erv.ls IhI reacted 
~s CifI be Iransporled direcl tv 10 an lIIPfoved doSposat SIll. 

The drum shoulCl be toaled in a n open, secured area marked as IhI col· 
EX·B. W. rltO/lMnend IhI drum also be 
GAS. KEEP AWAY."lIlhe ~IU", IS used 

leclion center lor Oet.... Gas 
rrwked . 'ilANGER, POISONOUS 
only \of r_1Id ~s "POlS 
(4) DISPOSAl Of AHS 

Oispow GI tailS In a saRiw 
~ prOtldllrtS. 

OHOUS GAS" can be deleled. 

, landfill '" by other .pproved slall '" 

EXIIOSUtI GUide\iIIr. 
ThiS gbII \isls IhI minimUm condil ions necessary IIfIflf 10 rltsposal 01 1111$ 

mil, IhI prodUCI musl be ae":lrvaled as 
lIfocedurtS art rlCommeoded ev.n whln 

lu/lllgalll. "lhtSt 'Olldilions III 1101 
CIIscriDtCI abO ... In IKI, IhI abOY. 
minimum condilionS all me\. 

PllilSI 11011 IhallhlSlIXpGSI'" I 
aCIIqUaIIlnsecl ~Iy wi! . lu 

""" III SIIIIrtIimIS 1101 sullic:ient 10 oblarn 
miQa\ing ShIP holds, -. voyages Me 

de$i<ed inSICI mortaI~y. usualy """ I/IOUQh 10 1If0Yi I IhI 

TEMPERATURE' TO 
WIIleH FUMIGANT 

IS EXPOSED -
BIlow 4'1: 
SOC • 9'C 

IO'C • ISOC 
160C • 250C 
AbOve 250C 

EXPOSURE 
PERIOD 

00 !jfII f ..... 11 
14 days 
9 dayS 
5 days 
3 days 

'F", lhis table 10 be "lid llItiP Gas EX·a mu51 also lit IXposed 10 a 
_ humrrIities _II days UPOSUft musl minimum 01 50'10 lIuIIIiIIiIy. AI 

be added. 
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I • INTRODUCTION 

A. HISTORY 
The ni.tory of Detia (R) pe.ticide. i. long. dating back to 
the mid-1930'.. In 1970 Detia(R) GAS EX-B wa. introduced 
into the United State.. Detia(R) Tablet. and Detia(R) 
Pellet. "~:e ~ntroduced in 1977. The manufacturer. Detia 
Freyberg GMBH. We.t Germany wa. the early pioneer in the 
development of hydrogen pho.phide a. a fumigant ga •. 

B. PRODUCT DESCRIPTION 

c. 

The Detia(R) GAS EX-B concept is one that permits the 
packaging of 57. aluminum pho.phide preparation into small. 
porou. bag. which become an integral part of the concept. 
Therefore the bags should never be torn open during fumigation 
Once the bags are removed from the hermetically sealed contain~~. 
they will begin slowly releasing hydrogen phosphide in the 
following way: 

AlP + 3 H20 A1(OH)3 + PH3 

Warm. humid air accelerates the reaction while cool. dry air 
has the opposite effect. For ex~mple. when relative 
humidity and temperature to wh~ch the bag. are exposed are 
high. decompo.ition of Oetia(R) may be complete in 3 day •. 
However. at moderate temper5tures and low humidities 
decomposition may require 7 days or mora. This reaction 
.tarts slowly. gradually accelerate. and then tapers off 
again as the aluminum phosphide is spent. 

Spent Oetia(R) is a gray-white powder composed almost 
entirely of aluminum hydroxide and other approved inert 
ingredients. If properly exposed. the spent Oetia(R) will 
nortnally contain only a small amount of unreacted alu"inum 
phosphide and ~y be disposed of without hazard. It lS not 
considered a hazardous waste. However. the partially spent 
residue from incompletely exposed Detia(R) requires special 
care. Precautions and instructions for further deactivation 
and disposal wi 11 be given later in this manual. 0:0 

•••••• 
PRODUCT PACKAGING 
The bag. in combination with the preparation. pe.~its 
controlled release of hydrogen phosphide. The tough. 
permeable bag used is an integral part of the total 
concept. The hags contain 

34 grams .. ; .................. ~~ Aluminum Phosphide 
43. Inert Ingredient. 

They relea.e over 11 grame of hydrogen pho.phide when 
to moist air 

• • •••• 
the 0 

• • •••••• • 
••• • , • • 

• 
0 00 
0 0 0 

•••• 
• • 

e~~t~"d 

Bag. are packed either 6, 10 or 1~ to a container. Oetia(R) 

0 0 • 
0 0 

• ••••• 
0 0 

•• 
• •••• • • • •••• 

• 
•••••• • • •• 
• ••••• 

0 • .. .. 
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GAS EX-B is also packed as a lo"g fabric strip (bag blanket) 
which is equivalent to 100 bags and as a short belt (b~g 
belt) which is equiva -nt to 4 bags. There are 3 or 9 belts 
per container. The va~.ety of package sizes and types 
provide for' convenience of application in different size. 
and types of storages. Other package sizes may also be 
available. 

The bag is especially well suited to fumigation of small 
spaces and small bulk storage such as rail cars. It may 
also be added directly to bulk raw agricultural colllllOdities 
and other indicated commodities as bins are filled. In this 
instance the bags mu&t be removed when the colllllOdity is 
pulled from the bi~. 

The "bag belt" (4 bags per belt) is specially designed to be 
probed into approved bulk commodities. 

The "bag blanket" (equivalent to 100 bags per blanket) is 
well suited to large scale fumigations such as ship holds. 
large flat storage bins. and large space fumigations. The 
"bag blanket' is very quickly applied and retrieved after 
the fumigation. 

The hermetically sealed containers are easily opened with a 
common strip key or can opener. 

The shelf life of Detia(R) Gas EX-B is almost unlimited as 
long as the packaging remains sealed and intact. 

D. WHAT IS HYDROGEN PHOSPHIDE? 

E. 

Hydrogen phosphide. more commonly referred to as phosphine, 
is a colorless gas which is toxic to insects, humans, and 
other forms of animal life. It is very mobile with a high 
vapor pressure. Thus. the penetrating capability of hydrogen 
phosphide is great. The combination of high molecular 
activity, vapor pressure and toxicity to insects at low 
dosages accounts for its wide acceptance as a fumigant. • 

." o 

SAFET'l RECOMMENDATIONS ,,.. 
1. Carefully rO!l;&d the labeling and fol1.:1w instructions ,,,' 

explicitly. ' 
2. Never work alone when applying fumigant from within ~R~. 

storage structure. • 

•••••• o • • 
o • 

•••••• o • ,. 
• •••• • • ••••• 

3. 
4. 

•• • Never allow uninstructed persons to handle Detia(R). ',: ' 
Approved respiratory protection must be available , •• :": 
for the fumigation of structures from within. .,. •• 

S. It is often desirable to open fumigant containers in· .,en a(~::: 
or near a fan that exhausts outside immediately. Ne~~f:ppen 
in a flammable atmosphere. ' 

6. Do not allow Detia(R) to contact liquid water or to 
pile up. 

7. Dispose of spent bags in a proper manner consistent with 
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the label instructions. 
B. Post "DANGER" signs on fumigat.ed areas. 
9. Not.ify appropriate company employees and provide relevant. 

safety information t.o local officials an~ually for use in t.he 
event. of an em.rgency. 

10. Hydrogen phosphide fumigant.s are not. to be used for vacuum 
fumigations. 

11. Exposure to hydroqen phosphide must. not. exceed t.he B 
hour TWA of 0.3 ppm during applicat.ion or a maximum 
concentration of 0.3 ppm aft.er application is complet.ed. 
This includes reent.ry int.o a st.ruct.ure. 

12. Fumigated finished foods and feeds must be aerated 
4B hours prior to offering t.o the end consumer. 

13. Transfer of a t.reat.ed commodity to anot.her sit.e without 
complet.e aeration (down to 0.3 ppm maximum) is 
permissible provided the new site is placarded. 

14. Aerate contaminated clothing in well ventilated area 
prior to washing. 

15. Keep containers sealed and int.act unt.il ready to begin 
applying fumigant. 

15. Use all bags from opened containers. 
I? OSHA recommends that the exposure screening or 

employees be conducted to detect impaired pulmonary 
function. OSHA recommends that any employeeft developing 
the above condit.ion be referred for medical ,Ittention. 

II. PRECAUTIONARY STATEMENTS 

A. HAZARDS TO IruMANS AND DOMESTIC ANlMA:'S 
Keep Out of Reach of Children 
DANGER-POISON 

Aluminum phosphide in Detia(R) GAS EX-B can be fatal if 
swallowed. Do not get in eyes. in nose. on skin or on 
clothing. Do not. eat. drink or smoke while han~ling 
aluminum phosphide fumigants. When the cont.ainer is opene~ 
Detia(R) GAS EX-B will begin t.o release hydrogen phosphid.:· 
(phosphine) which is an extremely t.oxic gas. Cont.act. witb ..•• 
water. acids and some other liquids will accelerat~ t.his •• :. 
react.ion. If a garlic odor is det.ected. refer t.o ~3ction en 
"Industrial Hygiene Monit.oring" on page for ftppropri~t.,;. 
molaitoring procedures. Pure hydrogen phosphide gas is • 
odorless; the odor is due to a contaminant. Since an odbY. : 
may not be detect.ed under cert.ain circumst.ances. t.he absence 
of a garlic odcr does not. mean that hydrogen phosphide g,.:. 
i. absent. Observe proper application. aeration. reentry.: •• ' 
and disposal procedure. specified elsewhere in t.he labeling. 
to prevent. overexposure. : ••••• 

FREQUENT EXPOSURE TO CONCENTRATIONS ABOVE PERMISSIBLE LEVELS 
OVER A PERIOD OF DAYS OR WEEKS MAY CAUSE POISONING. 

•••••• • •• • • 
• ••••• • • •• 
• •••• • • ••••• 

• 
•••••• • • .. 
•••••• • • .. ,. 
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B. STATEMENT OF PRACTICAL TR:::ATMENT 

C. 

Symptom. of overexposure to hydro~.n phosphide are headaChe. 
dizziness. nausea. difficult breathing. vomitin~ and 
diarrhea. In all case. of overexposure get medicGl 
attention immediately. Take victim to a doctor or emergency 
treatment facility. 

1. If gas or dust from DetiaCR) GAS EX-B is inhaled: Get 
exposed person to freBh air. Keep warm and make sure 
person can breathe freely. If breathin~ has stopped. 
give artificial respiration by mouth-to-mouth or other 
means of resuscltation. Do not give anything by mouth 
to an unconscious person. 

2. If aas or dust from DetiaCR) GAS EX-B is swallowed: 
Drink or administer one or two glasses of water and induce 
vomiting by touching back of throat with finger. or if 
available. administer syrup of ipecac. Do not give 
anything by mouth if victim is unconscious or not alert. 

3. If the dust from DetiaCR) GAS EX-B gets on skin or 
clothing: Brush or shake material off clothes and shoes in 
well ve~tilated area. Allow clothes to aerat~ in a ventilated 
area prior to laundering. Do not leave contaminated 
clothing in occupied and/or confined area such as 
automobiles, vans, motel rooms, homes, etc. Wash 
contaminated skin thorou~hly with soap and water. 

4. If dust from Detia(R) GAS EX-B gets in eyes: Flush with 
plenty of water. Get medical attention. 

NOTE TO PHYSICIAN 
Aluminum phosphide in Detia(R) GAS EX-B reacts 
with moisture from the air. water. acids and many other 
liquids to release hydrogen phosphide (phosphine) gas. Mild 
exposure by inhalation causes malaise (indefinite feeling of 
sickness). ringing of ears. fatigue. nausea and pressure in 
chest which are relieved by removal to fresh air. Moder~\e 
poisoning causes weakness, vomiting. epigastric pain (pa\Q. 
just above the stomach), chest pain. diarrhea and dysPQ~ 
(difficulty in breathing). Symptoms of severe poisoning ~ay 
occur within a few hours or up to severa) days. resultin~.in 
pulmonary edema (fluid in lungs) and may , ~d to dizzii. ••• : 
cyanosis (blue or purple skin color). unconsciousness ml~ : 
death. •• 

• ••••• • •• • • 

• 
In sufJicient quantity hydro~en phosphide affects the 'iv' •• •••• kidneys. lungs. nervous system. and circulatory system.. • 
Inhalation can cause lung edema (fluid in lun~s) and : ..... 
hyp.remia (excess of blood in a body part). small 
perivascular brain hemorrhag •• and brain edema (fluid in 
brain). Ingestion c~n cau •• lung and brain symptoms. but 

•••••• • • •• 
••••• • • ••••• 

• 
• ••••• • • •• 
• ••••• • • 
•• • I 
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damage to the viscera (body cavity organs) is more common. 
Hydrogen phosphide poisoning may result in (1) pulmonary 
edema. (2) liver elevated serum GOT. LDH and alkaline 
phosphatase. reduced prothrombin. hemorrhage and jaundice 
(yellow skin color) and (3) kidney h.maturia (blood in 
urin.) and anuria (abnormal or lack of urination). 
Pathology is characteristic of hypoxia (oxygen deficiency in 
body tissue). Frequent exposure over a period of days or 
weeks may cause poisoning. Treatment is symptomotic. 

The following measures are suggested for use by the 
physician in accordance with his own judgment: 

1. In its milder to moderate forms (SymptoMS of 
poisoning may take up to 24 hours to make their 
appearanr.e). the following is suggested: 

a. Complete rest 1-2 days during which the patient must 
be kept quiet and warm. 

b, If the patient suffers from vomiting or increased 
blood sugar. appropriate solutions should be 
administered. Treatment with oxygen is recommended 
as is t~e administration of cardiac and circulatory 
stimulants. 

2. In cases of severe po::soning (intensive care unit 
reconmended) : 

a. Where pulmonary edema is observed. steroid therapy 
should be considered and close medical supervision 
is recommended. Blood transfusions may be 
neceHsary. 

b. In case of manifest pulmonary edeme. venesection 
should be performed under vein pressure control. 
Heart glycosides (I.V.) can be used in case of 
hemocon~~ntration. Venesection may result in shock. 
In the case of progressive edema of the lungs. .:. 
immediately intubate and remove edema fluid and ' ••• 
administer oxygen over-pressure I'espiration. as ~1l 
~s any measures required for shock tr.atment. In. 
case of kidney failure. extracorporeal hemodial~i,o 
is necessary. There is no specific antidote kno~ •• 
for this poisoning. • '0 ; 

•• 

• ••••• • •• • • 
•••••• • • •• 
• •••• • • ••••• 

• 
• ••••• 

c. If the powder from Detia(R) GAS EX-B is ingested, Induce •••• 
. vomiting. Flush the stomoch with a diluted potasJlIt- •• : .. : 
permanganate solution or a solution of magnesium.peroxia. " 
until flushing liquid ceases to smell of carbid.:· .... 
Thereafter. apply carbomedicinalie. 

D. PHYSICAL AND CHEMICAL HAZARDS 
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Aluminum phosphide in Detia(R) GAS EX-B will release 
hydrogen phosphide gas if exposed to moisture from the air 
or if it comes into contact with water. acids or many other 
liquids. Piling of bags may cause a temperature increase 
and confine the release of gas so that ignition could 
occur. 

It is often desirable to open containers of Detia(R) GAS 
EX-B in open air or near a fan which exhausts outside 
immediately. Never open in a flammable atmosphere because 
on rare occasions it may flash. When opening. point the 
container away from the face and body. These precautions 
will also reduce the applicator's exposure to hydrogen 
phosphide gas. 

Pure hydrogen phosphide gas is practically insoluble in 
water and oils and is stable at normal f~igation 
temperatures. However. it may react with certain metals and 
cause corrosion. especially at higher temperatures and 
relative humidities. Metals such as copper. brass and other 
copper alloys. and precious metals such as gold and silver 
are susceptible to corrosion by hydrogen phosphide. Thus. 
small electric motors. smoke detectors. brass sprinkler 
heads. batteries and battery chargers. fork lifts. 
temperature monitoring systems. switching gears. 
communication devices. computers. calculators and other 
electronic or electrical equipment should be protected or 
removed before fumigation. In ~.lost cases all electronic 
equipment must be removed. Hydrogen phosphide gas will also 
react with certain metallic salts and therefore. sensitive 
items such as photographic film. some inorganic pigments. 
etc .. should not be exposed. 

III. DIR~CTIONS FOR USE 

GENERAL 
1. It is a violation of federal law to use this product ~ a 

manner inconsistent with its labeling. Detia(R) GAS ~.B i~·O·: 

2. 

Restricted Use Pesticide due to the acute inhalation.~xici~1. • 
of hydrogen phosphide (phosphine. PH3) gas. For retaiol sal1t:tc: 
and use only by certified applicators for those use~.~~yere~.~y 
the applicator',. ertification or persons trained in a·ccordMQ,. 
with this prod' -~nual working under the direct s~~~tision, 
and in the phys .. .1 presence of the certified applicatc5,.. • •• ". 
Physical presence means on site or on the premises.· • 

• •• •• • •••• Detia(R) is a highly hazardous material and may be 4se4 
only by individuals trained in its proper use. Bef~~" 
using. read and follow the label precautions and 
directions on the label and i~ labeling. 

• •• • . . 
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Additional copies of this manual are available from: 

Research Products Company 
P. O. Box 1460 

Salina. Kansas 67402-1460 
913-825-2181 

3. At least two trained persons must be present when 
Detia(R) GAS EX-B is applied from within the space being 
treated or during reentry into a fumigated or partially 
aerated site. Only one trained person is required when 
the fumigant is applied from outside the area to be 
treated. 

4. Prior to applying this product. you must inspect the storage 
structure to determine if it can be made sufficiently gas 
tight. Decide how personal exposure monitoring should be 
conducted. Notify appropriate company employees and provide 
relevant safety information to local officials annually for use 
in the event of an emergency. Apply this fumigant in an 
effective and safe manner including emergency procedures. etc. 

5. Ship holds. barges. co.1tainers on ships. railroad cars 
and containers shipped piggyback by rail may be 
fumigated intransit. However. fumigated trucks. vans. 
trailers and similar transport vehicles cannot be moved 
over public roads or highways until they are aerated. 

6. The powder in Detia(R) GAS EX-B bags must not 
come into contact with a~y processed food with the 
EXCEPTION that it can be ~dded directly to processed 
brewers rice. malt. and corn grits used in the 
manufacture of beer. 

7. Protect copper. silver. gold and their alloys from 
corrosive exposure to hydrogen phosphide. 

8. Do not fumigate conmodities with this product when 
commodity temperature is below 40 degrees F (5 degrees 
C) . • ••• • 

EFFICACY •••• 
Complete control of listed insect pests is frequently not •• ~. 
achieved. Factors contributing to less than 100% control -. 
are gas leakage. poor gas distribution. unfavorable exposur •••• :. 

· .. , .. 
• •• • • 

conditions. etc. In addition. some insects are less • 
susceptible to hydrogen phosphide than others. To maximize "'. : 
control. extreme care must be observed in sealing. higher :. 
dosages must be used. exposure periods must be lengthened. " 
proper appl ication procedures must be followed. ar,d .: .• ' 
temperature and humidity must be favorable. • • 

, • , , t • 

• 

• ••••• • • • • 
• •••• • • • •••• 

• 
• ••••• • • .. 
• •••• t • • 
" t' 

C. USE PATTERN 
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1 . INSECT PESTS 
Oet,a GAS EX-B is registered with the U. S. Environmental 
Protection Agency as an aid in the control of the 
following insects: 

almond moth 
angoumois grain moth 
bean weevil 
cadelle 
cereal leaf beetle 
cigarette beetle 
confused flour beetle 
dermestid beetles 
dried fruit beetle 
dried fruit moth 
European grain moth 
flat grain beetle 
fruit fly 
granary weevil 
greater wax moth 
hairy fungus beetle 
Hessian fly 

khapra beetle 
Indian meal moth 
lesser grain borer 
maize weevil 
Mediterranean flour moth 
pink bollworm 
raisin moth 
red flour beetle 
rice weevil 
rusty grain beetle 
saw-toothed grain beetle 
spider beetl es 
tobacco moth 
yellow meal worm 
Africanized bee 
honey bee infested 

with tracheal mite 

0 
000 

0 

•••• , .• tI. 
o. 

0 0 .. , ... 
0 

.0' 0 
0 0 

00 

0 

. . 

•• I •• " 
I • I 
0 0 

I' •••• 

• 0 

• I 

••••• I • ••••• 
0 ..... , 

I • .. 
t ••••• 

• • •• II 
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2 . COMMODrtIES 

Detia(R) GAS EX-B is registered by EPA for the 
fumigation of the following commodities. 

a. Raw Agricultural 
almonds 
barley 
Brazil nuts 
cashews 
cocoa beans 
coffee beans 
corn 
cottonseed 
dates 
filberts 
flower seed 
grass seed 
millet 
oats 
peanuts 
pecans 

COlllDOdi ties 
pistachio nuts 
popcor-n 
rice 
rye 
safflower seed 
sesame seed 
seed & pod vegetables 
sorghum 
soybeans 
sunflower seeds 
triticale 
vegetable seed 
walnuts 
wheat 

b. Processed Foods 

The listed processed foods may be fumigated with 
Detia(R). Under no condition shall any processed 
food or bagged commodity come in contact with the 
residual dust from Detia(R) GAS EX-B except that 
Detia(R) may ba added directly to processed brewers 
rice. malt and corn grits for use in the manufacture 
of beer. 

Processed candy and sugar 
Cereal flours and bakery mixes 
Cereal foods (including cookies. crackers. macaroni. 

noodles. pasta. pretzels. snack foods and 
spaghetti) 

Pr~cessed cereal grains (including milled fractioAL 
• and packaged cereals) 

Cheese and cheese by-products 
... .. 
• 

Chocolate and chocolate products (assorted 
chocolate. chocolate liquor. cocoa. cocoa powden. 
dark chocolate coating and milk chocolate) ~ ••••• 

Processed cof fee •.• • • • Corn gr i ts •• 
Cured. dried and processed meat products and dried' 

fish : •••• 
Dates •••• 

• • Dried eggs and egg yolk solids : ..... 
Dried milk. dried powdered milk. nondairy creamers. 

and nonfat dried milk 
Dried or dehydrated fruits (apples. dates. figs. 

•••••• • • • • • 
•••••• • • •• 
• •••• 

• • • ••••• 
• . .... , 

• • • • 
• ••• I I 

• .. · . 
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peaches. peArs. prunes. raIsIns and sultanas) 
Dried and dehydrated vegetables (beans. carrots. 

lentils. peas. potato flour. potato products 
and spinach) 

Figs 
MAlt 
Peanuts 
Processed herbs. spices. seasQnings and condiments 
Processed nuts (almonds. apricot kernels. Brazil 

nuts. cashews. filberts. pecans. pistcchio nuts and 
walnuts) 

Processed oate (including oatmeal) 
Rice (brewers rice grits. enriched and polished. 

wild rice) 
Soybean flour and milled fractions 
Processed tea 
Yeast (including primary yeast) 

c. Animal Feed and Feed Ingre~ients 

d. Nonfood Products 

Animal hide 
Clothing 
Processed or unprocessed cotton. wool and 

other natural fibers or cloth 
Feathers 
Furs 
Human hair. rubberized hair. vulcani:ed hair. mohair 
Leather products 
Tobacco 
Wood. cut trees. wood chips and wood and bamboo 

products 
Paper and paper products 
Dried plants and flowers 
Seeds (grass seed. ornamental herbaceous plant seed 

and vegetable seed) 
Straw or hay 
Tires (for mosquito control) • ••• • 

." .. 
DOSAGE GUIDE ••.• 
Since hydrollen phosphide is a mobile gas and will penetrate 
to all parts of the storage structure. dosage must be b~,~. 
upon the total volume of the space being fumigated and not 
on the amount of bulk cOIIIIlodi ty it contains. For examplV •• ~ 
the same amount of Detia(R) is required to treat a 30.000 .• 
bushel silo whether it is full or not. The following dosa9:e 
ranges are allowed for bulk and space fumigations. :.:.:' 

• • •••••• --------------------------------------------------------r----
DOSAGE RANGE: 2 to 13 bags per 1000 cu. ft. 

• ••••• 
• • 0 
• 0 

•••••• 
• 0 .0 

• •••• 
• • 0 

••••• 
• 

• ••••• • • .. 
•••• I I • • 
". I' 
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RES'l'RICTED USE PESTICIDE 
DUE TO ACUTE INHALATION TOXICITY OF HIGHLY 

TOXIC HYDROGEN PHOSPHIDE (PHOSPHINE. PH3) GAS • 

For r.tail .al. to and u •• only by certifi.d applicator. for tho •• u ••• 
coy.r .. d by the applicator'. c.rtification cr" per.on. train.d in 
accordanc. with this product manual working und.r the dir.ct 
.up.rvi.ion and in the phy.ical pre.enc. of the c.rtifi.d applic~tor. 
Phy.ical pr ••• nc. m.an. on .it. or on the pr.mi.... R.ad and follow 
the lab.l and the R ••• arch Product. Company product manual which 
contain. compl.te in.truction. for the .afe us. of this p •• ticide. 

APPLICATION PROCEDURES 

FOR 

D.Ua(R) 

GAS EX-B 

HYDROGEN PHOSPHIDE FUMIGANT 
FOR 

USE AGAINST LISTED INSECTS 
WHICH INFEST LISTEII R~"W AGRICULTURAL 

COIMODITIES. ANIMAL FEEDS. PROCESSEO FOODS. 
NONFOOD PRODU( '3 AND STORED TOBACCO 

\ 

~ ," 

• ••• • •••••• 
R ••• arch Product. Company 

Diy. of McShar ••• Inc. 
P. O. Box 1460 

Salina. Kan.a. 67402-1460 

EPA Establi.~nt No. 33982WGOI 
EPA R.gi.tration No. 2S48-S9 

' ... 
.. ., ... 
• • .... -
•• • • •• 

• 
• •• • • • •••• 
• • •••••• • 

• • • • • 
• ••••• • • • • 
••••• • • ••••• 

• 
• ••••• • • .. 
•••••• • • 

" . . , 
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NOTE: The maximum dosage allowed for datee. nuts and dried 
fruit. i. 4 bag. p.r 1000 cubic feet. 

Th ••• do.ag ••• hould not be .xceeded. 
realize that shortened exposure period 
for with an increased dosage. 

It is important to 
cannot be compensated 

The wide dosage ranges listed above are designed to 
acconmodate tt.e variety of fumigation situations that might 
occur. The major factor in selecting dosage is the 
capability of the structure to hold hydrogen plaosphide 
during the exposure period and thus obtain and sustain 
lethal concentrations throughout. It is more difficult to 
obtain penetrac.ion of gas throughout the structure in bulk 
stored commodities. An example of this is the treatment of 
grain stored in flat storage in which fumigant is probed or 
surface applied. 

Although it is permissible to choose from the full range of 
dosages listed above. the following dosage ranges are 
recommended for the various types of fumigations. 

-----------------------------------------------------------------
RECOMMENDED DOSAGES FOR SEVERAL TYPES OF FUMIGATIONS 

TYPE OF FUMIGATION DOSAGE RANGE (BAGS/IOaa CU. FT. ) 

1. SPACE (INCLUDING PACK-
AGED COMMODITIES) 
A. MILLS. WAREHOUSES, 2 - 6 

ETC. 

B. BAGGED COMMODITIES 3 - 6 

C. DRIED FRUITS. NUTS 2 - 4 
AND DATES • ••• 

0 

D. STORED TOBACCO 2 - 4 
-jl •• 

•••• 
• 2. BULK STORED COMMODIT~ES • • 

A. VERTICAL STORAGE 3 - 5 •••••• • 
•• • 

B. TANKS 4 - • • 
6 • 

• 
C. FLAT STORAGE. 5 - 13 • .. 

• • • 
(LOOSE CONSTRUCTION) •••• 

• • 
• • t , •• • D. FARM BINS 6 - 13 

E. RAIL CARS 3 - 6 

•••••• • • • • • 
• ••••• • • • • 
• •••• • • • ••••• 

• . ... ,. 
• • .. 

• ••• I , 

• 
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F. BUNKERS. TARPED 
GROUND STORAGE 

G. BARGES 

H. SHIP HOLDS 

3 - 6 

3 - 7 

3 - 6 
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-----------------------------------------------------------------

E. 

F. 

The upper dosages listed are recommended in structures that are 
of loose construction and in bulk stored commodities. 

SEALING 
There are many factors affecting a fumigation but most are 
minor compared to sealing. Proper sealing is necess~ry to 
insure effective control of insects and to protect man and 
other forms of life in adjoining enclosed areas from 
hydrogen phosphide during the fumigation. P-:-oper sealing 
must include the closure of all openings except tiny holes 
or narrow cracks that are very difficult to seal. Maximum 
results. however. can be achieved if even these are sealed. 
Polyethylene sheeting and masking or duct tape are adequate 
sealing materials. Contact Research Products Company for 
additional information. 

EXPOSURE GUIDELINES 
The following table may be used as a guide in determining 
the minimum length of the exposure period at the indicated 
temperature •. 

TEMPERATURE TO WHICH 
FUMIGANT AND/OR INSECTS 

ARE EXPOSED 

Below 40 F 
40 F - 49 F 
SO F - 59 F 
60 F - 77 F 
Above 77 F 

EXPOSURE 
PERIOD 

Do Not Fumigate • 14 days(336 hrs.) ':0 
9 days( 216 nrs.) .... 
S days(120 hrs.) .• :. 
3 days(72 hrs.) • 

• 0 
, ...... 

• ••••• o •• 
o • 

•••••• o • 
•• 

• •••• The length of the fumigation must be great enough so as ~o • 0 • 

provide for adequate control of the insect pests which .0.,: 
infest the commodity being treated. It is necessary to •• 
lengthen the fumigation at lower temperatures since insects 
are more difficult to kill under these conditions. In t~~A:o 
regard. the temperature to which the insects are exposed.is. 
the critical factor. : ..... 

There is little to be gained by extending the exposure 
period if the structure to be fumigated has not been 

••••• 
• 

• ••••• o • 
•• 

•••••• o • . . " 
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carefully sealed. Careful sealing is required to ensure 
that adequate gas levels are retained. Proper application 
procedures must be followed to provide satisfactory 
rlistribution of hydrogen phosphide gas particularly in the 
fumigation of bulk commodity contained in large storages. 

When Detia(R) GAS EX-B is not uniformly added to a bulk commodity 
mass (i.e. surface application or shallow probing) exposure times 
must be substantially lengthened to allow penetration of gas 
throughout the commociity. As a "rule of thumb" a minim'.:Jn of 1 day 
should be added to the exposure time listed above for each 10 feet 
the gas must penetrate downward, It is preferable to adc 2 days 
for each 10 feet. Some structures can only be treated when 
completely tarped. 

In addi,ion. the fumigation period should be long enough that 
the production of hydrogen phosphide has essentially ceased. 
This will minimize hazards ir. the disposal of spent aluminum 
phosphide products remaining. Temperature and humidity to 
which Detia(R) GAS EX-B is exposed are important to this 
determination since both lower temperatures and/or dry air 
retard gas release. 

Consequently. exposure periods recommended in the table are 
minimum pericds and may not be adequate to control all stored 
product pests under all conditions This is particularly 
true at lower temperatures (Lelow ) degrees F). Nor will 
they always provide for the cessation of the production of 
hydrogen phosphide when pellets or tablets are exposed to 
inadequate moisture levels. 

If the temperature to which the insects are exposed is warmer than 
the temperature to which the bags ar~ exposed (i.e. may occur in a 
winter space fumigation) it may be possible to obtain an effective 
insect kill before the bags are totally spent. In tllis event it is 
permissible to conclude a space fumigation as soon as an effective 
kill has been achie,,'!d llowever the bags must be deactivated prior 
to disposal. See deactivation instructions on page of this 
manual. .: • 

• • ••••• 
Whenever possible. exposure periods should exceed minimum~··· 
periods listed above. Remember. the key to effective ••• : 
results lies with correct dosage. long exposure periods. • 
proper application procedures and well sealed enclosures:····· 

G. APPLICATION PROCEDURES 
1. GENERAL STATEMENT 

•• • • •• 
• 

• •• •• • 
The following instructions are intended to provide •••• 
general guidelines for typical fumigations. TIlese :. 
instructions are not intended to cover evel'y type of' 
situation nor are they meant to be restrictive. Other' 
procedures may be used if they are safe. effective and 

• 

• • • • , 
•••••• • • 

" ••••• • , 
••••• 

• 
• ••••• • , 

•• 
• ••••• , • .. .. 
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consistent with the properties of aluminum phosphide 
products. 

APPLICATION PROCEDURES FOR DIRECT ADDITION OF Detia(R) 
GAS EX-B BAGS TO BULK COMMODITIES 

a. COmmodities: Listed raw agricultural commodities. 
seeds. wood chips. animal feed and feed ingredients; 
and processed brewers rice. malt and corn grits used 
in the manufacture of beer. 

b. Storage Structures: Bins. tanks. silos. granaries. flat 
storage. bunkers. bulk rail cars. etc. 

c. Procedures For Vertical Sto~age: (concrete upright bins 
and other silo type bins that can ~~ quickly transferred) 

(1) Bags may be added to the commodity as the hin is 
filled. but must be removed as the hin is 
emptied. Detia(R) Pellets and Tablets are most 
suited to this application since they can be 
autolDatically added to the commodity and are not 
removed after the fumigation. 

(2) For best results all cracks and openings with the 
exception of fill openings should be closed or sealed 
pri<.)r t,) fumigating the bin. To this end. vents near 
the bi'l top connecting adjacent bins should be se4led 
prior to the fumigation. If the bin is entered to seal 
these openings after the fumigant has been added. 
proper respiratory protection must be worn. 

(3) 

(4) 

Determine mi~imum exposure time based on commodity 
temperature and moisture. At commodity moistures of 
below 11.5%. ~~posure periods should he extended to 
obtain complete reaction of the fumigant. 

Calculate the number of bags needed and the rate 
at whirh 'hey must be added based upon the rate:' 
at which the b .. l will be filled. • ••••• .0 •• 

• ....... 
(5) Detia(R) bags are applied by hand on the • 

headhouse/gallery belt or into the fill .:lpeni:rur,~. 
Add fumigant in as continuous a manner as • 
possible to the commodity stream. • ". : 

• > 

(6) Keep an accurate count of bags added since the • 
• •• bags m'1st be removed when the hin is emptied .'.: •• ' 

Bags can be removed by transfer of the commod~ty. 
through a screen or sca I pera tor. : .••.• 

• 

(7) Seal the bin deck openings after the application is 
complete. 

• • • • • 
• ••••• • • •• 
• •••• • • ••••• 

• 
•••••• • • .. ... , ,. 

• • . . 
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(8) Bins requiring mort. than 24 hours to fill should 
not be fumigated by direct addition as the bin 
is filled. 

(9) Post "DANGER" placards on all entrances and on the 
discharge gate. 

(10) Bins needn't be aerated until they are transferred. 
Workers .oust not be over exposed during this tnmsfer. 

d. Procedures For Flat Storage: (rectangular shaped bins. 
tanks. farm style bins and other horizontal bins) 

(1) Check the storage for tightness. 

(2) To the extent practical seal any vents. cracks or 
sources of leaks. 

(3) Determine dosage and expOS'.lre time. The dosage wi 11 
depend in large part on a combination of the tightness 
of the seal. the application procedure and the grain 
depth. The poorer the seal and the farther the gas 
must penetrate to reach throughout the bin the higher 
the required dosage will be. For good results add the 
length of time required for the gas to penetrate 
throughout the bin to the exposure time given on page 
of this manual. To thfl extent pc·ssible. lengthen the 
exposure period. As a "rule of t1:umb" a minimum of 1 
~~y should be added to the exposure ti;:>e for each 10 
feet the gas must penetrate downward. It is preferable 
to add 2 days for each 10 feet. 

Exposure periods listed on page of this 
manual should also be lengthened at conmodit.y 
moistures below 11.5% to obtain complete reaction 
of the fumigant. 

(4) Determine application procedure to be used. • • •• • 

(5) 

This can include shallow probing. uniform 
addition as the bin is filled. or surface 
application. 

..... , .. ". 
• 

• • 

•••••• • • • • • 
• ••••• • • •• 

Bins requiring more than 24 hours to fill sh~Ul~ not·~e. 
fumigated by addi tion as the bin is filled s+r'~e: large:· 
quantities of gaseous fumigant may escape befor. th~ ••••• 
bin is finally sealed. • •••• 

• •• •• • 
Surface application can be used if the bin can·· , . 
be made sufficiently gas tight to contain thCl'"'' 
fumigant long enough for it to penetrate 
throughout. In this instance it is advisable to 
place 1/4 of the dosage in the floor level 

•••••• . , 
•• •• 
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aeration ducts. Thi8 fumigant must not contact 
liquid phase water. 

Surface application can be accomplished using 
individual bags or the 15 feet long "bag 
blanket" (equivalent to 100 bags per blanket). 
It is easier to retrieve the individual bags 
after the fumigation if they are placed on a 
Rtrip of Kraft paper. Better retention in the 
commodity mass may be attained by placing the 
bag blankets in a shallow trench and covering 
them with commodity. Bag blankets are quickly 
a~plied and easily retrieved. so they are ideal 
for large bulk storages. If necessary the bag 
blanket may be subdivided. but do not save a 
left over segment for a future fumigation. 

(6) Shallow probing can be accomplished using the 
"bag belt" (4 bags per belt). A "locator" cord 
should also be attached to the bag belt for easy 
identification and removl \ of each belt. The 
belts should be spaced a~ evenly as posl>ible 
over the entire surface of the commodity. 

(7) Arrange enough applicators and other workers to 
complete the job quickly enough to avoid excessive 
exposure to hydrogen phosphide gas. The production of 
gas during application can be significantly retarded by 
conducting fumigations when temperatures in the bin are 
lowest and other work practices. It is often advisable 
to wear approved respiratory protection during 
application of fumigant under hot and humid conditions. 
particularly when considerable time must be spent 
inside the structures b~ing treated. Monitoring with a 
suitable detection devi~e is required to assure that 
the 0.3 ppm 8 hour TWA is not exceeded. See 
"Industrial Hygiene Monitoring" section on page of 
this manuGI. 

• ••• 
(8) It is often GdvisGble as an 

to cover the commodity with 
additional sealina·meGs~p." 

~ '.. .. .. plastic tarps. ..:. • . 
• (9) SeGl GIl remaining exits. • ..... ". 

•••••• • • • • 
• 

(10) Post "DANGER" placGrds on and lock GIl entrallVts:. 
• •••• • • • ••••• 

• 
(11 ) 

(12) 

The bin needn't be 
required. Consult 
in labeling. 

Remove and dispose 
during emptying if 
otherwise. 

... 
• ••••• 

GerGted unless reentry is •••• 
safety procedures 1 isted ~~~hepe .... 

•••• •• , , 
•••• I • , 

of bGgs prior to emptying bin or 
the bGgs cannot be retrieved 

•• •• 
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e. Procedures for Bunkers and Other Outdoor Tarped 
Conmodities: 

(1) See steps "3". "4". "5". and "6" in section "d" above. 

(2) When tarps are being spread over ground storage 
they should be glued. clamped or otherwise sealed 
together. Sand or water snakes can be used for a 
ground sea I . 

(3) Surface or shallow probing may be done through slits in 
the tarp or the tarp can be spread over the commodity 
after application. Seal slits after application. 

(4) This is an outdoor application so safety 
monitoring and respiratory equipment are not 
required. 

(5) Post "DANGER" placards. 

(6) When possible remove bags prior to moving the 
conmodity. 

f. Procedures for Farm Storage: 

(1) General 
Since on farm storage is almost always flat storage. 
refer to "Procedures for Flat Storage" on page of 
this manual. The instructions which follow provide 
additional guidance. 

(2) Sealing 
Leakage is the single most important cause of 
failure in the treatment of farm bins. Since 
these bins are usually small by comparison they 
have a higher leakage area in proportion to 
their capacity. Most wooden granaries are so 
porous that they cannot be successfully.: • • fumigated unless they are completely covered. • ••••• 
w~th plastic sheeting or simi lar tarp. Stee),,::· 
bins are also usually of very loose constructi~n 
and therefore require much attention to seal~n~. 
All vents and aeration ducts must be tightlY;" •• 
sealed usin~ 4 mil polyethylene sheeting or ~\s: 
equivalent. TIle plastic must be sealed directly 
to the metal with tape or other adhesive. It 1s 
not sufficient to "cinch up" the plastic as ~ith 
a belt. The surface of the grain should be •••• , , 
covered with plastic sheeting after Detia(R); 0)\45/ 
been applied. Tarping of the grain surface will 
greatly reduce leakage. Other s~aling 
techniques are reconmended. i.e. closure of all 

• 

• • • • • 
•••••• • • •• 
• •••• • • • •••• 

• 
•••••• • • •• .... , . 

• , .. .. 
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large cracks with c~ulking. foam insulation or 
other sealant. Sealing these cracks will 
greatly reduce the rec,uired dosage. Two mil or 
thicker piastic can be used for tal-ping the 
grain surface. however. the plastic used on the 
outaide of the bin should be at least 4 mils. 
Whe~ an entire structure is tarped the plastic 
must be at least 6 mils thic~ to prevent 
excessive tearing during the fumigation. 

(3) Dosage 
Unless all the large cracks are sealed as described 
above the dosage recommended should be 8-16 bags per 
1000 bu. (6-13 bags per 1000 cu. ft.) capacity of the 
space under the plastic tarp. 

(4) Additional Application Instructions 

(5) 

Probing bag belts into the grain mass is the 
recommended method of application. Probe 
insertions should be scattered evenly over the 
surface. Place no more than 1/4 of the total 
dose in floor level aeration ducts. Be sure the 
inside of the aeration duct is dry befol-e adding 
the bags Addition of Detia(R) to water in an 
aeration cuct can cause a fire. Seal the 
aeration fan a. iescribed above. 

Additional Precautions 
Do not fumigate bins that will be entered by humans or 
animals prior to aeration. Do not fumigate areas which 
house equipment containing copper or other metals which 
will be corroded by hydrogen phosphide. This includes 
electrical and electronic equipment. 

Place "DANGER" placards on entrances to the bin and 
near the ladder. See sect ion on "PLAC1.RDING OF 
FUMIGATED AREAS" on page of this manual. 

If monitoring equipment is not available. an ad,roved 
canister respirator must be worn for indoor :.. : •• :': 
application. If an approved respirator js nnt:. • 
available. application must be done from outside of YI~': 
site to be fumigated. Also refer to all other. •• ....... . .... 
precautions tTiven in this manual. •• • • ., ..... 

•• • 
• • • 

(6) Post Aeration Treatment •• • ..... 
It is good practice to spray the grain surface 'with a~ •• • 
approved insecticide protectant to retard re'~'.tat.,~.: 
and to fog the space above the grain to kill .ex~stiny ., 
adult flying insects. ; ... 

3. APPLICATION PROCEDURES FOR SPACE FUMIGATIONS 



( 

( 

rage ::1 

a. Procedures for Mills. Warehouses. Food Pl-ocef:sinq Plo!lnts. 
Chambers. Truck3. Tr·ailers. Containers {a ... d oth(H' 3tllt.i,: 
Sealable Enclosures 

(1) Determine the dosage of bags to be llpp 1 i~d b.!lsf:.i up.:· ... 
the following parameters for space fumigati.:.n: 

The volume of the structure 
The dir dnd/or commodily temperatllre 
The genel"/ll tightness of lhe structure lo be 
fumigated. 

( 2) Determine exposure perio.i baSed on the .. E:;lJOdUI'C! GUl de" 
on page of this manual. 

(3) Sea 1 a 11 openings except for the do.:>r b·~ ina used to 
enler and leave. Pay particu;.!lr attantio~ tv 0penin~5 
to connecting 01' adjacanl stl·uctures. 

(4) Place bags on flool' in systelOt •. i,~ man ... al·. It i.3 
not necesso!lry to dislributa th~ bags evenly eval' 
the enlire fl.:.or. Do not t'jSS bags int.:, iIHicc,~ssibl·~ 
areas. The 1,.:.g LlanJ;ets (equivuLn:.t to 100 b.:.gs 
per 15 foot long blanket) Cll'" be easily loll~d 
out on the f I 001' o ... d reb'i €:ved. n.€: b",g lJl ur.het 
is well suited to large fumigations. If r.eceS5al·y 
the Lag bl{a ... ket may Le subdivided. but do ... .:.t 
save a left over' segment fOI- 0 future fwnig.!lti.:.n. 
Check to see that they have not piled up and 
that they are spread out evenly lo minimi:e 
contact between the individual bags. 

(5) Detia(R) GAS EX-B bags sholl not be pldced In or 
atlached to commc.di ty packoges c,:,r.laining 
processed food. If placement of LllgS or. the 
floor is not convenient they may be llttached to 
a wall or other support. They may ala.;, La 
applied by taping the bags on cOl'dbvard with 
spacing between bags. Tape acrvss lhe bag eno.~. 
only. Specially designed discs or boards al'a • 
available for this purpose from Research : •.• 
Products Company. If the DetialR) Fumi-B .. :'llrd"~r 
Detia(R) Fumi-Disc is used. taping is n.:.t • 0 

necessary. :eol ••• . '. . 

• ••••• • •• • • 
•••••• o • 

'0 
• •••• .0' 
••••• 

(6) • • 0 

When fumigating multiple story buildings. each 00 •••••• 

floor is considered a separ~te enclosul'e. Appt ical i.:.t~.· 
should begin with lhe top floor and end with! t;.1'1~ gl· . .,w-A. 
f 1 o~r . •••• • ••••• 

(7) Se~; all remaining exits. 

(8) Placard and lock all entrances. 
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(9) Aerllte the structure upon completion of the exposure 
period. Stllndllrd aeration time Ilnd practices should be 
develope" using a low level detection device. 

(10) 

Practice:' wi 11 vary widely at different sites but will 
usua 11 y l. nc 1 ude open i ng wi ndows, doors, and ven tft Ilnd 
activatin~ any 'w'untilation equipment. Reentry of an 
unaerated structur~ must be done in pairs wearing 
appropriate respirLtory equipment. 

Dispose 
on page 
dust. 

of remaining bags. SEE "STORAGE AND DISPOSAL" 
of this manual. Avoid breathing the 

b. Procedures for Space Fymigations Under Taros: 

(1) General 
Follow the pertinent instructions given immediately 
Ilbove in pllrt "Il". 

( Use of pillstic sheeting or tllrpllulins to provide Il 
fumiglltion enclosure is one of the ellsiest and lellst 
expensive mellns for providing relatively glls tight 
enclosures which Ilre very well suited for fumiglltion. 
Plastic tllrps Ilre penetrllted only very slowly by 
hydrogen phosphide gllS, Ilnd tight coverings Ilre relldily 
formed from the sheets. The volume of these enclosures 
mlly vllry widely. 

(2) Selliing 
An enclosure suitllble for fumiglltion mlly be formed by 
covering packllged cOlllllodities with plastic sheeting. 
The sheets mlly be tllped, glued, or clllmped together to 
provide Il sufficient width of mllterilll to ensure that 
adequllte sealing is obtained. If the flooring upon 
which the commodity rests is of wood or other porous 
mllterilll, it should be repositioned onto pillstic 
sheeting prior to covering for fumiglltion. The pillstic 
covering of the pile mlly be sellied to the floo":'Using 
tllpe, glue, sand or wllter snllkes, by shoveling.AQil ~y:': 
sllnd onto the ends of the plastic covering or .• !Iv oth~r ' 
suitable procedures. The plastic covering shou~d be,e:,.; 
reinforced by tllpe or other mellns Ilround IlnY"llO*p ••• :: 
corners or edges in the stllck so IlS to reduce' the I"i.~.,' 
of tellring. Thinner sheeting. Ilbout 2 mils. ·i~ : • 
suitllble for most indoor tllrp fumiglltions. How;~er •• ~": 
mil pillstic or thicker is more suitllble for o,ut,,-<>or .. 
Ilppliclltions where wind or other mechllniclll s't.tAlses":": 
are I ike I y to be encountered. " ,. 

(3) Additionlll Appliclltion Instructions 
Bags mlly be applied under the edge of the tarp or 
through slits. The bags should be protected from 
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condensation or other source of water. The slit.s in 
the covering should be carefully taped to prevent loss 
of gas once the dose has been applied. Bags should not 
be piled or overlapped. Care should be taken to 
prevent the plastic tarp from covering the bags in such 
a way as to prevent contact with moist air or to 
confine the gas. Refer to other sections for dosage 
and exposure times. 

(4) Additional Precautions 
See appropriate precautions if the fumigation is 
conducted inuoors as opposed to outdoors. Indoor 
fumigation precautions are handled as any other 
situation where the application is made from outside 
the area being fumigated. Workers may occupy adjacent 
indoor areas but they must be protected from 
overexposure to hydrogen phosphide by adequate sealing. 
ventilation or as a last resort. respiratory 
equipment. 

( Do not walk on stacks during tIle fumigation. 

( 

Place "DANGER" placards at conspicuous p'Jints on the 
enc 1 OSU1'e . 

Follow precautions listed elsewhere in labeling. 

(5) Aeration 
Precautions must be taken to assure that. exposure 
to hydrogen phosphide in excess of allowed limits 
does not occur both during the fumigation and 
aeration. 

4. APPLICATION PROCEDURES FOR RAIL CARS. CONTAINERS. TRUCKS 
AND OTHER SIMILAR VEHICLES 

a. General 
• .. . 
• 

t ••• 

This section addresses fumigation of transport •• :. 
vehicles whether fumigated static or intransit. • 
Rai 1 cars and containers shipped piggyback by raj t.:. 
may be fumigated intransit. but it is not legal Lo 
move trucks. trailers. etc .• over public roads ot,·. : 
highways until they are aerated. See section "III.J" 
on page of this manual for recommendations ~n :. 
placarding. commodity aeration and training of '.:.' 
persons authorized to remove placarding. • ' . 

Notify the consignee if the commodity is to be 
shipped under fumigation. If the consignee is 
unfamiliar with proper handling of fumigated 

•••••• • 

rail cars. it is recommended that they be provided 
with the necessary information. 

• 

• ••••• • •• • • 
• ••••• • • .. 
• •••• • • ••••• 

• 
•••••• • • .. 
•••••• • • •• •• 
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Rail cars. containers. trucks. and other transport 
vehicles loaded with bulk commodities to which 
Detia(R) bags may be added are treated in 
essentially the same way as any other storage 
facility. Detia(R) may be added as the vehicle is 
being filled. the dose may be scattered over th~ 
s~rface after loading has been completed or the bags 
may be probed below the surface. Surface 
application is not recommended for intransit 
fumigation. Carefully seal any vents. cracks or 
other leaks particularly if the fumigation is to be 
carried out intransit. 

Detia(R) GAS EX-B bags shall not be placed in or 
attached to commodity packages containing processed 
food. If placement of bags on the floor is not 
convenient or if the vehicle is being fumigated 
intransit. they may be attached to a wall or other 
support. They may also be applied by taping the 
bags on cardboard with spacing between bags. Tape 
across the bag ends only. Specially designed discs 
or boards are available for this purpose frorn 
Research Products Cornpany. If the Detia(R) 
Fumi-Board or Detia(R) Fumi-Disc is used. taping the 
bags is not necessary. 

Instructions that follow suggest specific procedures 
for treatment of rail cars and containers when direct 
addition to the commodity is not used. 

b. Procedures for Bulk Rail Cars -- Round Hatr.~ 

(1) Close and secure all hatch covers except those 
being utilized for the fumigation. 

• 
(2) Seal all other openings. 

vents. 
Pay particular atte~t~on to 

•••••• 
• I • • ••• . ., 

•••• • •• 41'. 
(3) Clean the flange lip of hatch (or hatches) beiftg •••• 

utilized. If the commodity extends into the~,t.W-.oat.~. 
the hatch. force it away to the extent possible. ..: •• ' 

•• • • • 
(4) Open containers and insert bags into the pocke~s of":": 

a Detia(R) Fumi-Disc. • ..' •• 
• • •••••• • ••• •• 

(5) Place the loaded Fumi-Disc into position. ba'T sade up." 
~." ... • 

(6) Secure the Fumi-Disc into place with masking tap". 

'7) Lower the cover into place and secure. Insert a 
"DANGER" placard into a clear plastic bag and tape it· 
securely to the hatch cover. 
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(8) Insert. "DANGER" placards int.o clear plast.ic bags and 
secure ~it.h masking t.ape near t.he ladder on each side 
of t.he car, 

c. Procedures for Bulk Rail CarR -- Slot Hatch 

(1) Fold the edges of a Fumi-Board to form a tray. TIle 
Fumi-Board is designed to "hang" in the hatch opening. 

(2) Open containers and insert bags into pockets of 
Det.ia(R) Fumi-Board. 

(3) Place the loaded Fumi-Board into position. bag 
side up. 

(4) Secure into place with masking tape. 

• ... 
• 

• I •• 

• •••• 
• 

• • 

· ...... · . ' • 
• ••• • • . , 

• '..,. • ••• I 

(5) Lower the hatch covers and seal the edges with tape ... : •• ' 
••• • • • • .. 

• ••••• • •• 
, . 

(6) Insert. a "DANGEQ" placard into a clear plasth:~Jilag 
and t.ape it set-urel y to the hatch cover, • 

••••• • 
(7) Insert. "DANGER" placards into clear plast.ic bags 

and secure with masking tape near the ladder on 
each side of the car. 

d. Procedure, for Boxcars 

(1) Close and secure one of the doors from the 
inside. Seal all openi~gs and joints. If 

• •• 
• ••••• • • ., .. 
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po •• ibl~ caulk joint. and drape entire doorway 
with polyethylene film. securing the edges lo 
the inner wall. floor and ceiling with masking 
tape. 

(2) Inspect the roof. floor and walls for holes 
and/or cracks. Seal all openings wilh eilher 
mllsking tape or caulking compound. 

(3) If possible. drape remaining doorway with 
polyethylene film before door is closed. Secure 
edges to d001- jams and floor. Close door and 
secure. If doorway is draped with polyethylene 
it may not be necessary to seal the door fl'om 
the outside. If doorway is not draped. seal all 
cracks. openings and joints with masking tape 
and/or caulking compound fl-om the outside. 

(4) Open containers and insert bags into pockets of 
Detia(R) Fumi-Disc or Fumi-Board. 

• .. . 
. , .. 
• • ••• 

""" • • • • • 
• ••••• o o • 

• 0 • It'., •• 
o 

• 0 0 
'. 0 

•• 
o 

o 
•••••• o 

• 

.. 
••••• o • 
••••• 

o 

• ••••• o 0 
00 

• ••••• o 0 
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(5) Place the loaded Fumi-Disc or Fumi-Board onto 
the load, bag side up. Secure it into place 
with tape: 

(6) Or, nail it to the wall: 

, I •• 

• 
• • I • 

• ••• , I 

• • • · ' .. ~ .. 
• 
••• • 

• • 
••••• • • ••••• 

• • • •• 
. , .. 

(7) Post "DANGER" placards by inserting into •• ~ •• ' 
clear plastic bags and taping them to each doo~, 

I ••••• 

• 
e. Procedures for Containers 

Procedures for containers are essentially th~ same 
as boxcars except their doors tend to be more gas 
tight and they often have only a real door which 
must be sealed after application is completed. 

• 
• ••••• • • •• 
• ••••• • • 
" II 
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5. APPLICATION PROCEDURES FOR INTRANSIT FUMIG\TION OF SHIP 
HOLDS 

a. General Information: 

(1) Shipboard tumigation is also regulated by the U.S. 
Coast Guard Regulations 46 CFR 147A. 

(2) This product is toxic to fish. Keep out of lakes. 
strealD8 and other aquatic environments. Do not 
contaminate water by cleaning equipment or dispcsal of 
wastes. 

b. Pre-Voyage FumigQtion Procedures and Precautions: 

(1) Refer to and comply with the regulatic.ns and 

(2) 

(3) 

procedures found in U.S. Coast Guard RegulatiQn. 46 CFR 
14711.. 

Prior to fumigating a vessel for intransit cargo 
fumigation. the master of the vessel or his 
representative. and the fumigator must determine 
whether the vessel is suitably designed dnd configul'ed 
so as' to allow for safe occupancy by the ship's Cl'ew 
throughout the duration of the fWlligat ion/voyage. 

If it is d~termined that the design and configuration 
of the vessel does not allow for safe occupancy Ly the 
ship's crew throughout the duration of the 
fumigation/voyage. then the vessel will not be 
fumigated unless all crew members are removed from the 
vessel. The crew members will not be allowed to 
re-occupy the vessel until the vessel has been properly 
aerated and a determination has been made by the master 
of the vessel and the fumigator that the vesse~ is ;safe 
for occupancy. 

I I I '. I 
, I • • I I I 

TIle person responsible for the fumigation mu.ai. ' . 
•••• I • 

notify the master of the vessel :lr his representative',,' 
of the requirements relating to personal pr~.~~ion •••• , 
equipment*. low range detection equipment antl that •• : .. ' 
person qualified in the use of this equipmen~'m~st • 
accompany the vessel with cargo under fumigati9n. ..:.': 
Emergency procedures. cargo ventilation. perJo~)c. ., 
monitoring and inspections. and first aid me~~es ~~t: 
be discussed wi th and understood by the mast.r ~f tIUI" 
vessel or his representative. ~ ••••• 

(4) Seal all openings to the cargo hold or tank using 
suitable. water pl"oof. gas tight materials. Lock 
and/or otherwise secure all openings. manways. etc. 
used to enter the hold. Post appropriate "DANGER" 
placards on same. 
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(~) On tankers the over-space pressure relief system of 
each tank must be sealed by (1) the closing of 
appropriate valves and (2) sealing the openings into 
the over-spaco with gas tight materials. 

(6) Contact appropriate authorities. 

(7) If the fumigation is not completed and the vessel 
aerated before thA manned vessel leaves port. the 
person in charge of the vessel shall insure that at 
least two units of personal protection equipment and 
one gas or vapor detection device and a person 
qualified in their operation be on board the vessel 
during the voyage. 

(8) During the fumigation or until a manned vessel 
leaves port or the cargo is aerated. the person in 
charge of the fumigation shall insure that a qualified 
person using gas or vapor detection equipment test 
spaces adjacent to the fumigated cargo al"ea and all 
regularly occupied spaces for fumigant leakage. 

If leakage of the fumigant is detected. the person in 
charge of the fumigation shall take action to correct 
the leakage or shall infol1m the master of the veseel or 
his representative of the leakage so that corrective 
action can be taken. 

(9) Review with the master. or his representative. the 
voyage precautions and procedures. 

·Personal protection equipment meane; a respirator or 
gas mask fitted with a canister designed for phosphine 
gas which is approved by NIOSH/MSHA. A gae; maFk and 
canister is approved for use up to 15 ppm. Abc;.ve 15,. 
ppm or at unknown concentrations a SCBA or its··· 
equivalent must be used. .. .. 

• 
• •• I • I 

• • • • 
c. procedures for Bulk Dry Cargo Vessele; and Tankers •• :. • •••• • ••••• 

(1) •••• • Calculate dosage on the basis of cal'go hold vol"v.tlle. 
Dosage is always calculated for total hold volume 
irrespective of the commodity tonnage in the .hc.lod.· 

•• • • •••• 
Detia(R) GAS EX-B ...... 2-6 bags per 1000 cubt~.Atet 

• 

• 
•••••• • • •• 
•••••• • • • ••• 

(2) Procedure for Detia(R) GAS EX-B (Bag Blanket) 

(a) After a hold has been filled or completed. dig 

at 
a shallow trench approximately 15 feet long and 2 . 
feet wide for each blanket being used. Maintain 
least a two foot separation between trenches and 
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stay in from side walls at least 10 feet. 

(b) Open b~g blanket containers one at a time; 
remove the bl~nket; um-oll it until fully 
extended ~nd position into the trench. Cover 
~ith the commodity. 

(3) Procedure for Detia(R) GAS EX-= (individual bags) 
After a hold has been filled or cOlllpleted. open 
containers and distribute bags uniformly onto 
conmodity surface with spacing between each. Do nut 
place bags within 10 feet of side walls. Step un 
each bag after placement. 

(4) Procedure for Cetia(R) GAS EX-D (Dag Belt) 
After a hold has been filled or completed. vpen 
cont~iners and begin inserting (probing) bag belts 
into the cOll~lIodity mass with sp,,-ciny L~tween. Do 
not probe within 10 feet vf sidewallD. Attach a 
"locator" cord to each lelt before insertion. 
leaving the loose end or. the commodity sUl-fa~·e. 

(5) Observe closing of hatch covers clusely. Stop the 
closing if the cover snags a bag blanket. individu~l 
bag. or bag belt. R~position the blanket. bag or 
belt and resume closing. 

d. Voyage Precautions and Procedures: 

(1) At regular intervals monitor spaces adjacent to 
areas containing fumigated cargo and all regularly 
occupied areas for fumigant leakage using appropl-iate 
gas detection equipment. 

Special attention should be given to living qudrters. 
kitchens, storerooms. mess ha 11 s. kee 1 ducts .. 4~Y :":' : 
rooms. the bridge, engine room and any vther,AQclosttd . 
spaces occupied or frequented Ly crew members !iurinsr·.": , , 
voyage. . •• :. • ••.. 

• • ••••• 
(2) If hydrogen phosphide is detected. evacuate the :;pace • 

or area, locate and seal off the source of the 11!ak •••••• 
wearing appropriate respiratory protection equi~me,nt .•••• 
Ventilate the area before allowing occupants. too • • •••••• •••• • return. .• • ••• 

••• ••• • 
(3) Do not enter fumigated holds or tanks. 

(4) Do not open. ventilate or aerate the fumigated 
holds during the voyage. 

e. Precautions and Procedures During Discharge: 
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If necessary to enter holds prior to disch~rge. test spaces 
directly above cargo surface for fumigant concentratic;.lI. 
using appropriate gas detection and personal pI'otection 
equipment. Do not allow enh-y to fumigated al'edS without 
"ersonal protection equipment. unless fumig.ant 
co~centration. are at safe levels. as indicated by a 
suitable detector. 

f. Personal Protective Equipment and Monitoring: 

(1) Fully loaded holds on dry bulk carriers are 
considered an outdoor fumigation. 

(2) Tanker holds which must be entered to fumigate and 
partially loaded holds on dry bulk carriers are 
fumigated from within the area being treated. 

(3) See sections "I" and "M" on pages 
for requirements. 

of this manual 

(4) If hydrogen phosphide is detected a mlnlfllum of two 
qualified persons on ship should wear the gas mask and 
canist.er described above while ael'ating the al"l;,a and 
locating and sealing the leak. 

6. APPLICATION PROCEDURES FOR INTRANSIT FUMIGATION OF CONTAINERS 
ON SHIPS 

7. 

a. When fumigating bulk commodities to which direct 
addition of this fumigant is not allowed or packaged 
commodities. refer to section "3.a" on page of 
this manual. 

b. Intransit fumigation of containers on sJdps is 
regulated by Coast Guard. Regulation 46 CFR 147A an~ the 
applicator or shipper must obtain and comply with'v.S. 
Coast Guard Spech I permit No. 52-75. Contact t!.le. .Coasl:.' :' : 
Guard or Research Products Company for additione.lo!. • . •••••• information. • •••• - . •••••• 

c. Comply with general precautions given in labelin~. ).. . • •••• • • • •••• 
• • • 

APPLICATION PROCEDURES FOR FUMIGATION OF BARGES • 
•• • ••••• • • .. 

a. 
~ ... . 

G I • ~. • ...... onlro r. ••• •• 

Since barge fumigation is a type of flat storage. fWfiigatlon 
as well os having similarities in common with a ."!lip. refer 
to the sections "Procedures for Flat Storage" on page 
and "APPLICATION PROCEDURES FOR INTRANSIT FUMIGATION OF 
SHIP'S HOLDS" on page 
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Barge fumigation is regulated by the U. S. Coast Gu~rd 
Regulations 46 CFR 147A as modified by U. S. Co~st Guard 
Special Permit 2-75. The shipper or fumigator must posses 
this permit prior to fumigating. To obtain this permit 
contact 

b. Seal ing 

U.S. Coast Guard 
Hazardous Materials B~anch 
Washington. D. C . 20~·~3-0001. 

Special care must be taken in determining whether a banJe 
is suitable for fumig~tion. Ex.::essive leakage may or:cur 
through poorly sealed hold covers. 

I I •• 

• • ••• . .. , ,. 
• • • 

• • . , .. 
• .. '" . 

• • •• 
• 

• •• o. • 
•••• 

• • ....... 
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• 

.. 
• •••• • • ••••• 
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H. PROTECTIVE CLOnUNG 
It is not necessary to wear gloves or other protective 
clothing. However. wear dry gloves made of cotton 01' othel' 
material if contact with the dust is likely. Wash hands 
after use. 

I. REEPIRATORY PROTECTION 
1. WHEN RESPIRATORY PROTECTION MUST BE WORN 

2. 

3. 

NIOSH/MSHA approved respiratory protection must be worn 
during exposure to concentrations in excess of permitted 
limits or when concentrations are unknown. 

PERMISSIBLE GAS CONCENTRATION RANGES FOR RESPIRATORY 
PROTECTION DEVICES 

A NIOSH/MSHA approved. full face gas mask-hydrogen 
phosphide canister combination may be used Cit levels up 
to 15 ppm or to escape from levels up tv 1500 ppm. 
Above this level or in situations where the hydrogen 
phosphide concentration is unknown. a NIOSH/MSHA 
approved. self-contained breathing apparatus (SCBA) vr 
its equivalent must be used. TIle NIOSH/OSHA Pocket 
Guide. 8-85. DHEW/NIOSH 78-210. lists these and other 
types of approved respirators and the concentration 
limits at which they may be used. 

REQUIREMENTS fOR AVAILABILITY OF RESPIRATORY PROTECTION 

Respiratory protection must be available at the site of 
application in case it is needed when applying Detia(R) 
from within the structure being fumigated. An approved 
full face gas mask. phosphine canister cOmWination or 
self-contained breathing apparatus (SCBA) or its 
equivalent must be available at the site of applicatioQ. 
If SCBA or its equivalent is not available at the ':' 
application site. it must be available locally. for .... 

• example. at a fire station or rescue squad. • ••• 

Respiratory protection need not be available for 
application from outside the area to be fumigated 
as hand feeding the bags into the grain stream 
as it goes into a bin. if exposures above the 
permitted exposure limit will not be encountered. 

• 
• ....... 

such •• • 
• • 
'0 

o 

• •• •• • ...... 
Respiratory protection need not be available for out~~Rt. 
ap~:i~ations. • 

• 

•••••• • •• • • 
• ••••• • • .. 
• •••• • • ••••• 
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If monitoring equipment is not available on a farm anu 
appl ication cannot be done from outside the F.:h-ucture. 
an approved canister respirator must be worn during 
application from within the enclosed indoor area_ 

J. PLACARDING OF FUMIGATED AREAS 
The applicator must placard or post all entrances to the 
fumigated area with signs bearing: 

1_ The signal word "DANGER/PELIGRO" and the SKULL and 
CROSSBONES symbol in red_ 

2. The statement. "Area and/or commodity under fumigation. 
DO NOT ENTER/NO ENTRE". 

3. The statement "This sign may only be removed after the 
commodity is completely aerated (contains 0.3 ppm or 
less phosphine gas). If incompletely aerated cc.mmcdity 
is transferred to a n~w site. the new site must also be 
placarded and workers must not be exposed to m ... l-e than 
0.3 ppm phosphine." 

4. The date and time fumigation begins and is completed. 
5. Name of fumigant used. 
6. Name. address. telephone number of the applicator. 

All entrances to a fumigated area must be placardeu. Where 
possible. placards should be placeu in advance of the 
fumigation in order to keep unauthorized persons away. For 
railroad hopper cars. placarding must be placed securely on 
both sides of the car near the ladders and next to the top 
hatch into which the fumigant is introduced. 

Do not remove a placard until the treated commodity is aerated 
down to 0.3 ppm or less. To determine whether aeration is 
complete. each fumigated site or vehicle must be monitored 
and shown to contain 0.3 ppm or less hydrogen phosphide gas 
in the air space around and. when feasible. in the mass of, 
the commodity. ':' 

t ••• 

Transfer of incompletely aerated commodity to a new site'~~ 
permissible. however. the new storage must be placarded if'it 
contains more than 0.3 ppm hydrogen phosphide.",:. 

• 
Workers who handle incompletely aerated commodity must be", : •• informed and appropriate measures must be taken (i.e.. 0 

ventilation or respiratory protection) to prevent exposur.e~. • 
from exceeding the exposure I imi ts for hydrogen phosphid.3 .. :.,· 

, . 
It is recOlllDended that the person responsible for removiftsr" 
the placards b. familiar with the physical. chemical and 
toxicological properties of hydrogen phosphide. They should 
also be knowledgeable in how to take aas readings. exposure 
limits. symptoms and first aid treatment for hydrogen 
phosphide poisoning. 

•••••• . " o , 

•••••• 
• 0 00 

• •••• • • • •••• 
• 
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K. GAS DETECTION EQUIPMENT 
There are several reliable devices marketed. One type 
is the hand pump when used in conjunction with the 
appropriate detector tube. They are portable. simple 
devices and do not require intensive training 01- elaborate 
supporting equipment to operate. Furthermore. they are 
inexpensively adaptable to remote monitoring procedures and 
will measure concentrations of hydrogen phosphide in air in 
trace amounts on up. Use instructions are enclosed with 
each purchase. Consult your local supplier of such 
equipment or contact Research Products Company for more 
information. 

L. AERATION OF FUMIGATED COMMODITIES 

M. 

1. FOODS AND FEEDS 
Tolerances for hydrogen phosphide residues have been 
established at 0.1 ppm for animal feeds and 0.01 ppm for 
finished foods. To guarantee compliance with these 
tolerances. it is necessary to aerate these comnlodities 
f.:lr 48 hours prior to offering them to the end 
consumer. 

2. TOBACCO 
Tobacco must be aerated for at least three days (72 
hours) w'1en fumigated in hogshea.ls and for at least two 
days (48 hours) when fumigated in other containers. 
~len plastic liners are used. longer aeration periods 
will probably be required to aerate the cOmDlodity down 
to 0.3 ppm. 

3. As an alternative to these aeration periods. each 
container of a treated commodity may be analyzed for 
residues using accepted analytical metl.ods. If residues 
are less than tolerance levels. the cOmDlodity may be 
shipped to the consumer regardless of the above holding 
periods. -;' 

APPLICATOR AND WORKER EXPOSURE 
1. HYDROGEN PHOSPHIDE EXPOSURE LIMITS 

t ••• , 
• ••• 

• 
Exposure to hydrogen phosphide must not exceed the B •••• :. 
hour TWA of 0.3 ppm for applicators and workers durinSl • 
application. Application is defined as the time period.: 
covering the opening of the first container. applying. 
the appropriate dos~ge of fumigant and closing up th~ .• • 
site to be fumigated. All persons in the treated sit6 •• • 
and in adjacent indoor areas are covered by this - • •••••• exposure standard. • 

After application is completed worker or applicator 
exposure must not exceed 0.3 ppm maximum concentration. 
Such exposures may occur because of leakage into 
~nclosed areas from fumigation sites. during reentry or 
during transfer of unaerated commodity_ 

•••••• • •• • • 
• ••••• • • .0 

• •••• 
• 0 • •••• 
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APPLICATION OF FUMIGANT 
Depending upon temperature and humidity. Detia(R) GAS 
EX-B releases hydrogen phosphide gas elowly upon 
exposure to moisture from the air. This release is 
often slow enough to permit applicators to deposit 
fumigant in the desired areas and then vacate the 
premises without significant exposure to the gas. If 
the fumigator's exposure exceeds the 8 hour TWA of 0.3 
ppm. approved respiratory protection must be worn. Gas 
concentration measurements for safety PU1-poses must be 
made using low level detector tubes or other suitable 
low level detection equipment. See the "Industrial 
Hygiene Monitoring" section below. Information on 
hydrogen phosphide (phosphine. PH3) detector tubes may 
be obtained from Research Products Company. 

It is often practical to wear approved respirateory 
protection from start to finish. This is particularly 
true when performing large space fumigat ions 01- when 
fumigating bulk stored commodities in flat stora.ge 
buildings. 

LEAKAGE FROM FUMIGATED SITES 
Hydrogen phosphide is highly mobile and given enough 
time may penetrate seemingly gas tight materials such as 
concrete and cinder block. Therefore. adjacent. 
enclosed areas likely to be occupied should be examined 
to ensure that significant leakage has not occurred. 
Sealing of the fumigated site and/or air flow in the 
occupied areas should be used to reduce exposure. 

AERATION AND REENTRY 
If the area is to be entered after fumigation. it must 
be aerated until the level of hydrogen phosphide gas i~ 
0.3 ppm or below. The area or site must be monitored ~~ 
ensure that liberation of gas from the treated commodi~]. 
does not result in the development of unacceptable •• :. 
levels of hydrogen phosphide. Do not allow reentry in~ 
treated areas by any person before this time unless ~ ••• ~. 
protected by an approved respirator. • I.. . 

•• 
HANDLING UNAERATED COMMODITIES • '. 
Transfer and processing of a treated commodity prior.t~. 
complete aeration is permissible. however. workers m~sL.· 
not be exposed to hydrogen phosphide in excess of th~ • 
permi t ted exposure 1 imi ts . : ••••• 

6. INDUSTRIAL HYGIENE MONITORING 
It is recommended that hydrogen phosphide exposure be 
documented in an operation log or manual for each site 
and operation where exposure may occur. The purpose of 
this monitoring is to prevent excessive exposure and to 

• 

•••••• • •• • • 
• ••••• • • •• 
• •••• • • ••••• 
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determine when and where respiratory protection is 
required. This monitoring is mandatory although once 
exposures have been adequately characterized, subsequent 
monitoring is not routinely required. However, spot 
checks should be made occasionally, especially if 
conditions significantly change or an une;.:pected garlic 
odor is detected. Gas concentration measurements should 
be taken in the worker's breathing zone. Monitoring is 
not required outdoors. 

ENGINEERING CONTROLS AND WORK PRACTICES 
If initial monitoring shows that workers are e;.:posed to 
concentrations in excess of the pennitted exposure 
limits then engineering controls (such as forced bir 
ventilation) and/or appropriate work practices ~hould be 
used where possible in an attempt to reduce e:-:posure to 
below permitted limits. 

N. STORAGE AND DISPOSAL 
1. STORAGE 

Containers should be stored in a dry, well ventilatld area, 
Qway from heat and under lock and key. Post as a 
pesticide storage area. Do not contaminate water, food 
or feed by storing pesticides in the same areas used to 
store these commodities. Do not store in buildings 
where humans or domestic animals reside. Keep out of 
reach of children. 

The shelf life of Detia(R) is virtually unlimited if the 
containers are unopened. 

2. DISPOSAL OF UNBEACIED OR PARTIALLY REACTED DETIA(R) 
GAS EX-B 
(From spills, leaking containers or other sources) 
Unreacted or partially reacted Detia(R) GAS EX-B is 
acutely hazardous. Improper disposal of this product is 
a violation of federal law. If this product cannot be . 0 

disposed of by ordinary use or according to the 0 •• 0 

instructions that follow, contact your state pesticide' 
or environmental control agency or the hazardous wast->el"~' • repr-esentative at the nearest EPA regional offi.:e for ••• 
guidance. Do not contaminate water by disposal. .: 

• 
Some local and state waste disposal regulations may var~ • •• • from the following recommendations. Disposal procedu~e. 
should 1;e reviewed with appropriate authorities to •••• :. 
ensure compliance with local regulations. • 

FOR SPECIFIC INSTRUCTIONS SEE "SPILL AND LEAK 
PROCEDURES" ON PAGE OF THIS MANUAL. 

3. DISPOSAL OF Detia(R) GAS EX-B FOLLOWING A SPACE 
FUMIGATION 

, ' , ... .. 
o 
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!l. Gener!ll 
If properly exposed. the bags remaining after a 
fumigation will contain a grayish white. spent. 
nonhazardous waste and will contain only a SOIAII 
amount of unreacted aluminum phosphide. Howevel·. 
residu!ll dust from incomplet~ly exposed bags (See 
"EXPOSURE GUIDE" on page of this manual.) will 
require special care. Confinemant of partially 
spent b!lgs. !lS in a closed cont!liner m~y 1-esult in a 
fire hazard. Small amounts of hydrogen phosphide 
may be given off from the unreacted ~luminurn 
phosphide. and confinement of the gas may result in 
!l flash. UNLESS IT CAN BE DETERMINED WITH CERTAINTY 
THAT THE BAGS ARE SPENT THEY MUST BE DEACTIVATED AS 
DESCRIBED BELOW PRIOR TO DISPOSAL. 

b. Deactivation of petiaCR) GAS EX-B 
(1) General 

(2) 

TIle methods below may be used for deactivat ing 
used or unused Detia(R) GAS EX-D regardless of 
the extent to which the aluminum phosphide has 
been consumed in the production of hydrogen 
phosphide. 

Dry Deactivation 
Collect bags and place them into a ventilated 
holding container such as the specially equipped 
55 gallon drum illustr!lted Lelow. wire cage used 
for other hydrogen phosphide fumigants or other 
similar device. Store the bags in one of these 
devices until the bags are spent. Unused or 
partially spent b!lgs C!ln be spread out on the 
ground in a secure open area away from occupied 
buildings to be deactiv!lted by atmospheric 
mcisture. Care should Le taken so that they ani 
not carried away by the wind_ Prior to final·' 
disposal. Lags may be spread out in a ~ingle ..•• 
layer on the ground and covered with several .. ;' 
inches of sand until they are spent. Bags that· 
have not been exposed for the minimum times ~ , •• !. 
specified in the exposure guide on page • 

h ., • s ould not be covered with sand. Dry '.: 
deactivation is the recommended procedure for 
unused or parti!llly spent bags. If in doubt ••• 
concerning whether the bags are spent contact'.· •• • 
Research Products Company_ • . ...... "' .. • 
Ignition m!ly occur if large numbers of 
incompletely reacted bags are contactad by 
liquid water. This can occur in open or 
perforated storage containers. TIlerefore. such 
stor!lge should be out of doors in a relatively 
isol!lted !lrea protected from l·!lin. 

• 
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(3) Wet Deactivation - Method One 
Fill an appropriate sized container with water 
a few inches from the top. Submerge bags for 36 
hours. A metal grid works well to keep bags 
submerged. Do not cover container. Wear 
appropriate respirr-tory protection. This must be 
done outdoors or in front of an adequate fan that 
exhausts outside. nle water may be disposed of 
in a storm sewer or by pouring it out on the 
ground. 

(4) Wet Deactivation - Method Two 
Fill an appropriate sized metal container ~/3 
full with water. For each gallon of watc~ add 
1/4 cup of low sudsing detergent or surfactant. 
Use no less than 1 g01110n of water/detergent 
solution for 60 Detia(~) bags. Open each bag and 
dump the contents into the container as the water 
is stirred. Wear a~propriate respiratory 
protection. DO NOT COVER THE CONT}'INER AT }'NY 
TIME. This must be done outdoors or in front of 
ar. adequate fdn that exhausts immediately outside. 

c. Disposal Procedures 
In open areas. small amounts (up to 7.0 kg.) of the 
spent bags may be disposed of on site ~y burial of 
the bags or by opening the bags and spreading the 
dust over the land surface away from inhabited 
buildings. 

Spent bags may also be collected and disposed of at 
a sanitary landfill. approved pesticide incinerator 
or otJ~er approved si tes or by other procedul'es 
approved by federal. state and local authorities. 

Do not dispose of dust in a toilet. ... 
•••• 

Dispose of the water/dust mixture (slurry) (with o~ 
without preliminary pouring out of excess water):~:. 
a sanitary landfill or other suitable burial site 
approved by local authorities. Where permissible': •• ! 
the slurry may be poured out on the ground. If it 
is held 36 hours it may be poured into a storm • •• o. • sewer. • •.• 

Never confine. partially spent bags or 
closed containers such as closed drums 
bags. 

4. DISPOSAL DRUM 

• • ... ", ... 
slurry in' 
or plastic 

In lieu of immediate disposal it may be more practical. 
particularly in the case of smaller users. to collect 

• 
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reacted or unreacted bags and place them into ~ 
specially designed 55-gallon drum as illustrated . 
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Note the cone shaped. vented lid as well "'s the exp~nded 
metal false floor. the 10. 1 inch diametel" holes evenly 
spaced around the bottom. the 5. 1 inch diameter holes 
in the bottom (not shown) and the locking device. The 
purpose of the drum is to provide a centn!ll. known 
collection point for bags. When full or ",t regul",r 
intervals the reacted bags can be transported directly 
to ",n ",pproved disposal site. 

The drum should be loc",ted in an open. secured ",rea 
marked as the collection center for Detia(R) GAS EX-B. 
We recolDllend the drum ",Iso be marked "DANGER. POISONOUS 
GAS. KEEP AWAY." If the drum is used only for re~cted , 
bags "POISONOUS GAS" can De deleted. 

DISPOSAL OF EMPTY PRODUCT CONTAINERS 
Dispose of containers in a sanitary landfill 
approved state or loc",l procedures. 

. " 
• I I • 

or by othet 
• •• •• • 

SPILL AND LEAK PROCEDURES '00 '.: 

1. GENERAL • 
A spill other than incidental to application or normal ••• 
) .. . landl ing or punctured containers. can produce high .••• 
levels of gas. and therefore. attending personnel must •.. ,:. 
wear a SCBA or its equivalent When the concentrations· of 
hydrogen phosphide gas is unknown. If the concentration 
is known. other NIOSH/MSHA approved respiratory 
protection can ue worn. Wear dry gloves m~de of cotton or 
other material when contact with the powdered 
formulation is likely. 

.' . • • • • • 
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2. DAMAGE TO FIBERBOARD CASE 

3. 

4. 

Check cont~iners. If they ~re d~m~ged h~ndle ~s described 
be l,;)w. If they are und",m",;,ed n"tul-n them to:. c~nlbo~l-d 
c~rtons or other suitable p~ck;:.ying w1li"h complies with 
DOT regulations. 

LEAKING PRODUCT CONTAINER PROCEDURES 
If containers have been punctured 01- d~m",ged c",usii"lg 
~ 1 eak. tl"le product may be immediate 1 y used. the 
cont.:liners m.:ly b$ temporarily repaired with ~'urilinwn 
tape. the Det i.:l (R) may be transf erred fl- om tho:; do:'1maged 
container to a sound metal container which should be sealed 
~nd properly labeled as aluminum phosphide. or it may be 
deactivated and disposed. See page of this m",nual 
for deactivation and disposal procedures. Tl-anspc,rt the 
damaged container to an area suitable for pestie'ide 
storage for inspection. Further instructivTls .:.nd 
recommendations may be obt",ined. if required. iI-om 
Rese",rch Products Company. 

Handle empty damaged cont~iners ",s described undel­
"DISPOSAL O' EMPTY PRODUCT C0tITAINERS" above. 

SPILL PROCEDURES 
Since the formulation is placed in small. tough bogs. a 
spill wi 11 be either bags or a small quantity of pc.wder 
spilled from a punctured bag. Con3equently. spills are 
not likel}" to constitute a frequent problem. 

Do not flush spillage d,;)wn drain with water. DO NOT use 
water at anytime to clean up a spill. Water in .::c,ntact 
with unreacted Detia(R) will rapidly occelerate the 
production of hydrogen phcsphide gas and could couse 
spontaneous ignition of the gas. If bags have just been 
spilled and have not been contaminated by ,;)ther , 
materials. collect the bags and use them or ploce then\:' 
into a sound metal container and seal it or deactivatE\ ... 
and dispose of them. If possible use immediate 1)". ..:. 

CAUTION: AN IGNITION MAY OCCUR WHEN THESE CONTAINERS • 
ARE OPENED. !' . ..,t;:. 

• 
If the spi 11 is more them ~ few minutes ,:old or has btlita : 
cont~minated with water. gather it up and place it into" 
an open top container and deactivate it immediately .• :. 

•• • • •• 
If on-site deactivation is not fealdble. these ..:.pen. • 
containers should be transported in open vehi.::les to~~··· 
suitoLle al-ea away from ,;)ccupied Lui Iding,s. Wet ':'1" 41':" 
deactivation may then be carri~d out. See de6cti~6tion 
instructions on page ,;)f *-hi;<. manu.:ll. 
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