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RESTRICTEll USE PESTICIDt:: 
DUE TO ACUTE INHAL"ATION TOXICITY OF HIGHLY 

TOXIC HYr<FWGEN PHOBPHIDE (PHOSPHINE, PH3) GAS 

For retail sale to and use only by certified applicators for 
those uses covered by the applicator'~ certification or persons 
t,"a i ned in acco,"dance with the accompany i ng p,"oduct manua l 
,,'oY'fdn<;l und",," the direct supe,"vision and in the physical 
presence of the certified applicator. Physical presence means 
on site or on the p,"emises. Read and follow the label and the 
Re~,ea,"ch P,"oducts Company p,"oduct manual which contains complete 
i nstl" uct ions f OY' the saf'e u,",e of' th is pest I c I de. 

Detia(R) TABLETS 

4'\ fumiqant fOl" the cont,"o l of most sto,"ed p,"oduct insects and 
their pre-adult stages. 

Active Ingl-edient: ALuminum Phosphide •••••••• S?" 
Inert Inqredientsl •••••••••••••••••••••••••••• 43X 
TOTAL ••••• , ••••••••••• t ....................... 100" 

KEEP OUT OF REACH OF CHILDF<EN 

DANGER/PELIGRO-POISON 

PI~ECALICION AL USUARIO: Si usted no lee ingles, no use este 
producto hasta ,ue La eti,ueta se Le haya sido expllcado 
amp l I amente. 

STATEMENT OF PRACTICAL TREATMENT 
• ••• • •• •• • 

• 
Symptoms of ove,"exposuy'e to hyd,"0gen phosph ide a,"e headacttPot.:. 
dizziness, nall~lea, difficult b,"e,1thing, vomiting and dian'111M. 
:(n all Cdnes of overexposu,-e ge'! medical atteniioTl immedi",,~t~~lI' 
Take victim to the docto," 0'" r!tner'gency t,"eatment faci lity.·· • • .. . 
IF GAS OR DUST FROM l'ABLETS IS INHALED I Get exP"sed pel"<sd'T},'t," 
f,"esh a il". Keep warm and melle suy'e pel-sun can b,"eathe frev.tLY •. 
If breathinq has stopped, give ~rtiflciaL respiration by',: 
mouth-to-mouth or other means of resuscitation. Do not give 
anything by mouth to an unconscious person. 

'. 
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TF" THE TABLETS OR THEIR DUST ARE BWAI..I..OWEDt [I,' i nk or adm I n I stel
one 01- t''"o g ldsses of wa tm- and induce vom it i ng by touc.:h i ng bad, 
of throat with finger, or If avai Lable, administer syrup of 
ipecac. Do not give anything by mouth if vlctl~ is unconscious 
01- . not a leI-i. 

u: TABLE'IS OR 'IHEIR DUST GEl ON SI·aN or~ CI.OTHINGt Ewush or 
shake matel-ial off clothes and shoes in well ventilated aI-ea. 
ALlow cloihes io aeraie in a venti lated area prior io 
lallnde\-inq. Do not leave contaminated cloihing in occupied 
and/or contlned areas such as automobi les, vans, motel rooms, 
homes, etc. Wash contaminated >ikin thol-ouqhly with soap and 
wa tel-. 

IF DUST F"RUM THE TABLETS GETS IN EYES; .,. Lush with p Leuty of 
water. Get medical attention. 

See side panels for additional prec.:autionary statements. 

MIlTlufactul-ed by; Detia F"I-eybel-g, GMBH 
1". O. Box 10 

!listl- ibuted by: 

694"1 Laudeflbach 
F.R. ot· Gel-many 

Reseal-ch PI- oducts Company 
[Ii v. of McShiol-es, Inc:. 
P. O. 1:101( 1460 
Sa l i na, KS 6-,402-,1460 

EPA Establishment No. 33982WGOl 
EPA Reg i stl-ai i on No. 25"48-62 

Net COTltents: 
Net lJei9htt 

LEFT PANE:L 

HAZARDS TO HUMANS AND IIOMESTIC ANII1ALS 

KEEP OUT UF REACH OF CHIL.DREN 
DANGER/POISON 

•••• • •• .. . 
• 

• • 
Aluminum phosphide in tabl.ets 01" thell- dust c:an be fatal l:r .... 
s~lallower.l. [10 not ",et in eyes, in nose, 011 s~:in 01- on clo .. ~1'!J'Qg. 
))0 no t ea t, dl- i nk 01- smul·te wh i le ha TId l i 1Ig alum i num ph osph i d~ • 
fumigants. When the container is opened Detia(R) Tableis wltL 
bll!gin to l"ele,lSe hydl-ogen phosphide (phosphine) whit:h is a.n·.·. •• • exil-emely toxic g<1S. Contl.c·t with wate,.', acids and some o.V.lel~ 

I.i·~.uids wi II accel.el-ate this I-e"etlon. If a gal-llc odor Is '.: 
dett~eted, I-etel- to section on "Itldustr'ial Hygiene Monitol-ing" on 
page 0' the accompanying product manual for appropriate 
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monitoring procedures. Pure hydrogen phosphide gas is odorless) 
the odor is due to a contaminant. Since an odor may not be 
det .. r.:ted unde,- ee,"tal n c Ircumsta"ce .. , the absence uf a ga,-l Ie 
odor does not mean that hydrogen phosphide 9a~ is absent. 
Observe proper application, aeration, reentry and disposal 
p,-oced\l\-es specified elsewhe,"e In the labeling to,p,-event 
ove,·exp osu,·e. 

FHEQUr:::NT EXPOSURE TO LOW CONCENTRATIONS ABOVE: F'F.:RMI88IDLE: LEVELS 
OVER A PERIOD OF DAYS OR WEEKS MlW CAUSE POISONING. 

NOTE '/0 PHYSICIAN 

Aluminum phosphide in tablets 0'" thei,- dust reacts with moistu,"e 
f,-om the ail", wate,-, acids, and many other li'tuids to ,'elease 
hydro<;len phosphide (phosphine) ga",. Mild expOSU\"E! by inhalation 
causes mal,a i se (i ndef i n i te fee l j"g of s i d:ness), ,- i ng i Tl9 of 
ea,-s, fatigue, nausea and p,-essu,-e in chest which are relieved 
by n.tmoval to fl-esh ai,-. Mode,"ate poisoning causes weafmess, 
vomiting, epigastric pain (pain just above the stomach), chest 
pain, dian"hea and dYspnea {difficulty in br'eathiTlg)' Symptoms 
of sevel-e poisoning may Occur within a tew hours or UP to 
s .. vel-at days, ,-esulting in pulmon • .,.'y edema {fluid in lungs) aTld 
may Lead to dizziness, cyanosis (blue or' purple skin colol-), 
unconsc: i Ousness and death. 

In sufficient 'tuantity, hyd,"ogen pho~lphide affects the live,-, 
fcidneys, lungs, nsrvous system alld ciY'cul.C!tol-y system. 
Inhalation cC!n cause lung edema (fluid in lllngs) and hypel-emia 
(excess of blood in a body part), small perivascular brain 
hemon-hages and b,-ain edema (fluid in brain>. Inqestion can 
cause lun9 and brain symptoms, but damage to the viscera (body 
cavity organs) is more common. Hydrogen phosphide poisoning may 
,-esul.t in (1) pulmonal-y edema, (:l> liVEn" elevated serum GOT, LDH 
and C! lkC! I. i ne phosphatase, ,"educed p,-o'thY'omb i n, henhll-,-ha\le and 
jaunc:l.ir:e (yellow s~cin colol") and (3) fliciney hema'!uria (blood in 
m-ine) and anul-ia (abnol"mal 0'" l,lCk of ul-inatlon). Pathology is 
cha,-actel" i st I c of hypox i a (oxygen def i c i ency in body tissue), 
rreatment is symptomatic. 

• ... • • • .. • 
• 

• • •••••• • .. • • • • .. • 
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_._ .... -. __ . __ ._----_._---_ ... _------------_._-------_.-----_ ... --------------

Cl.ASSIFIED BY UNDERWRITEHS LABOR,"TOR!ES. INC. (R) AS TO FIRF.. 
HAZARD ONI_ Y ~JHEN USED SPECIFICALLY AS DIRECTED IN THE SEF'AFiATE 
INB"lHl.JGTIONS THAT ARE PART OF THE PRODUCT LABELING. DETIA(R) 
TABLETS ARE NONCOMBUSTIBLf:::. BUT EXPOSURF':: TD MO.TST AIR OR WATER 
HELEASES FLAMHABl.E. AND TOXIC F'HOBPHINE GAS. SPONTANEOUS 
JGNXTHlN MAY RESULT IF CONTACTED BY WATER. ACIDS OR CHEMICALS. 
95!:iP 

RIGHT PANEL 

DIRECTIONS FOF( USE 

It is a violation ot fedel-aL Law to utle this product in a 
manner inconsistent with its Labeling • 

The boof,l.ets "Application P,-ocedlll·es fo,- Detia(R) Pellets and 
Detia(R) ·Iablets" and "Instl-uctions to,- In"transit Fumi9ation of 
(,lhip Holds wi·th [letia(r~) Pellets and T"blets" ,,"-e a part of 
LAbeling. Refer to them for application procedures and ottler 
information necessary to properly use Detia(R) Tablets. 

THHl F'HODUCT IS ACCOMPAN:tED .BY THE l.ABI!.LING LISTED ABOVE. r(EAD 
f.lND U~!DEI·mTAND rHE ENTn~E LABELING. ALL PAR"rS OF THE LABELING 
ARE. E"llUAL.L Y IMPOI'nANT FOR SAFE AND EFFECTIVE USE OF THIS 
PRODUI: r • CALL. HESEAHCH PI~O[llJCT8 COHPANY OH EPA IF YOU HAVE ANY 
UUEBTHJNS llf~ 1)0 NOT UNDEJ~STAND ANY P{~RT OF THIS LAE<ELING. 

STORAGE AND DHlF'IJSAL 

STORAGE 

Flasks should be stored in a dry, well ventilated area. away 
from heat and under lock and key. !"oat as a pesticide storage 
at"eAt Do not contaminate water, food or feed by storing 
PE.\S't i c ides in the $c:.me a)~ellS used to s'l o\-e th"~9f::::' commod i 't j,es!:: ... . 

• Do not store iTl bui Lding9 where tlumans or domestic anim~L~ • 
~~\~side •• ~fJfeT to 'i:he-=" bool.;:Let JlApplic:ation Pl-oC'.:edur'es fo,- : ••••• 
np.tia(r~) PelLets and Detia(R) Tabl.e!ts" for· additional sto,' .. ", .. 
i n~,trHt:t ions. • ••••• 

• 
" . • • •• • 

II. • · . .. 

". • 
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DISPOSAL OF UNRE:ACTED OH PARTIALL.Y F(EACTED TABLETS (F,-om sp ills, 
I.eak i ng fLasks 0,- 0 the,- 50 u,-ces) 

Unreacted 0'· partiaLly reacted Detia(R) Tablets are acutely 
ha7ardous. Improper disposal of this product is a violation of 
fede,-a L Law. 

If this product cannot be disposed of by ordinary use or 
acco,-ding to labeling im:.t,-uctions, r.on-tact you,- state pesticide 
~r environmental control agency or the hazardous w~ste 
,-ep,-esentative at the nea,-est EPA ,-e"donal office t·o,- guidance. 
Do not contaminate water by dispusal. 

.Rear.h'll teblets a,-e not haza,-dous. FIl'- complete disposal, spill 
and leak p,-ocedures ret·er to the boof: Let "App l icat i on P,-ocedUl-es 
1'0'- Detia<fU Pellets and Detla(R) Tablets". 

DISPOSAL OF EMPTY FLASKS 

METHOD ONE: T'-iple ,-in!:!!> t·(ask .. , and s-topper·s with .. ate,-. Then 
offer for recycling or reconditio"ing, or puncture and dispose 
of them in a sanitary landfill or other approved site or by 
!>the,- f'1-~cedUl-es <'.lPP,-oved by s1:.,1:e aTld loc:a l autho,- i ties. 
Dispose o·r ,-inseta In a sanita,-y landfi Ll or by othel- approved 
p\~OCedul-es. 

METHOD TWO: Remove lids~nd place empty flasks outdoors or in 
structure being fumigated until residue in flasks is reacted. 
Punc1:t -e and dispose of them in.a sanita,-y landfi LL 0'- oth",,
app,-oved site 0,- by othe,- ·p,··ocedm-es appr oved by state aTld lor.a l 
authol- i ties. 

GENERAL 

Consult federal, state and local disposal authorities for 
approv.d procedures other than tho •• 9iven above. Appr~ved 
p,-ocedu,-es va,-y 1'0'- d iffe'-ElTIt types of gene,-ators. 

"If in doubt conr.:e,-ni ng .. hl~the\- the dust is ,·eacted and/o,
c:oncp.)-ning p\-Ol-"el- disposal tecl"lni'l.ues c:onttlct HI::t:;ec\l-c.:h P,-oducts 
COtnl.)any. •• :.: 
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I':F,SIHICTED USE PE~>TICI[JE 

ACCf:PTED 
with CO~mENTS 

in EPA L~tter llall·d: 

MAR 161987 
r::,!t'r t!l(' Ft·:icrnl T(1~ectirM(I .. 
fl:llrf,d,lc. (l,1"!1! RlId('htkili~· Al.'l 
~!! ;ml~·.H'k·j. for tlll..~ pe"t;cirle 
rCWsll'rl"t under EPA Rt-g. No. 
?!>'vr-c, 

DUE 'I'D ACUTE. INHALATION TDXJ.CITY OF HIl,HL Y 
TOXIC HYDW)GEN Pf·IOSPHXDE (PHClSPI-IINE;. F'H3) GAS 

Fo~~ r~!tai L s-e'.:lLl? -to anti u!::-€";' only by cE?rtified appLic:atol~S for 
i:hlJse l..l'5es coveyt~d by the appl.icat()l~t~ertification ()\~ 

PG~~"~';UllS 'h~a i ne·c! i n ac:cO)"ddnc£~ !,II i th t.Aeca('~cJEhlitt pl-oduct 
ffi~nuaL wor~,inq llnder tt\e direct supervision and in the 
pt1ysicaL PY-esence of the certified applicator. PhYSical 
Pl-€!'S':;.'T\Cf? mf~afl$ on 5i te 01- on thc-:! premi~.;e5. I::':f~ad and fo llow 
the label and tt\e Research Pr"oduc·ts Company product manual 
whicll cont~jn6 complete instl-uctions for the gafe use of 
this Pf?sticidt~. 

APPLIGATI(JN F'FmCEDlJr~I:B 
r:m, 

De l i i' (I~) 

F'ELLETB 

AND 

Detia(R) 

TABI..ETS 

HYDFWGEN PHOSPHIDE FLJMIG"INTS 
FUr, 

UBE AGAINtH LISTED INBECT8 
WHICf{ INFEST L.lGTED I'~A~J AGr\ICIJI..TI.JI~AI... 

COMMODITIES, (,NH1AI_ FEEDH, PRDCESSED FOL1DS, 
NDNFUOD PI·(lJDI.JCTS ,"Nrc f.lTOI~ED TOBACCO 

Reseal-c:h F'1"oduc:-t~; COfl\l'any 
D i v. 01' Mr.:BhcH·f:~F.. I ne • 

p, D, £'0 x lAbO 
Sal ins, Kansas 67402·-1460 

EI",o, E"t,1bl.ish'","nt No, :53<,'EI2W{JOl 
~PA Registration No. 2548-63 
I£PA F~eCJ i ~;}"h-a t i \1 n No. :;?!~:j4f:l'·-(.)2 
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EXr)()S\lY'e- GU\df.!'t i ne-:; ••••••••••••••••••••••••••••• 
App L iC<':t'(' i on PY'oc.t:H.lur·es .......................... . 
1. Of?nE.'ra ~ St(:1·l·f~11'f.~n1: ............................ . 
;=!. App L i C.:li' ion p,~ oc.:t::-d urf~S For II i r ec t 

Addition of PeLlets or Tabl~ts To 

4. 

~; . 
6. 

8. 

Bulk Co~modities ............................. . 
AppLication Procedllres For' Space 
Futnit:J.-:lti()n.~ •••••••••••••••••••••••••••••••• 
Application F~r()cedt!,-es For Intransit 
Fumig,],t i on of Bh ip Ho Ldt:: ••••••••••••••••••••• 
Applicati()n Procedures For Intransit 
Fumiqat{on of Co"tainers on Ships ••••••••••• 
AppLication ProCedtirU5 For Fumigation 
of Barges to .................................... . 

AppLic:~tion Procedul-es For Fumigatio" 
o'f .~odcnt (\nd t'10 Lf:-~ Bur'\"ovn:; •••••••••••••••••• 
AppLication Proced'lr'es For Fllmigatlon 
o'f .B.~(~h i Vt~'S, Bup~'t,~; e';l nd l1'th(~I~ 
fl(~'t=:.\I,a::-(~p i Tl9 E'lU i pme:nl •••••••••••••••••••••••• 

p,w 0 ·t(:;o(: ,t i V(;~ C L 0 i'h i n\) ••••••••••••••••••••••••••••• 

~~e~-ip i r"~'tol~Y Pl~ott~i::t ion •••••••••••••••••••••• , ••• 
PL~cr.ll~dinq of Fumi9c:,'h:'c:! I~r'.:-~a~:; ••••••••••••••••••• 
(~f'lC;~ [I~:~·te-~{'; t \ on E'1.u \pf\\(~nt ••••••••••••••••••••• " ••• 
Aer'e'~tion o'f F\.\mj'Jatt~tI C(){l'Itnodi·tj(·?~; •••••••••••• t •• 

App I. i r::ato,- And t"J()"ke,~ r:XP()~JU1"(':! •• " •••• "' •• '.'.' 

BtU'''u C;J0 And lJiSPO~:i';' I. •••••••••••••••••••••••••• I, 

Sp i 1.1. And Lt,~.t;ll·( F'1·0C(':·c!ul .. em ••••••••••••••••••••• f. 
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I. H!TRClDUCTlfJN 

HIGTORY 
Tt10 history of DetidCR) pasticides is Long, dating back to 
":h~ mld--1.9:'~O'$t In 1970 neti(';l(I~~) GiH:; EX-B was intlH odllC.8'd in1:o 
th~ UnitE'd States. Detia(f..') T{;tbLf.;\t~i ancl Dc:-i.·iaCR) PeLLf:~'t5 
\~Jeye i n'troduced i n 197'7~ The m .. :tt\llf-:1.ctll\"er, [le1: ia Fl~eyberq 
GMBH t West Germany wa~ ihc e~rLy pionee\~ in the dev~Lopmellt 
of hydrogen phosphide as a f\uniqant gas. 

PRUDUCT DEHCrnPTH1N 
Both t:retia(F<) P(.;oLLE!'ts .:lnd l!(~-{-ia(I~) labl.t-!'ts cll-t? a mixtul~E:.~ of 
aluioi"um pllosphicte (57% by wei9ht)t ammo1\ium ta~-bamate and 
H1H8a I_~~hich i5 pl-esHf.:.~d in-to tablet ant:i/o\" pf~I.Le-t fOlHm. The 
ne-e-:ll-l'Y' sph(7?'''icc?ll. pel, L(;?ts l3r-(-~ I)bou-t: ~5/8" in diametel- and 
weigh Q~6 grams each. The tablets are either dis~ shaped 
(4/~:511 in diam€~te!r ~nd l,,..'5'" -(-hic:k) 01- ~lphel"icaL in shc:1pe 
(~j/BH in t1iamf::·-tt~y') f.lnd \~eigh 3.() ~n--am'S) ei1c:h. A p(-~lLe1.- wi ll. 
produce ~b~ut 0.2 grams hydr'ogen I~hosphide, the t~blet about 
:J..o 9r elm. Both l"E'c:lct !"-Jjth i:\t{lIo!::.ph€-~r'ic fOois-tul-e to F)\-oduCE' 
hydrogen phosphide (~"~13) in the following way: 

ALP ... :5 H20 AI. WH)3 + F'H3 

kl.:.H'(\\t htJ.mid \1i\~ .:lcce1.er',a'te-;'i the \-c:!i'i<:i:iotl whi le cooLt dlHy ail-
ha-:~ 1-h{-~ opposit\'S\ E·f'ff.:.'C"tt For eX":''tmpLe, WI)E:.1n (IlOistul-e and 
-1:emp;:;;:oril t ure of -\'he fll.miga-tc:..,d commhdlty a,"'f: hi~)h, 
cle~omposition of Deti3(R) may be complete in Less -than 3 

d(-:-~cOmp(Hii-tion ffii:lY '''[:;··;l'lil-e :.-i days 0\-- mor<-::.'t Thi~1 rt~a<:tion 
gt~r1s sl.owLy, gr'adtlaLLy acceLerates and tllen tape'-$ off 
a~9in as t~\e aluminum phos~llid& is 9pen't. 

rt~,·tll"l(r~) Pel.l_e-ts:, and T.:abli-:~t":..:;. (.,le;-)o r:Ol\·ti,in (,lffifUOnl'-l(\1 ct-ll'bt1.m-att? 
which libera1es ammonia and Cdl-t,on dioxide as follows: 

-'-hese gases are ess~ntiaLlv nontlacnmabLe and act as il1ertin8 
:'g_lf~nts to '--educe l' ir'(? h'-3Zil)-d~5, Tilt=-:- ~:lmo\Onia gelS a L~~o t.H'?l-V~S 
a~ a warninq agel\i. 

Spen't Deiia(R) is a gY'a~-whi,t~ powdm,' composed al.must 
(~\·''':ilHf~l.y of l:ll.uminulil h}/(jl-O.\(id(.:.~ c1nd o1'h(-:1- .:':lPP1HOVett:l int:.-=:-'~'t 
il'·~l-f.:.\di(,,:ntrr,. If (.il-OPC·l"l.y C'!":!,I()~;i(:,d_ {11(-,~ sp(-:,'nt nf~\-\,ic;l('~) !,I,il.t 
f,or'm51,I,~ cOJltaill onLy a so)~I,L AO}()llI1t of unr'~acted alumi"um 
pho!:.phi(i'!" t'3nd (()c1y be di~~,t:-,o::;\~~d of WIl:hou·t hc?lZ~':11-d. I't i~:; nnJ 
(;:{) .... c:;id(+~rr~d ~ th":JZc1\~tI()U~~ \\II·;l~::-·h:-~. Ilowev('~l", -Hr<-? pi:n~-l'ial.ly spf.-~nt 
r'O::~5idu~~ 1"1"om incQmpl,et<':1ty t"':'xpo~j.(~.'d [I(-?'tii1(H) ,-(-,i'·:Luir'(-:.o!; !~pecti-1L 
C'i"'--C--? r'r(~~t:t:\\1t i ()T\~J, 8'nf.! i nr,.:.-h' ~u,:,t i ont~ lo\- fu\-·tht-n" deBet iVirt ion 
.::\1\<.1 di~jPO~;l;ll. wi 1.1. h('~\ <;.liven 1.{\tG~r- in this {l\clnuaL. 

nn·, 'H1:'~ C, Pf':CrOl.tCT PAr.:I~AGINC; 
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Th'2 -tab l~·t(s tn-e Pc'-lcJ-t3t:)ed ';';'00 to a f lc':lsh. The pe: lle'ts a,·e 
pac"(aged 1660 to a flask. 

Tlv·~ a tum i tHim f l-l"",sks in \rJh i ch thE.'Y r.u-e p(3.('.;~(dged ar'e 
resF.·alable and !5erHnl.e!:~r~,. T('\t-::~il- sh(-2'lf life is alrno~)t 
uT,li~ited ~s long as the p~ckagin9 remains welL seaLed d1ld 
in1act. Once opened i -the flasks may be tightly reseaLed and 
si:ore.d f()\~ fu1:l..n-r-:! U~}t.1 ... 

I,)HAT IS HYm~DGEN PHOSPHIDE? 
Hydroc)ell phosph ide, mOl~{~ commonl.y rf.::fel-,~c;od to d!:') phosph i ne, 
is a coLor'gss gas which is toxic to insectst humanst and 
other' fo}~ms of animal. Li'f-e,. It i!;; very mobil.e with d i ... i9h 
V~3P()1- pr'eS5ure... rhus the pE-:Hlet'~(11: i W:;:J ca~'ab i L i t"'j/ of hyd,-ogen 
phosphide is qrea-t ... The cQ.\\\binatio1\ of hi'~lh (l\olecuL8\
ac~ivitYt vapor pressure dnd toxicity ta insects at low 
dosBges accounts for iis wide acceptance as a fUfni9ant ... 

SAFETY RECfJNI1ENDA" IONS 
1. t· 

.) 
,:, . 
. , 
..:' f 

4. 

" ..J, 

6,. 

" . 
B. 

'I. 
j.() • 

:1.:1.. 

:1.2. 

:13 t 

:1.4. 

1.6. 

Car'(~f ui. I. Y l~f.:.~ad the U~b\:.~ I. i n9 and f 0 L Low i nt";.') 'l:\- uc t i () ns 
E:--:oxplicitl.y ... 
J'I-!e'lel~ "JolM I" alone ~"h€~n applyill'.;J 1!ulldqard f\~om within the 
storage s·tructure,. 
Never aLlow (lninstructed persons to handle Detia(R} ... 
Approved respiratory prtitection must be avai L~bLe 
for the fumigati9n of structlLres from within ... 
Wear dry gLoves made of coitOll or other material when 
contact with tal,letg, peLtets or their dust is Likely ... 
l·t is preferable ~o ope,l fllmigant containers in open clir 
()l~ nr~al- a f~'n ·th£lt <:':':Xi"l8U':5ts outside icnfOt-:.'d ie'tely... Nevel
open in a flammable atmosphere~ 
Do not allow DetiaCR) to COT,tact li,uid water or to 
pi ll~ up • 
DiEpose of empty c:ontiiin\~:·~r·s (',lnd !!.tPf.:.'Tlt r'e~.iiclui:1L dust in a 
proper mannf.~'.~ consi!;-~t~~T1t II-Jitl'l tll('~ l(':lbel iTH5tl~uc:.tion5. 

F'os·t "[lANGEI~" siqns on 'fu.mil.)ai'fl'd dl·C--!i:1S. 

Notify approPl-i.'1"te company (7:"mpl()yt~(:"!-~:;, and p'-()vide~ 

lMelevant safety inforfil~ti()11 to Locdl officials atlnualty 
1'Ol- use i n ihl~ ev(~n"t of c1n <'::'HfI{-?rqE~nc:y ... 

Hyd,-ogen pho~aphide fUMi'';IHn"l"r:i (11-r::o .n,ul '\:0 be U!;\::-:-rJ fa,- vac:uum 
fumigations. 
EXfl05ul~e to hyd}-ogeTl pl"lo-:;;pl. idE'~ Inum"t not exc(·?'ec:J the 
U hOlll- TWA of 0.:5 ppm dlll-in<) <,\pp!.ic:atieli 0\- <l (\\i"timum 
con(:entratiol' ot 0.3 ppm after application im compl~ted ... 
'l'his incLtldes rcel1try il,to a structtire. 
Ftlmig~ted fil,istled foods ~nd f~eds mus·t b~ ae,'ated 

413 h () 111"5 I?r:.i.lI.l: ... :tJL.o.:t.tm:.iD!L.t lI. ..... tlle ... emL.!;;.I!.HlO.IHUs;:r:. 
'l'r'BI,sfer of a t,·eatect comulo(1ity to ~,\other site Wittlout 
complute aera"tion CdOWf) ·t() 0.3 ppm maXimtlm) is 
permissible provided tt\e l~W ~ite is pLacarded ... 
A~:·,-a-te con·tami lH~t~:-cI t: I.oth i TU3 in w(-:;,I.I. v~~n·t i latt?d c:lrE-?..;"I 

prior to washing. 
KeE~p c:ontc':line,-s ti~:JhtL}" cl.o!':H-.... d (·~xt:(~pt wh(·~n \"f-,Ht\ovin(:l 
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t 7. 

Hl. 

p1~oduc't • 
Do not reuse al.umin'lm phos~hici~ container~ for any 
purpose other than y'ecycLi 'g or reconditioning. 
OBHA ~~f:,:,cQmmend:; that th\·~ e pu5Ur'(-? 5c.:1"e-~eni nq of 
employees be cOndtlC1ed to detect impaired puLmonary 
t 1.\ nc t i e~ n. OSHA l~I3~C'; ommE:.' ods th.::'1 t a ny (!~mp L O)I'ees clev(~ I. up i nq 
thf.) abl'v("~ cond i t i on be ,-eff:~r-red for rnE-!cI ie:il L at-ten-t ion. 

II. PF(ECAUlIONAIW STATEMENTS 

HA2.Am·'B TO HUMANS AND DmlESTIC ANH1ALS 
Keep Out of Reach of Children 
DANGEF(-POI SON 

Alumin'lm phosphide in pellets, tablets or their du~t can be 
ffTitat if sIIJi:'Llowed. Do not ge·=-t in El'')'es, in nose,. on skin or 
on c: I. () th i n<:I. Do no t e;,l t, d\- i nk or sm(JI·~€-;o wh i l€-! ha nd 1 i TIC.=I 

('·ll.l},minl'..!1l phO~lphicie fu.mi{JuT11:~'5. WhE:~n the container is open~-:od 

D~tia(R) 'f'abLets 01" PeLLet~ wi ll. bm9in to rel.ease tlydrogen 
phnsphide (phosphine) which is an extremely toxic gas. 
C()ntt~ct wi-th I,.tJat(.:or, acids and somt? o'ther' li·~uids wi ll. 

3<=<:8 1.(~;-atP. th i s r·e"cWJ~~fr"U ~~!{ll~ ~.ifil!~f~~~ V~ fc~·~ected, 
r ~~'f er 1.' () S(~C t I O'fl () n "Isif' r ~: 1 t, L * l • -.1-_ 

,-;:p::p:t~R!:i'I-t~'"t';;"'N9-',*i !!:I:Fn~ for apprOPl~ ia-le m\ini tor i 119 
F',"ocedul-"~S. Pure hylil'·O()en pi\osph ill..::-:- gcl~~) I!:) odor It'1'5!:i; the 
odor i s du(~ to .a contam i Tlt':\nt.. B i nc(~ an od()l~ may noi: be 
dptpctE-~d unclE-~\~ (;el~t .. ) i.n C I r·culIl!:vt-ancE· ... -;, the c1bsf'~nc:e ot" a 
garlic odor does llot meatl that hydrogen pl10sphide qas is 
ab-.:..(?rd. Ob!5f~1~V(0 PI-ope .. - appli(:ation, t;tt-?\"a'lion, l-e(-?ntl~Y and 
di~;I')()S031. procf~c1u1-es Sp(~'C:lfi~1d f~ls€-:-whel~e in the I.abeling to 
preverlt overe~pOS(lrc. 

fT':E.nunH EXPOSUF,E "Ill GONCENH~ATI()NB AJ:,(jVE: PH~tnBgH'L.E L.EVELB 
(]'.)r:J~ ,!\ PEr,XOD OF DAYS OH ~JI:::EKB t1AY CAUBE POHlONINl1. 

BTATEMEN r OF I"r·(ACTICAL H':EAH1ENT 
S)'mp1oms of overexposure to hyclr'ogen phosphide are headache, 
~izziness, "ausea, difficult bredttling, vOI~itil,g and 
d i ~'~1-1Mhea. 
ilttent i on 
t r' ~1a t me 111: 

1 n d L 1 C,)-'jC~;j 

i nuneel i 8 'l e I, 'Y' .. 
ta<:ility. 

of ov~reXpOStlre get medi(:al 
T":11-i(:~ vic1:im 1:0 ~ doctOl- Ol~ emergE'nc..y 

1 , 

., ...... 

;(:t. ... !l .ill? _. !J.r:. _ .. 'til :...1".._.1.: Y: .Q.III_:t ,;J.1I .. .l g J :;; __ JI. Y.: _. [I. ~1.1., 1 e.t ~ ._ . .i.lii __ .i. .uu'I..1. !;!!:i : Get 
r,~xp'o5ed P~~\N!;on ,to f1"e'S~h '£\i1-1 K(-?\:;'p Wd 1" fli c1nd m,)k(·~ sur'(·::!' 
per5011 can breathe freely. If brea1.'t,inq has 5topped~ 
<:ljVf~ ar"tificiaL l~t:"~::,pir'ati()n by mou"th· .. tl\~~mouth or· ()thl.;.~r· 

meflns of '~e-=;u~E.t.::it..;ltion. Do no1: ~livr:~ clnythin~l by muu·th 
to an uncoT,scjo'l~ person. 

1.t_111 L~ ._.[~!il U.1i1 tlh_. 1. .. O.J r.:J::,L.J!.L._:.t h!~ .iC.l1.IA :>:L .ilr:.;;: _.lii!ll ill.1.Q. w .. ct : 

\ \ j! 

Drink ()l~ admini~;.tt~l~ (')"It;- or two gL(o\S5E~!..;' of W.;l1.'fH· dnd induct:~ 
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vomiting by touching back of throat with finger, or if 
availabl.et admii,ifiter syr\lp of ipecac. Do 110t give 
a'(I')'thinq by mOllth ~f victifll is Ulh::OTH5Cious 01- not ale::·, .. t. 

x:.t_P.g lJ,J?':liJ..t. .. _illtU .. f;~i.f..;i __ jiL_ltlQ:lr ..•. d1\;~J. .... a!~~J.~._.,().Il_~il:;.i.J)_.nr: 
r: .. U~.:!"'b.Ln9.t £lr'u!3h O}- o:;-hakf~ m·at{:5!r·i • .::'II. o1:f eLo'thes t:lnd ShlJE~~:; n 
well Vel1ti Lated 3rQa~ AI Low clothes to a~rate in a vent Lated 
area prior to La~nderir,g. Do not leave cOlltaminated 
cto·thil)9 in occnpie\.~ and/or con-fil}12d a\-ea sue't ,,1~:. 

?u.i:omobil.est vans, mo·tf:."?-l ,'ooms, hoale~5t f~tC. Wcish 
':nntaminatf~d ~:::kin tht,!-ou':.IhLy ,,"i th soap aild w<':d·(·?l .... 

J.t._.tl.~.\fi:Lt[.n.!!I_.J.1IQ_ .. P..e..l.l.~:t.;:; ... J!!: __ J'1'II.l,f".J.:'i_.£lt~i"'_ .. in ... ~y.~t"\l ____ . 
FLustl with pLenty of ~ater~ Get aledicaL attention. 

NOTE ./ D PHYSICIAN 
AL~!min~lm pllosphide tabLetst peLlets or their dust redcis 
t·.1ith moistm-(-? fr'om the ai)-;- t."'~·:ttt--:·r~ acidt.:) and many o"~:her' 

I.l·lUids to \"f:!I.et':t!-":.f.-? hyctl-09l"::'Tl ph{Jspllicle (pho~:iphinE.~) 9,'3:5. Mi ld 
r:;:j(PQ~:;lli-f:~ by inh":-.1.l.a'tion C{-jt1st::·~~ m·:!1l.t':list-~ (ind(-:-..... finite ft-~~;.'lin(J of 
·-:~ickne~;.t;;)t ... ·in(Jil!q of i:~arSt f.i3ti/::'llH:~,. nau~:.,.(-?c.l dnd pre~--l~:Hl\-e in 
ch~s·t which ar"e reLlevod by removcll to fre5tl air'. Moderate 
p~~t~oninq t:~'Hl.ses I ... H-?.!'lkne·,:;~st vomitin~:Jt (·:-~pi~:Ji:istr·ic pc.:sin (p-3in 
.iU3t ~bove the stom~ch)t c;)est pajl1t tjiarrt,ea and dys~nee 
((!ifficlJ.l.ty in b\~8athin"J)l ~·'ymf··""(/m~5 of :j.f·~Ve\-e poi~j.oni1i.r;J trIay 
OC~ur within a few hours or' up to s~veral days, re5ulting In 
r~o.!(nonar·y E·r!(·21Ih:1 (fl.uiti in lUH9,!"j) elnd may LE'ad to dizzirH'::-ss, 
~'. 'r·!··} HO~~ i s (b l tl.(7.' or' P Ui"P I.e -::~k inc (; 1. u}~ ) ~ H nc: 0 n~iC: i () u.t;:~nf;oS~J i.-'t Tid 

d~~a th • 

(n sutfi~iel}t ~uantity hydl-oqen f)h~Jsphicle affects the I.ivert 
kid n.::··~'·s,. I. u n.qs,. lVETVO U-3 !3,'5 h::~lll ~ 11 nel c: i rcu I.a t or'y Sy·c.:i teen. 
Jnhel1..-='ItioTi C~1n ci:.H~:;e LUY,l::! f;~dema <fl.uid in luny~» and 
~Yf'er8mla (e(cess of blood It I ~ t)Qdy part), smaLL 
ne'''jv3!::-C t ll.:':l1'' brc~in hc·mDl-TI"~d".:.li;:~·" anti b'--(;)l)): E::t:i(·:·~m:a ·:f\'uid ill 
t~l-~il1\ IngestioTl c~n cau~~ l.t~1\9 arid h,'ai/) symp1o,ns blLt 
d.:'m;:i':1~-::· ·I.t] thf::- vi~~cE.'r·<l (body- ":~'-'lvit}~ ()l'qan!':» i~) more comm~int 
Hyclro0ell phosphide pDi~Qning nlay r'esllLt in (1) pulmonary 
O:-:::''':!(:-:::-:'Ot':lt (2) I.ive,- f?l.e'/.:,ted "!:~':~rllm Gen'" LDH and (jLki:ll.iTH:.:> 
pI1o£;phata~;er r€:~duc:(-?d p~"o·tJ-Il-(hlli.·1 j n, hC::'"~nhl"r·hc:1qt.' <-"loti .h:'tund ic~'~ 
(yellow ski., coLor) dl1d (3) kidT~ey hef~~tur'ia (bl.ood in 
11)- i n~;o) it nti a Tll]l- i a «1b 1HH'm~] l 0" I.c'-u..:k of tu· j na l i \1 n) • 
Pat~ol.o9Y is ctlaracteristic (If tlypoxia (oxygel' deficiency in 

1'hi:~ 'fo ll.ol,.li n'] f11·::·~.)~:;U.l-e~:; .:.\,-<:' ~:~I.L€J'i~I(·~!:~·l(~·H:1 fOI" u.!.:-~(-:>- by thf-i! 

ph!'~;;i.-::ian in at:co,-tj.:11H::e t',';'lh hi!:) ObI" .ilH:"-:JfOt~·nt: 

J • In its cr.i 1.[((:::.,- td modt-:) a'l"{-:' form':; (!;.ymptorn!:) of 
poi~:::~n\lni.:S m.ay tJI{e UP 1"1 :'"~.'\ h()u ... ~s. to mal·tl'::- thE·jl
appp~ral\c:e)t ·tn{~ toLloWil'9 is !~ugg0~1~J: 
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Cowp!.ete rest 1-2 d~ys during w~i~n the patieT~t must 
be kepi: 'lulet and ~·,I-:,"\-m. 

If thf.~ p~·;,t i c·nt !::.\.\fr(·::i"!:i- f~-om V()m it i rl t;, Oi- i ncre."lc;1ed 
bLood sugarf ~ppropri~te soLutioT}S should be 
':ilim i n i ~:;-I:';?~-f.:.\d ~ l)""!~~·.l·blH·:'n t t..J i 1"h OX}"(.:Jf:-n i~.J. l-F:.~c(jt1lmt!'nded 

3S is tl1e administl'ation of cardiac and cirCllLatory 
s t i nH! L~ il·h.; • 

III caSes of severe poisoning (intensive care unit 
,-ec Offnl1endecl) : 

b. 

',\Jl1el~€'~ p u !.mo Tl,:'!l"y E·dema i 0.:;; ob~H::~r'ved t 5 ter 0 j d -th€~l-'::\PY 

~;hOlJ.l.d lJo:..~ c:onsiclel"ed ~Ind c Los(·~ ml!~'d ici-.) L sUPl-:rvisi on 
l-r...;. i"('2C(l(JHIiE~nd(~(I~ Bl.l,tld lri:ln~:i1"1.1C:;j.ion~) mdY tJt~ 

neCI~ssary • 

In Ci:l~-)e of m.1r;i fe~;,:t p'J.l.mOTicli-Y E·de1ll.clt venC-::Sf·:c:t i on 
shoul.d be ~ertormcd \lnder v~in pressure cont~ol~ 
H€',"\,"t gly(:o~dd~!s (J:~l,J ... ) c(~n be u'.:.lE·d in c,:.t'i(-::O of 
h'::';ITI(t("":O,~z"l=-2-n1.T.?t"lon .. I .. J·:?nc!~~ectioT\ may rc-:·"!::~ut1. in shoc:k~ 
In tl18 case ',f pro9r'es~ive edefna of the LungSf 
immc~d iai."E"·f.'; i ntub,;·:ltl~ ~lnd ·1·ell't()Vf:·~ r:::'dE-~n)i;l f lu.ill dnd 
adminish.::,-· .oX}i~3f.:>f! O'·l(·.~·('-·Pi-[-:-~~:'~"::'U·I·i2' re·.:)f.tiTC)·tinn, af. \.·~O:.':\.t 

as l':\ny CfI;":~i3Sll1"e~.:; )-e'Vlired 1-"01- shoc:lt 1·rec':ltmen-t.. In 
Ci:'SE.~ of I·: Idnc-y of,':} i l.iJ1"'~·~~ t.'":x l·r,<":\l.: Ol-P 0'''' (·:::oa L h(:-:omod i,:1: lysi~;. 
is nec:essary. "her'e is 110 specific aYltidote kt'DWn 
1"0'1- -thi!?- PO·I~3o·;11n·:".!~ 

:ff pe I. I.t?-;. t!'1 or: "tt1b !.f:.;' h;~ .;':.Jl""t:.' i n·;:Jt2~:;·b·;:d t i ndl.LCl~ vom it j nq ~ 
FlllSh the stl)ln.nch llJith.:] djtu1:E~d pottl~.)!:;ium 

f)ermanganate soLution or a 50l'ltioll of ma9'lesiuffi 
p';:!l-~) x. ide l.l nt i I. f I. H!::.h i lIg I. i q.1.1 i d ce.a~:i-l~t::, t () !:~me ll. of 
ci:'rrb i dE'. TtH~r·{·::-.:}·f tE.'i· ~ flPI:'l.y C:drbofJl(~-:d i c i 1l{;1 L i s~ 

PI· 1)'(:;:1 C(}I... P1ND CHEt11Gt;L Hf~'1.z~I:;:DS 

AII~.iti!T~'.~_m phO~iphi"J(-:- in t;:lbLt.'I:"':~! p(~~I.I.(,-:t~; or' Pi:l1·i:ia1.l.y ':.')pE~nt 

f!1.1.!:;·t I,.'Ji I I. r·(~I.f.:?~·:'I5E-? hyt:!\"nqf1n pl·I1)~:;pl} idf:.' 9-i:\~) if f.·:,~P()~l(~:d to 
t1\~i~tIJ.r·E~ f,"om thf~ ail" 0," if ii' comr.·~!;; into c:ont.-;}f..::t II·Jil·h 
~.I':l"!"F.:'-r·t clcid5 or' o,.:in}' 1)-[-h1':;-)"" I j·!uid!~. Pi linq of "t.:ablets 1o 

r\~~I.et~ or Must fr'om their 1·r·agmerltation may Cfl\lSe a 
·':(E"'(npel-(':\·tuT I2 inc·cE,:-!a~;c· ,·.\nd cOirf'ine i:1·:~·:·~ r·f~I(·:-!.;}s~~~ or ·~J;.l~:; ~50 thi.l·t 
ii~lliti~)'l co~!Ld occur. 

X-I: j,;: n'·-:::'1'.:~loi·.:1bl.(·:-"to OPf::Tl fL.l~~~~~:; uf 1.'(~i:i,·:,(B) ·1·.;';}blf2·t·s ()1-
'·'(::.I.I.;:~>'·I;. in o[.,(·?)) elil" 0)" 11(-:~jjl' a f·t11l .... 'I·,ich t::~·;{l)a\1~·\~~:1 \}u·t~:~id,· .. ' 
i 11Im-:::d i i1 t(.,:·1.,::'·. r·h::·!Vf.~l" opc·n in ;:1 f I ,:If1HIV:lb 1.(-;> ~':l t-mo~:}ph(~'1"'t::.:. bf·~Cl:IU~:l-f:·~ 
"1' )",:"tl-"? OCC:o:l'::;i')n~;} ·thcr-y mi~r' {i..lf:,.ll.) Hht:~ll op(':~ninq, point lhf~ 

;.'(~'("'-I::~ i llf·~l· i·l l,·J:.lY" -(-')"(JIII 1"1'10::' fdee- ~)1·1\.1 hody find ~;il.()Wt.)" l.oo~;j.~:~Ti ':.111;:'" 
.-::.~, ••• ·fl-IP~-:.,:2' pr·ec,~"(i()n·~; \.',1,1.1. ;·11:00 r'E'duc:t-! ·t·IIP i·lppl.ic:a·tor's 
":-}((')("''':~I.l"·(~ "1-0 hydr·o,][.;oll phn:.-:ph i(.I(·:·, ~~i)·:;. 

,t,'},'! 
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IJ!_~it.~r and 0 i Ls and is ':;.talJ I.~.:~ di: HOrmi:ll flLmiqa1: i on 
t{:-:lHPE·ratur·E·~'. H()wf..'·v(~~-, it l1i<':\Y i··E~~~._:t IIJitl ... erin'tain metaL~~ and 
i::~_~H~I:? C::lJr'\"o~1iont (,~spf:..·cial.ly ,,\1 hi9he,- te.:·mpc=:\-atul"E-\s '.llid 

!-t~ta-tiv{~ hHmiditi,-?s~ Ne'tc3L~;; ~-.u.ch <',"is coppt?rt h'l-ass and othe·l-
cnpp~r atl.oys, and p'-E·ci()ll~1- m·;·'"lal.s ~5l1Ch as goLd .,ne! t;ioil.vE"-
2y·e S\!s~0ptible to corrosioll by hydY"ogen phospt,ide. 1·hu5, 
~~m:3ll. E!lf:ctric motol-St "!;,mol~l~ df!~tectnls, br· ... :ls!':> ~-i.Pl nkl.ey 
t~9ads, batteries and b~11~,-y chary~rs, fOl'k Lifts, 
tenlp~rature monitoring systems, 5witct.ing gears, 
c I)mmu n i ca t ion df"?V ices 1 C omp u t(·:: ... ,-~j.,. C.:l I,e: u I,a .:: 01-5 to! nd othF1'
(,-!,I.f!ctl-onic or el.E·ctr'ical. E,,-tuipmf::nt !;{hnul.d b(~ p,-otf.':cted or· 

In mo~t cases al.I. el.ectronlc 
':7~·11.! i pm.?-""t mu.st be.;!' ri-?Oloved to HOycil' og(:.~n ph o~j.ph i de ga~-) will <"1 I.!..;. 0 
l-e~ct I!!ith cei-tai"j) mc-"t:;;LLic ~j.;:)I.t's i:lnd -1:I·l!~1··E-~for'0t sensitive 
items such as photographic fi lru, some inorganic pigments, 
e1c., should not be expDsed~ 

1. 

.. , 
,0- ~ 

III. D.U':ECT H1NB FUH USE 

It is a violation of fedel-at law to use this prod~Lct iTl 
(;s ma HTH-?r i TIC 0 TIS i ~J. te·!l"t ~ .. I i th i i:~:~ lCIt.H::·~ I. i flI-;} • Det i a (H) 
·l'abL~ts and Pallets al'e Restricted Use Pesticides cllte to 
the aCll-te inhalai~on toxi~i+y of hydroqeTl phuspt'ide 
(phosr·h i H,;;,;ot PH~"\) ~:.I":;l-:;:.,. For l~eta i l -:;j.i:i I.(.:~ to dnd u!~e only 
by cE·r1i'f"ied appLici;~t~~l-~::' "i"o'- tl\o-':")0. use~~ cove'-f:~d by -the 
apr' I. iC<1i:or t s ct:-~~_o~ if.1l.:;:\ (i (~ ,!1- pt-:!'1-'~50ns l""il i Tlf":.'d in 
acc(lrd~':1n~::e ,,",i th ·t.h,::"'}lft· .... l·· Ld Pl"'oduc l' manUd L IIJor"k i n'-:J 
u. nd,::-~\- the d i ro~-:-:(-: t ';.:-upc"r\l i ~;', i <I n ~i n • ..:! i 1"1 the phY5 i ca l 
P\"'t:::'~~-:~nCE! o·r thi-? f:~:'r-t j fled (')pr·1. ic(,"l or. Phys iCi:'ll pl-E·t")ence 

mpans on si te or on the P("(-:'''IIlI~:,(·~~5, 

nf~ti""I«(·~) is. t'l high!.)' hdl:"1rJj()U~:; mal·I:"'~\'I.tll i:'lnc! mdY IJ(~ uspd 
(0 n I. y b .y. i Tid i v i d U.3 L;;~ t r a i w:-:,d i nit -rf. p ,- 0 p t:·:·r It ~5e • Bef 0 r e 
l.1sinq, rOf~ad ilnct "foI.Lo1.>J ·"Il~ I. i_lb(:!I. pr·€·~c(1ution5 <lne! 

dir'~;oc:tion~:; on the I.l:lb(~l and in Ldb(·::ol.inq. 

I~I:.-=:os,p'::l\·och Pl" od ue: t~5 Cotnpa ny 
P. Of Box :1.4(,,0 

(It 1.(-?-~l(;t 1;1.1H) ·{Til i ned per~:j.()n!5 fnll.':lt IJt~ pr(:!~:.t'~ld whE.-'!n 
[letia(R) f)eLLe1~ Dr DetiaCR) TabLet!~ ar'Q appl.ied fro~o 

l~i*11in tl18 sr'~c~ bcil)9 trof~~l'~~ (Jr dur·lng ~o~entry into a 
(-lJmi(:t:]+(~d Ol" p;)rti;1I.L~ t':\\'~r('·lted ~;it(~~. Onl..." ()nto~ tl-'ain\!~d 

p":~""~::Qn i!~ "O(·:~·llJil~(!d \ .. II,t:~ll 1·I\e fHmi~ .. I(·,\\t i<':i .clppIIE·d "1'"""0111 
o'lt';ide tt\8 aren to b0 l\~·'et~(j. 
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P\-iOl- 1:0 .applying this produc't, you must iT\~;j.pect l"tll':~ 

sto,-age structtlrc to deternlil10 if it con be made 
~~ut"fici'::~ntly <]a~1 tight" Dr.:ocide hO ... .J pfH-sonal eXPoH"u..·{-? 

monitoring shOUld be cotlducted. Notify appropriate 
company ~:mploJy"ec":-5 ':'-lnd I·H-ovidE.~ "eh"-'vant ~-ldfet)1 
iTl"f"or·mr:d'ion to Lo(::.:.}L offici::?tl~') annuaLty fOl~ USE' in th(;-~ 

event of an emergency. Apply 'this fumigdTlt in an 
e1-fect ivl.? ,':)nd s·':')ie mnnn(:f.r- inc I. uri i 1'1<;1 (·~rnE'r"g(;-:om:y procedur·f~~5 

et~: • 

Bhipholdo::;, b .. ~U-g(-?S7 con1diIH~r'!.; on ~;hipt.:l, raill~oad C..;tl-~:; 

and containel-'!.; shIPped pit39yback by rai t may be 
f'.lJniqated i lltransi t t H()IJH:-~ve'-T fumiY~?lte:~d 'b-UC~(5, van~:;, 

'h·a i Lers and simi La-,- tr'{:i·f,~:.;p~H .. t veil ie I.f~'5 cannot be moved 
OVf~\- pl,.blic 1-0i:1:-'S or highl:,l'~;lY·::i. until. thf?}' are i.lera1.-{~d .. 

Pellets and/or tablets or ttleir reacted r-esidues must 
Ilot come into contact with ~nY processed food with tt18 
FY.CEPTJON th,,-( \)o~h can bf' "ddeti tiir<c,c:tly til m:.\!.t;f;.\!;',l;li:U 
br".f~~1!':!r:~2_,1:if;;.r:",L __ ~O,\J:l_I....:t.t __ Il._lld._!::~.<ll:.Jl_g,r.:.L±.~ used i n the 
rna nuf ac t u'''e 'J-f be(::~y .. 

F'I-Qt~~ct copper, si I.VE:I~f- goLd and tllE~j\- alloys from 
CO\ ...... o~1ivt~ E~Xp()5urC' io hrch-()(,H"?Ta pho~;ph id€-:- .. 

[10 no"t: fumi,-)ate c:~}mmodi1:,{~~s VJi·th i:his Py·odu_c·t \1Jhf~n 

(:omfl~odity temperature js b~Low 40 de8re~s F (5 degrees 
C) t 

EFFI:CACY 
Comp h:~t~:- contr'o I, of L i s"ted i H!:i.fJCt pest!:; 
2chievmrl. Factor-s contributing to Less 

is frequently not 
than 100X controL 

~lte r:l:1-:::" L~~aki~gf.?, POOy- giE::, U '~'d'l-· ibut ion, unfavurab I.(~ eXPO~)1Jrl~ 

c~~!id i t i 0115, etc. In ... '\dd i t itHl, !50me i "~j.t~cts are tess 
~:;I.~!:!(::'~~r"tibt(·~"to l1-td~"()~J(:.~·n phfH:. .... phid(·::: than o'tIH?rs.. To maximize 
r:r)ni:r·ol! ~?)(tl~€-~m(? cal-C mll~;.t bc~ OhS("?l-Vl,,:-d in .seali' ... ·.:Jt hi9hr2T 
dosaqes fllust be used, exposur~ perinds mus't be lengttlened, 
p~-np("~,- ~",pp l it:a-t· i on proc:€~(It.ll~\~~~5. must bt~ fa I.loWf;.ld, t':llid 

t~rnper·ature and hum~dity ~u~;t be "favorable. 

J, • INs,,:cr PESTS 
BottI peLl.ets and iabLe1~~ are ,-egistered wi1h the LJ. S. 
Enllil-lj!\CrH-?T\t.{::i1. I:'"r-ott:':'ction Age~ncy (~!5 an ("3id in the cont-i'-ol 
of tile fol.LowiIlg il\S~CtS: 

al.m{\nd mo"th 
~tl~Otlil~ois ~rain mottl 
tH:~c1 n WI-2'f?V i I. 
c.i:\de I. 1.{.3-

c(":;:or<::-~:I I, I.(:-:{'~f t..H."':'(:?t I.e::
cigar'e1te beetLe 
cQntuspd flo'! .... b~etl.e 

hhapy' (-) be(7.'t I_e 
Lesser graill borer 
Ill,] i Zf.~ ItJl;,·:f!:V i L 
M~dit0rrat}~an fl.()ur moth 
pink bo l LVJ01"m 
raisin moi:h 
,oed fl()ur beetle 
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clermest i d bee"t I.e~~ 
dried fruit beetle 
d,-ied 'fruit mo·th 
Eurupean grain moth 
fLat grain beetle 
1'l-uit fly 

rice weevi 1 
rusty grail' beetle 
saw-"tootlled grain beetl~ 
~)p i del- beet les 
tohact:o moth 
yellow meal worm 

~Il- a n·3'"· y I.lH~e-V i I. 
qr€~ide,- wax moth 
hairy fungus beetle 
HE'S$ i an "f Ly 

Afr i C-tl n i z~~d bee 
honE~Y bee i nv£~sted 

wi ·th ·h-acl"it.:""!ill en i te 

Indian meal moth 

COMMODITIES 

Both Dt-3't i it (R) Pc 1 tets tn·.d Tab leis are ret.} is tel·"ed by EPA 
for the "fumigation of ttlS foLlowing commodities • 

a. 

b. 

a I.mo nels 
barley 
Br"az i I. nuts 
cashews 
cocoa b~~ans 
coffee beans 
COlan 

cot t 0 nSf~ed 
di.~ tE-?5 

f i I.bed·s 
f l owe-.- ~..;eed 

gr" ass S(·?f?d 
mi I.let 
Oc":)"ts 
P''=-!d nu-ts 
pecan!; 

p i ~~i.·.3c:h i 0 nuts 
popcor"u 
\. ice 
rye 
5i.~ f fLo wer sE:~ed 

sesam"(·~ sr~·l~d 

seed ~ pod vegetables 
~101-ghufO 

!;.oybf""iI-Cl n~; 

sunf lower ~1eec.1!":) 

t,- i t i ca le 
VE:.'(.;u~t db I.f~ !:1f'ed 
W(:l l nu 1:s 
whf-~a"t 

; 

l·he listed processed foods may be fumigated with 
Detia(I~). Unde)- no condition ~1-hall ("1ny procE-!:i-st:1d 
food or bagged commodity come in COl1tact with 
Deiia(R) tabL(~tst p~lL0tS or residual dust except 
that DetiaCR) may be added directly to proc~ssed 
br·ew(~r"s ricc; muLt aHd C01"H gl~ittl fo,~ use in the 
manufacture of beer. 

Proce'.--:,~;{~d c-CI'ndy and ~:j.u.ga\-

Cerea L f lOlU·S ..Jnd bakf-:-r"y m i X(~~" 
eel-eaL foods (including coo~cie5t cracke,·s. macaroni t 

noodl.est p~~tat pretzelst 9Tlack foods and 
t;paqhet t i ) ~Y"'~S 

P\-oce!:)c.;r~d cf!'r·e.]l~ (inc:l.uding mil.lf:td fra(:1"ion~) and 
packaged cereals) 

Chee!"~e and chl::'ese by·-pl~()d\lc:ts 



('f\~.; .. ~'.:' 

(~{)'54(. 
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n(~I:: c>-(--l 
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"v.:=.~=,q 

f~(.":.:.!.f' 

(1{\'-"';(-.1 

~~t'·~;(,? 

n(Y:-:/~4 

(\/~~·j6'': .. 

!)~~.:.:/..(! 

(\('1~·t·7 

!..~n':::-',f:~ 

(10'''::/~9 

~~('I[r?O 

{l/V:;·,. 1. 

f)()':'~'l? 

/)()~;7l! 1.1 

057;1( U 
(l/)C.;·?O 

, \(~'~;79 
()~)~-~~:ll) 

f.}O~;;!J~~ 

(J(l'~;n!~ 

(\{)l··;f~r~ 

f\(\C:;f.J(.~ 

"'H)';;9,) 

(uy::j'~' :1 

:)n,:=";(i'·~ 

1 .... ~)I..:;r;o II 

(1()'--;.~"'·'-:; 

~~1):::;()6 

(\(1'\'"'·' 

c. 

d. 
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Choco late and choco liitE:'~ pr oduc. ... ~) (assol-tf1d 
chocolate, cho~oLate liquor, cocoa, cocoa powder, 
dal-I·{ chocoLa·te coa·lin9 dlld mi Uc c:h-()culai"e) ~ 

Pl-oc:e-ssc~d coffee 
COl· n gl· i ts 
Ctlred, dried and 13rOCe$sed meat products and dried 

f isl·, 
Dates 
l),- i ed eggs al\d e<)"J ~;\) H~ ~~O l ide..:; 
Dried mi l~:t dried powd~red mi lk, nondairy creamers, 

and non-rat d,· ied mi If: 
Dried or del·,ydrated fruits (apples, dates, figs, 

peaches, pei!l'(~t plRunt!!'S, ra isi ns and sultarr~'"l5) 

Fi(:Js 
M<1 l t 
I:'ea flU 1"5 

Processed ht~rbst ="piCE"~1,. ~5ef.n·:h"niT1g5 and conditnf~ntl:;1 

ProcE-~1:;1~_~ed nuts (f7lI.monds, ":'iPl~ icot kf.H'lIC-:-ls, Braz i l 
llU1:~.;,. cashew!'~\t'filber·ts, pecans, pista(:hio nui:-s 

\'o1-:\tnl1ts) 

F·'rOCt"15~3(~d oat!:;. < i He loe:! i n9 o-r11:mea I.) 
Ri~e, (brewers rice yrits, enrict\ecl 

, , .. I d , i );.:.. 
Soybean flOUT nnd mi lled fractions 
F'l-OC(;:ossed t{·:~a 

[I'-if.~d and clehydl~.a\"(~d v(.~of;.let~lbl.€~s (beesns,. cal-tRotS,. 
Lenti ls, ·pei")s, potc""'l-to fI.OU1-, pot,":.!to pl~odu(:1:tl clnd 
Sp i nach) 

Yeast (including pl·imary yeast) 

~ ILll t !l.lI. d_ .• E: Lllli _u (;;:t ll_ 

Animal. hirh~ 

C l () th i n<] 

Processed or unproce~~sed cotton, wool and 
other natural fibers or cloth 

Feathel·s 
FUl·S 

and 

HUnia n he) i r, rubber j ~:oS'!-d ha i r, Vll Lei;} n i zed h~"", i r'. !!loha i ~
Leather prodllcts 
Tobacc 0 

Wood, cu1." 1."r"ees, \.'olOt)d chip!:) and wood and bamboo 
produciS 

Pape'· ~\\\d P~Pt!-'R py'oduc"\:s 
D,-if:?d plan't!:; and fLot..,n::;.,··s 
S("~("::-ds (qr"as"ti SE'c.~dt (}r"ni:lIlH::~nta l ht~,-bar.:f~Ou.s p l-tint !:~et'.:-d 

an(j vegetable sU0d) 
S1"rf".Jw or· hay 

\:I()S,'\GE GLJ I DE 

Sir.<:E.~ hyt1r"()(]~·~n phosphid(~ i-::~ €I molJi l(:."!- <;las (;""\ud wi LI. pf;;!nf~-txat<::~ 



(HV·~;';!(? 

f.~(\.'''.,(:-(;. 

:'~('60:1 

(·H.V-,f:-".~ 
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('\(\6:t :.:s 
(l(~.~~ ~ 4 
"\(l~.~. ~, 

'(,:\.1.., 
~~(li'.1. 7 
r)!V~'1 J·t 

~'1l"v.J. ~J 

f~'\·S?c) 

!.'(1·S;:~1 

O')~:"~·!:·! 

~~~'<-:>?'-!-
1'\f'lA.~.!4 

(l(l~·~.'J.:5 

(')('!.I.,. .. ~/~ 

(In..'.;;-·? 

!'I")<~?~~ 
('(·u:'·:·~.,;' 

{l(\<'~.~';i 

(':(V".'~,~, 

(!('-!:.~~.7 
(\n.',·~(l 

'\(V'~ !'J.O 
(1(\~~)4:l 

n:'(·4:·~ 

(\(\6A3 

(':(;/.44 

~'(lf·4~:'i 

f)()"'4:~ I! 
(\(.l/)4~ 1..1 
I ~ ().!,':'~ () 

{u:V,!;·.;~ 

(~~~6~;~·.! 

(:n/.I:.~:'). 
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to ~ll paris of the siorsqe stru~ture, dosage must be based 
l'.pnn -the to·tal VOL\lme 01' thl~ =.opC\ce bt,,:,ill9 f11.mig~"tf!'d .f.Jl1d nut 
on -the amOLlnt of buU{ commodity it COrdi:iins. F01M eXcHnple, 
the ~~me amount of DetiaCR) is Y'equired to treat a 30,000 
bu!~ .. hr-::ol. si Lo Whl~'('hel- it is fu.ll. or not. Th(?~ foLloW'in'9 do!:;age 
'-t;lnges ar'e .;3ll.owG,·d 'fat- bulk (.lHd !:)pclce fumigat i ous. 

"M.~._. __ ._ ... _. __ . __ ._~M_a~ __ ""*~ __ '_M~ ________ .a. __ ._._.a~ ___ M~ __ ~ .. ~ ____ aM_' _ _" ___ ·M _______ _ 

PfWDUCT 

PELLETS 
·IABLETS 

DOSAGE GUIDE 

F'E,( 1000 ell. FT. 

t()O 
~,!o 

725 
14~5 

PER 1000 BU. 
SIQB~G~_CB~ACIIX 

1.~~5 

25 
905 
180 

NO'I'E: 'rhe maximum dosage allowed for datest nuts and dried 
fruits is 40 tabLets or 200 pelLets per 1000 cubic feet. 

"'hese dosages should 110t be exceeded. It is impol·ta~t to 
r~al.ize that stlortaned eXf'osure period cannot be compeT,~ated 
for with an increased d09age. 

'f!le wide dosage ranges Listed dbove al'S d0signed to 
eccommodate the varic·ty of fumi9ation situations that might 
occur. The fila :or factor in selecting dosage is the 
c2p~bi lity of the str·uc1ure to ttold t,ydrogeTl phosphide 
iJul-iT1<J -l"h(-? I'.:~Xp\1'!.:1ure p(;~\-iod i:lnd ·thUf;l. obi:aill and ~j.v.~:;tajn 

Lp+h~l. COnCf.Hl·h·(.-:}'tion!::j ·thy'ou~~llou·t·. It j~j. iOore difficult to 
obt~in ren~tration of 9D5 throughout tile structure if I bul~~ 
stol'ed commodities. An cXd~lple of this is the treatment of 
grain sto'Mt:nt in -fLat ~;tora<"".:Jf.:..~ in which fumigant Ci:.\lH'O·t be 
uniformly added 10 the graill bu·t m(l~·t be proJled or surface 
~pp l i ell • 

Although it \5 permi5Sible to ctloose from the fllll ranqe of 
[Iosages listed above, the followinu dosage ranges are 
,-c~c:ommended fot- the v()l~ious typf.;.~5 of fumi~Jtrtiow':i. 

__ ....• ~ .. _.M. ,_,_,_~ ___ , __ ,_,_,,~,_, ___ ~,,_~_,, __ , __ ,_,, _____ ,,_.,_, ___ a .. _ •• __ ._ •• _ •••••• _ •••• _.. __ ••• _._._. _____ ._._ .. ~ •• ___ ••• _ 

f~I·::cmlMFNnr:?[1 DDS.<lGFS FDR m::VEHIIL. TYPES DF FUM I GAT I fJNS 

.r YI::I~ _ .. !:I.E __ E (111 1.. !~1':1 I .T..!:ltl 

1. • BF'ACE (INCI ... UDIND PACl'-· 
N3LD COMmm:l: r I EB ) 

IX1WK)l~_.BI:'iNCjE 
E:~:I.I..F.;:m l(:lnl .. I~IS 

f~. MILl !:; t I .. JAI-;:EHOU£ir,:U, 100·-;,()() :"O·_·C,O 
ETC. 

10()O CU. FT. 
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(1(17(Y~. 

()'~-?f)4 

(:l(\·?f'~ 

('07()r! I.J 
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B. I'AGGED CClMMDlH T lES 1.~)0··-:5()0 :m'-60 1000 CU. FT. 
C. DfdEI) FRUITS. NUTS 1 ()0"-2()0 20-·40 1000 CU. FT. 

AND DATEB 
[I. STm~E:D TOBACCO 1 ()O'-200 2()·-·4() 10()() CU. FT. 

..:::. BULI( STor~EI.I C()MMODITIES 
A. VERT:': CAL BT()f~A(jE 1 !O;O--300 :m-60 l()OO CU. FT. 

200--37~j 4()-'75 1000 BUSHEL.S 
B. TANKS :WO-;,~;O 40--70 l.OOO CU. FT. 

:~~.:;()-4~:jO 50·_·90 1000 BUSHELS 
C. FLAT" STOR,"tGE 2~50~M 7:;'~~5 ~:;()·-14~j 1.000 CU. FT. 

(LOOSE CDNBTF(UCTION) 32~;-(70() 65-·18() 1.000 BUSI-IEL.B 
D. FAr(M BINS ~~50'- '7::'!~) 70-145 lOOO CU. FT. 

450-'7'O() 90-1(30 1000 BUBHELS 
E. PAIL CAf~8 1~jO-·350 30-·,0 1000 CU. FT. 

:?0()-4~;() 40-90 1.000 BUSHELS 
F. BUNI<:r::HB. TAr-PED 1:50-·:350 :50-70 1000 Cll. FT. 

l)1~OUND S"lDHAGE :-~()O-4!30 40·-70 1000 BUSHELS 
(3., J:JAr~Br::S 150-4()0 ;30-80 1000 CU. FT. 

20/J-·3'7~3 40·-·7,j 100() BUSHELS 
H. 81-1:r PHClL[lS 150--;BO :50-b6 1.000 Cll. FT. 

:!()()--4:1.:5 4()--83 ·tOOo BlISHELS 

-K-VO l ume 0,- stor.;o,gc'" r..:af'ac i ty lIf the ar-ea be i nCJ trea t~,d. 

... - .. ~ _.- , •. -- ._. - ... --, -- -._-,-.-._ ... -~ -- ._- -_ .. _-. M· _____ . __ .. ___ . __ . __ ._ M •• ____ .. ~. __ " •• __ M M_ 'M, _. __ ".'._M __ ._ ~_. __ ~ _. ______ . _._._ 

., he llPP'2-~iM dO!:'jd<;Je-:."t; I. i stcd Dr€! r(~C(imtnpnt1f?'d i n S·tlMu_ctu,-€·~~) "that 
dre of Loose construction. 

l'EALING 
Tlv:'~r(·? .;\r·t~ many' factors affec1.: i n~J a fumiqai" i 011 but mo~;t are 
III i nOi- c: ocnpar'ed to SE·.:'} I. i Jig ~ Pl- opf:~r Sf:.'c':J I. i n,,:"~ i ~5 nf~Ct:;'l;:1Sal-Y ·t (, 
i n~:s.ure effect ive con·tTo l of i n~Jp.c1.-~5 and 1:0 PI-Oi"€?C1: Rli.-lll and 
o-th~n- fUl'm!:; of I.i·fe in iltijQininq' E.'rlc:I.O~)f?d ~r·f~a~~# f,-orn 
hydrogen phosphide during the fumigatioTt. F)l·oper seaLiflg 
must include the cLosure of al.!. OpeniY19S except tiny hoLes 
01- narrow cracks that ar'e very difficult to seal. Maximum 
1-ef:H!i.ts hOl,l.I(."";over C:~ln be achjE~Vf.·~(1 if even ·th<c.:~s(~ a'-e 5~ ... 1I.f?d. 
F'o I.Y~.'1'thy lE~ne ShE'E't i ng ...:1yu:l 11h:l~:lk i TH3 Or' duct tAI:'(~ ell-e i:Hh:N.U(';ltf.;.' 

seal.ing materiaLs. Contact Resaal'~h Products Company for 
.::,dd i·t i ona l i Trfot-mat ion. 

F • r;:XI"'OBlIr~E GU I DEL.:( NEB 
Ttl;:.;, 1- n I. I. ow i n<;1 t c:.-lb L<c? mil"'" be U-:5{·~tI c':l!5 a c;1lJ i cI(~ i n d(·~tt~r (R in i ng 

t~,e miT,imum I.ength of the expOSllre period at the indicated 
1: pmp er- a ·t 1l1- (2'S • 

lEMI::'E!':ATUI~E' TO WHICH 
FUMIGANT AND/DI~ 

J. ~ ~l';:; (.~ 1 ::.1 __ A B I~._ f:;~ E:QS I;; I) __ 

PELL.En, TABL.ETS 



~l(l'i' '1. (1 
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1)0"1].4 
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nf't-)1. ? 
~'(~-7'U.~ 

(HYi"~,9 

~l(' 7~)~' 

t·H~·r.~1. 

(\~\7::."·l 

~'r)"123 

(t~)"?~.?4 

,)n ·l~~.~·S 
(v)';"?!. 

r.r~I?'!, 

O(\7?f:1 

"'n"l?(~ 

n(\'r~~) 

f){~ ~~ ~~_1. 

O~)'132 

t)f-'7:".C~ 
~l(\-f,:·~,t~ 

t.~,~)"J~{~.: 

(\(\7'~/, 

f)tY7~:S !' 
~\(lI·),!."~ 

i"l(_ .. ··/4() 

'~r)·(4:1. 

(HY'/42 
:'1. 'l4'~( 

flf\ ;'44 

{\(\ ? .1,~. 
(U~"l~"-(, 

i ',{1 "7 &1- ~;.! 

:V·'-":,A~{i 

~~(~ -,".::,(' 

n/ .. ' "?'~~ ~ 
('(r"r"~,:,:~:! 

~)f)7'_~i3 

(\~\ ;-'~.-:.A 

",:,) :.~.;.:; 

')0 "IC'~, •. ~, 

:~" :":';"'/ 

{1n JI"50 
I \/~ .n:',/J 

(ttl ;'(.(, 

! ":'1. ':Jf~ ~ 

n/r?(~2 

(~(\7f,3 

BeLow 40"F 
400 F 53° F 
~i4" F -- 59~ F 
bOo F .- 68' F 
Above 613' F 

[10 No1. Fucnif:latE~ 

8 ddY':;:'( 192 I·n's.) 
4 da,),,''?; (96 hrs.) 
:.~ rJa~,'s(72 hIAS.) 

2 dc?Jy~3-(4B hI's.) 
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[10 Not Fumigclte 
10 day~(240 I'l-a.) 
5 days (120 t,rs.) 
4 days(96 hr!~.) 
3 da"'s(72 hl-s.) 

The I.'?-Bgth (if the fumigat i on mu~.;-t be grf-~a·t enough 50 .::.s to 
provide tor ade~uate control of ttl~ insect pests whictl 
il)fest the commodity beiny trea~ed. It is necessary to 
lengthen the fumigation at lower temperature5 since insects 
~re more difficult to ki Ll under ~hese conditions. J" this 
'-eqa ... ·d, the iempera-tul-e -to IIJhit:h -thf:-~ insec'ts a .... e E'x,",osed is 
the critic~L factor. 

Thel'e is Little to be gained by extending the exposure 
period if the structure 10 be fumigated has not beel) 
c.ar".{:.'t'ulLy sea1.ed. Cal-efuL s(~aLing is r'e'lui'-ed to ensure 
that ad~~uate gas Levels ar'e leiaiYled. Proper application 
procedttres must be fo1.lowed to provide sati~factory 
distribution of tlydrogen phosphicte gas particuLarly in the 
fumigation 01: buU: commodi l'Y conti.iin(;~d in Li.H~ge stol-ag't.:·s. 

When pel1.~ts or tablets dl-e not uniformLy added to a bulk 
~ommodity mass (i.e. ~urface application or shallow probing) 
exposure times must be ~ubstantiaLly lengthfflned to aLlow 
fH?l\t1tra·tion of qa~1- th'''O\l<)hQut ·the comm'odi-ty. As a H'cute of 
thu.mb" a eni nimum of -1 rJay' shoul.d be .addC"::,d to -the c--!xposure 
time listed on page for each 10 feet tile gas must 
r~netrate downward. It is I~l'eferilble to add 2 days for each 
10 feet. Some struCi\lreS can only be treate(j when 
compLetely tarped. 

In \')dd,tion "the flUrliqa1:ioH period shuul.d be tong E-:>nough 
that the production of hydrogen pllosphide has eS5anti~LLY 
~ea$~d. This wi lL minimize worker exposure durinq furttler 
storage and/or proce~sing of the treated bulk commodity as 
wel.l as reduce hazards in ttle disposal of spent aluminum 
phosphide produc'ts rcmainjn~ after space fumigations. 
r'.mpel-atuxe and humid i ty to wI! kh Det i.)(R) F'p-L Lets ,;r,d 
'fable'ts ~\",e expos(~d .:n"(:,~ impQ\"li:.lllt -to this d€:.·'h~Ymil)d1:ioTi 

since both lower temperatul-es dtld/or dry air retard yas 
release. 

GOTlse~uently, exposure periocts recommended in the tabLe are 
minimum poriods Btld may not be ~deqllate to control all stored 
rr'oduct pests under all condition~. This is particularly 
tru.e cyt I.ot/--H~Y temp(,,:!Y8tul"t~~) (beluw l,O dt~f,H-t::::·t;:>s F). Nor wi II 
they always provide for 1h~ ~.easation of the production of 
~lydrugen r.hOsptlide when peL1.ets or tabLets are exposed to 
inade'luate rn()istu\-f.~ Lt~VC-I,£"'f Gl-ain at 'r() d(:!c"~l'tN·?t:; F' and :1.2 
parcent moistllre prov~des t"ore thaTl dde~uate conditioT\S fur 
'f UfO i fJ c':l"t- ion. 
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l'f -thp 1:emt'eya-t\1'~f~ -to !"'Jh,ch the in~iec:"t<:.\ d\-·f-.) E~xpos~~d is 
w~r-mer than the tempara1ul'e to whict, the pel_lets or tablets 
are expo~ed (i.e. may occur in a wiTlter space fumigati~n), 
it m~y be possible to obtain an effective insect kill before 
ihc:-~ -fluniqant jfi. to-tally spent. In this even1 j't is 
p~\I-missibLe to conclude a S~dce fUlniqdtion as soon as an 
e'ffE.'c t i ve ~{i II h<H~ been ach i (~vE--:od, hOWf?V(£'r' in th i So even-t the 
P(:?ttE.'ts O\~ tt1blets must be df~u.ctiva.ted pr-tor to diC:.H.)QSa.t.. 
See de~1ct i vat i on i nsi"\-uci i on~; on pa<;J(~ of thi~1 m<lTlUHI.. 

l\lheT\e~/€-~r' possill I_SOt expos~\\re F>fT'l" i ods. f.ihuuld excE~(:!'tI mi nimuil"l 
f.H~\-iod~; listed above. r~(~lIleml:H?\-~ the I-{(~y 1:0 (,"~fff:ctive 
resul.1.-s I.ies with r':ol"l-ect do.::;a~IE:~t l.on(,:J exposu\-f.-~ pt-1riods, 
p~-iJ1"el- ~)ppLication pl-ocedUl-'~''S; and well ~("~i:llad ellc:l.osUXf:~S. 
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1. < (3ENU~AL Sl ATENENT 

" .. ": ~ 

TI11;;:":, foLLoIJJin9 ins.i:)-uc"tionm. c":Il"(-",~ in1"(-~ndf~d to Pl-o'.'ide g<::'fler'c::,l 
';~lIld(~Li"nf-~s to\- typic"-1!. fu.mig;~tion!":i+ TI"HJ!:ie in£"ltru.c:i:ion~; ul-e no"l 
i nt(~ndf."~d "tn cover evt~!-'r' "type~ of !;~i tuat i on nOl- al·E-~ 1"lll;:~y mean"t -tc: 

IJe restrictive. Ottler proCedtlres may be used if ttley ~re safe, 
f.-~·r"·t€-~ct iv€.' and ct)nsi!:.~"t\:~rlt I. ... i th 1"~IE~ PI-oP"~rt it:::.'s of a ll.1t1li nUll! 
phosptlide pY'oducts. 

Af'F'LICATIIJN PROCI;~DLlF?EB FClH 1I.1:I':I"GT f-,lmITIDN OF PELLETS Ol~ 

'1 ABLET!'> '1 (] HUI .. K Cm'INUDITIE!'l. 

a. 

b. 

'-= • 

~nmwRdlile~~ Listed raw agricultural commodities~ seeds, 
I;.,.lood c:h ips, anim') I. f.~~pd ~:.nd f€-~<::~cI i n(J,"("~d if~nt!;;;; <-:1nd pl-o(:e!:-)St"~l 

bre~ers rice, malt ~t'cl cor" qrits used in the maTlufactu\"e 
of bpt~r. 

l~.:t..Q.r:sl,!-H;LJ;,U".t'.uc.J..ur:e~; Bi n15,. tank~j.~ si l()~)t gl~anc:n- it~St f l,;.t 
s"toy"aqe,. bU'"!';ia":';-l,! .. ,. buU~ \""i"li l C.t":'IY·S, {:~"tc," 

1:::L.i:J.~"e.fJ.uLf~~'L.E.o_r:."~~b;;:r.:.:tJG£).J._.S1JLI:sl:Sle : ( c " ne , .. e t e up r i q h t b i n~5 a rr,: 
other 5i Lo type billS that call be ~uickLy tran~ferred) 

(1) For' bes't r~suLts ~LL cracks dTld openin~5 I~ith 

the exc:eF,tiOT\ of fi lL openings at,ould be closed 
or sealed prior io r'umig~ting tile biTI. To ttlis 
~Tid, '~/(0nt~J 1'Ii"::-..::,r" l-h(".o- bin \'(IP conl"n~.::-cting '3dji',C(z'nt 
bins shott!d be se~l"e(J prior' to the fumigatioYl+ 
If th{Z' bin I":;;' ent"er'€"H:1 ,t () S('.;!o{:l l -thes:.(-!' OPt~YI i n(.:.IS 

afteY" 'the f\lrnigant has ~een adtl~d, proper 
respiratory PY'(\{pction must be WorYl. 

(2) Detertninc minim\lm exposltr"e time IJdSpd 011 CQffilll()dity 
t(;.:mp{2\-atU}~':- and iIi.()il:i--tUl~(-:~.' Fit commodity moi!:-;tul-t::.'s of 
IJel.()w ljt~~, CXP()~iU'"'~ I~eriods 9i-I,Ol1Lej t)e exienrled to 
Ob·t(:iin c:ompL(::-t(~ 1€~aC"tiO)Tl ()f th(~·~ fumi«Jc":lnt. 

(~~) Calc:ul.c1te thc~ numl)C'r" o"f p(::"~I.L(7~tS or tahL(-~·t!:; nf.-:t-~d\"::,(1 
i'i1id "th(~ ,".:31'(,,:, at 1.\lhich th("::.'y lIlu';.;.1: be added bt;H~ed UPOll 'lh, 
'-c';\'h?- a1 ~·Jhich 1I1(~ bin l-\li LI. t)(:~ fi llt?:H:I. 

(4) P(~I.L("-::o·t~:; til- -tjlbLf~t!~j. m('"~)'" IJ(·~ .)pr->I,i€·~d by h~":)ncl OJ' by dn 

t.':lu"I:OtlH1ti<:: tlj~:~P(:~I'~:;'~~r' on "tt1("::" he"~cldh()ume/gC":lll.c:::"~ry b("?l.l or' 
j'."!-to "the 'fi I.L opt:" .. 'nin(,:t. f.lTl -c':lutoln".\ti(: dil:j.p(.~·n!5("~r· may a I.!; 

b(-:~ {t~;j.~~d to add fllmit.-Jt\nt into lhf.::' UP 1,f:~'iI of thr~ ("~1.t'~'la l'or 
Add f'lfUig~llt il' dS co,,"liflll('\15 a funllltmr ciS pO~~5jt)1.M to 
the co.nmodity str'u-c"'ll. 

(~::;) f:k"~al. "ttl<.":' bi1' d(~~cl-{ op~.~'\in9~:) C":lft~?\" lotte ,.!Jpp I. it:c"t ion i~:; 
(: t:omp f.P'h:-., 
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(7) Bins re~'1~rjn9 fi'~)rR 1h~" 24 hours 'to fi II sho~ld 
not be fumigated Ly direct addiiioTl dS the bin is 
filled. ThS"!2,(~' bin!.::. mU5"t b~~ fumi~ICltf~d by pl'ohin'J# 
surface aprLic~tion# or other appropriate methods. 

(0) pO~:jt "DAN(-JEI:;;" p l.acar'(JH on cll!. en't'~c':Jnc:es .and on th~ 
('jischi.\\"ge ·.;)i~"te. 

(9) Bins needn't be d0rated ullti l itle~ are tran~ferr·ed. 
"JoI"I·telM~'; mU'SJ,"t not bf.~ OV(·;:Of· €-~xpo.t;;f?d dur i n9 l.'h i So l.·I-<ln~:)ft;.·I'. 

E:r:Q! .. -;,e.d . .').LC~~._E!J.[, __ E.L~l,J~~2:.t.Qr:,!J.:::!e: (,"ec -t -c."\ n9 u i.dlr 5hap(~d b i n~-),. 
tank~:;,. fen-en styLe bins ,clnd othmr l·lol-izontal. biTIS) 

(1) Check thf:..' StOl-it~~li-? for' -l- j<:Jhtn(.;,,'s':.:;. 

(2) To thE.l extc~nt pl'act it:a I. mf.!c':l LallY vf:!ntt.:;,. C:l-ac:i-(S or
other sources uf I.edks. 

(3) Deterlnil}~ appLic~tion pro(:edure to b~ llsed. This 
(:1111 inclucle sl·\.:~l.l.oI!J p,"obing, d(::-t-~p p,-obin<,:J, l,lniform 
a(jdition ~s the t)in is fill.ed~ or surfate application. 

Hill~:- r'lg'lHi~-in~3 innr'C? than 24 hOUl-S to fi I.l ~:iollOHl.d nolo bt~ 
fumi~at0~j by ddijition as tl,e biT' is fi l!.ed si'lce La\ge 
·:t.l.lant i t ie~:, of "')c1~5(·:~()Uc.:; fUlni~,'lc;lnt m.a)' ('~~r~cap(~ b,-.:-'fo,"(·:~ tl)c::~ 
bin i s t I nil l I.}" ~:)f;''''a I.ed • 

Pr·{..'bf.~S -:-;hould LH:~ i'fl~.j.(-:~',"h,'~d at hUl"izonti."'Il intell'vuLo;;~ f.ll.ony 
th(;? 1.{·~n':.:Jtf\ aile! l.t.1idth of th(,:~ bin. The~ numb(·~," of p'~I,l.et::.> 
0'" 1'f!t) I.et;:; Pt~r PI" obc~ i ~~ d(o:-~tf~l-m i nt:.~c1 by d i v i d i W] ·thf:" 
total. nllmbcr of p~I.Let~3 0\- t~bLets by tile total numb~\
of pY'obin9S~ Pell~ts oy· 1~ble·ts will be dY'opped Into 
·tllf? p\"OI)(:-~_'i at j\,tf:~'''Vt;}I.~:i d~~, th(-;:o p\"ob'f~ i~~ L"itllr!""c';lwn. 
Rele~s{"g ~LL thf' fllmigant In·to 1he Pl"()be at once mdY 
,"ptc11'c:f tht~ Pl"Ot.iU\.:t i 0\1 o'f hydr·oc.:J(·::.~n pl',''j;ph itle and mic.:Jll-l' 
caU~;e c':ln iC;Jni (. i on of \]i.lS t""'::'\flP€·~d in 1'1'112 c lU.mp of 
pellets or 1Qbl~·ts. 

Sl~r·tace appli(:ati\)n can b(~ umed if ttle biTl cal' be m~d~ 
stlffici~l\tly ~~~j ti~lht to c:olltain the fumignTlt long 
enf)llqh f!}r it ttl p0tletr'aia ttlY·OUyt'QUt. In thi~ 
in~:d··~llll.::C it i~:; ;H.lvi'!:.;abl.f·~ -to pl.ac:~? :1./4 of the dn~"(H.I(.!) 111 
*h~? fl.oor lQ~eL ~8ra1ion dllctSt '1'11~S fllmigant must 110t 

,::ontac·t I.i"~.uld ~t\~U~ w~ter'. 

( .. '1) D·:::-~'(f.~I"mi I'f"~ dO~:~C:l~J'! /\11(:1 t~T~p()$lLr'('? '\' ill1t.~. 'l'h€~ dO!;j.i1'dl7~ 
~di ll. <:(·:-n .. 't~11t1 ill li,\"'9{'~ Pdl-" on r.l cUlnbini;\tiol\ of 
tile ti9htllr.~~:~:;j. (,'" tht-:~ ~-;(·~61.~ 'll1i-l -!.lppl.i(:ation 
PI-\)c'.·~dl.~J"e ,:)nd tlli:!' (,;,II"a i TI (1'-·~ptI1. The pOor"el" th(~~ 

~:'(~t';\1. .::\nd tl\{~ 'i"~H"lh(-~'" t-hf:' '~H:t~~ mu~:)t pHnet\".::\t(:;~ to 
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reach fhroughoui {he bin the higher ihe re~uir~d 
d<l$i.\(3(~ wi II bf:!t For ~l(1od \--e~f.ults ildd the It-~l\t3th 
of tjme re~utred for the 965 to penetrAte 
throughout the bin to the exposure tlme givett on 
page of this manual. To the exteTlt 
PQssible, tenqthen t(,~ exposure periud. As a 
"rute of thumb" " tni nitnl1m of 1 dClY should be 
EJdthtt1 to the £n(p\lSU,rf~ t irne· L istf-td on page 
f()l~ t:18Ch lO f~"et the got1S 'I~U'5t penetrate 
dOWllwa,"d. Ii ,<'. p,"efm-abte to add:l dClYS fo,
e(~ch 10 feet .. 

Exp05ura periods Listed on page of ttljS mar~uaL 

shouLd also be LengtlleTled at commod~ty moistur~s beLo~ 
ll .. 5Y.: to ohteill r;umpLe1.-r;. r-et."\c"tiu1' of the fumi9fjli"t. 

(5) Al~1--l3'nge enough 8PP L ic~t(Jrs .:"3nd o1hE:.~)W WO)-~Ct-:!'1"S to 
complete tha job ~ulckLy anol191, to avoid 
E,lXC:f.?-sstve expos-\u-e to hy<h--o<;,en pho~i-ph ide Qa"$4. 
The product i on of 9a!~ dur- i nC:l app l i<:a·t i on Cc""in be 
si<;1nif'ic:antLy rt7~tar·d(7:·d by v~ni'in.3 ftC"ls~tS 

fJutdool-s t (~onduct i ng fum;q~t i OilS I"hen 
temperature". in ttl'" bin an;' l(, .. e~;t, and othE1\
wor-k practices~ It is often advi$sbLe to wear 
approved re5pir~tory protection from star't to 
finish. Monitor'ing with a suitable detection 
device is re~uired to aSNure that the 0.3 ppm 8 
h()u\- TWA i':.'1 not t~xr~,~~t~dt~d+ S(;'-e 'IT.ndu$'l-'~iat 

H}'13i(-:!nI;J Monii·;H'iw~.lH !5-r.-~<:.:tiun on p~~~ of -thi~) 

m("'jnua 1. 

(6) It is often advis~ble as an ad~itiol)aL seating 
measure to cover the commodity w~th pl~5tic tar-ps4 

en SP.d l all . .-cotni.l i 11 i lie) ",x i te;, 

(9) The bin n~:!'ed1\t t I.'f~ oi:1E!\~dt(-)d u.nl.e'3~J l"e~~n'b-y '~30 
'~(~VlU i l'-ed ~ Co 11-;;")1J.1. t ~:tot':J-f(:-ty pl~lJcedure$ I. i ts.i.-ed e l~=iewh(.:.:y-e 
r n t.~,bri't i ng~ 

f.!. E:r:!lc.~11\u:.{;(~ __ tju:_ll.u.lJl,,:\:~;,,_'\lltLQ:l;hel:._{11I.td.!l.ll.l:._I.n:r~~~~l 
Gltmol!td..Lti~" : 

(::.!) Wh~~n -\'il)-P~; (.'r'f;~ bt;-~i n~1 ~)P)--l~;-Id <lVr.1r- gr·ound s'~oIMaq(=~ 

th(~~y ~.iho\1l.d br~ yl.u(-:i'd, ct(;Hnpf~d Ol~ o-t·I1(·:-1~wi!5f.~ 

se,~ ll~d -t()~.:Je-th~::n- 't Band (Jr· wa'te\·· '.:.;na~a?~=. can be 
ll~t~d f·o)~ ... 1 CJround !5(~("] L. 
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tarp or· the iarF~ can be spread over the 
cOincnoctity after application. Seal slits after 
ap~') l it:a"t i lin .. 

(5) Tt)is is an outdoor application so safety 
monitoring ~nd re~pir·atory eqUipmellt are not 
·re.:tu ,'red .. 

E: 1: .Q.I: !Clt!. Ill: Il!lL 1:.Q. L_ B ~ 1.L Qf1 r: ::1 ••• .1:; $1.D :.tlll.ill!~ 1:.::1 •• __ 1 r: 1.u:U :;; ... _ iii llQ 
.o . .tht~I:_Il:a.nll\e.jl.I:.:t. __ ~~1b_LI:-'.il:;; : 
r,a i I. r;a'R~)t conia i n{·,?TS! t'~I1C~(S, and othel~ tY·ansPol-t 
vehicles loaded with b"lk commodities to which 
D(:?tic':)(R) Tah lC:.:-ts 0)- Pel LE.'"ts cnt.1Y be (:welded d\·'e t\-e.'t."'ltlf.:od 
in essentially the s~me w~y as any other storage 
fa(: i L i ty. Det i a (R) Rley b€·~ cHided as the veh it: lf~ i~) 
bein9 ofj Lled, ihc::~ di)~:.)t-J may b(~ scattc::~)-ed over the 
Slll-fi.~C:€·~ afif;;'l- toad; n'=J ha!:.:. bf.!'f:'Tl c(Jmp le1.·'f'~cl or -the 
-t.abtets 0\- pell.e-t~~ U\cl.Y be:] pr'obed ,'lf~low the stu-face", 
Care·::u I. ly s{"~a L 8n~,· vt~n1:St c:r i-leks or othtn- lea~,s 

par··ticHl.arL}" if the fumigation is to be ca\·'-ie~d out 
intransit. Remember, '·ai L cars and cont~iner$ 
shipped pi~Jg)'·bo":h by· ,""il may be fllmigdi<:,r] 
intransit t but it is not l~g~L to move frucks t 

t)-el i tel"St etc. t OVt:~r PHb lie Y·Ot.':lc!S 0,' hi 9hways unt i l 
th€~Y c':llRE-? <.~eratedf £i\~(.::" s(-?ction I'III.J II on pat,H.<;O 
of th is maTHl';.l L ·fOl- 1-(7~C(Jm(l\r:.~llCli:\t i OilS on p I.c'lCdl-d i n9 t 
commodity aeratioJ) a~d tY·aiTriHg of persons 
a\lthorized fu remove pLacardirlg. 

Notify thQ consignee i·f tt)e commodity is to be shipped 
under fumigntiOll. If the consignee is uJ,fami Liar with 
Pl'oper handling of fumig~ted ral l carSt it is rec~mmended 
thD'l' they b(-!' p)'''ovided \.>Ji1:h 1:tH:~ nt~t:(-?!.:lSi:;ll-Y ill·forma-tio)l. 

(1) Genm-al 
8i1'lcC:."? on f~n"m ~;l·Ol"·'::19(~ i!5 al.most always flat stol-{':}Qet 

r'efl~'" 1:0 IfP,-0c(:~\JHr·f-~~:-, for· Flat S·tor·{';l(":l~~'1 On paqE~ of 
this ma'lu~L. l·he instructions which follow provide 
additiol1~l guidance. 

(2) S""I.in<J 
L.e<·1k,·:\C3~' i~5 th(~ ~:)j ny t(-? mos·t :mpor"1:ant Cdl.1..:)e of 
f'(~i I.u)"e in ·th(~' t\,·f.-~ .. ·\1:mt?n1: of fi-l\~m bins. Since 
'1: h f:.'r.;(:' b i un u'~e lI.-:aUc:o\ tl.y ~-I(IH:lll by (::ornpiH" i 50n they 
have a higher Leakage a'·ea iT~ proportion to 
their cap~city. M()st WOOdel) gr8naries are so 
F)OrUUS th~t they Cd'ln()t be sllccessflllLy 
f~l(\\i'Ja·tf.~d \ll\l(:~s;.<5. -th(~y ~'.\1·e t.:ump It?~1:(~LY c,ovf.n"r:.'d 
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with pLastic sheeiillq or simi Lal- tarPt Steel 
bins ar~ also u51!aLLy o'f very loose cOllstruction 
flnd tiH'!\~etare \-(;~'\uire much attention ":0 se.'aliltS. 
At i. V{::~Wt5 and der'i,lt i on t:ttJ.(::'ls mU~:it be t lqht ly 
~;,':::"(""lLE?d 'l"Sil\<) -4 mi l poly~thyt("~t\~ ShE:~H·1;in9 (J\" Ctl.5 
e'\uivalf!'rd-f The pl~f;:d it: fRUSi"t hf-J seal€'d d\,"er.:tly 
to-the metal with tape or other adh •• ive. It i. 
not su11icien'j; to "cinc:h up" '~he pl«!lstic: as with 
.. belt. The ,,,ul""l',,,:!~ ot" -(-he !I,-ain should be 
CDVI?l-ed Nith pLc;i~i'tir.: sht~e'tjn(3 afl't?r IJetia(r~) hi)~i 
been applied. Tarping of the ql'din surface witl 
g}-eat Ly l~cduc;e li:?al·:<.'tg-e. Othe-r st:-:-.e t; ng 
techniquea are recommended i.e. cLosure of all 
large cl~cl·;!";.. witl, t:aulJdn\~1 foam insulation 0)
o the,~ S""",;'(1 tcl1\1: t- B~a ling thf-;oSt .. ~ c:\-ac~:5 will 
<3\"'(:?\"i\t ly )"educe th(,:~ r€!,:pli\"'~d dO'5.ilg~. T\LlO mi I. 0\" 

thicker pLastic Catl be used for tarpin~ the 
grain surfacct how~vcr the pL8Stic used on the 
outside of the bin should be at least 4 mils. 
When an entire strULture is 'tarped the pla~tic 
must be at least 6 mils thick to prevent 
exce~~sivc iea\-j\\o.J duri\'"\~l ,th(:~ fu.mi9a'~ion. 

<:5) [l05<1<]e 

Unl.f.~~-}s i\ l t '('he I. .. .:.'\-~;}e cl"ac:~,~:; a\~e S(-!a, lc-!d l35 d~!5f.:.r ibed 
t,;'lbt1 ve -the> dO!::'d<;11!1 recomfn('::'ndf..?O shon Ld bE.' 90--1BO ·tab l.r::d. 
Dr 450-900 pellet. per 1000 bu. capacity of the SpaL, 
under the plas1ic tarp. 

(4) Add; t, OT1(:l l t\pp L iCI:}'i:; on Ins'tr-uc"t ions 
F')~ob i ng 1"fJb J.(~t·S. or' P(·::-l1.(~1"!3 i nta the sn-c1 i 1) fIlrJ!.--i5 is th, 
}"ec.()mmench:~d mf?th(l.d of i...'='PP l i r.::at ion. Pr'obe i n"'.::i~~r·t i I) IlB 
~jh()l1ld be -::;ca.t·b:~d (-::·v(·?nl.y ()VEH~ -the s\1rfac:f:- .. P. riqiO I 

pipe, c1.bou-(' 5 1rJ 7 -fef~t long <.~nd i 1/4 (nch oiame"t't,-l"" 
c.an he u<:..:;ed. 11\ this ~?v~nt,. u<;;:,e c:)buu·t ~!O·-50 tflbt\~~t.s 
lOO~·,~~t5() peLlf~ts P(:'\- pr()b(~. The flURlgi:\l\t i~i gr'aduall 
}'eLeased illto the p~"~be as it is witttdrawn flom ti1e 
grain. Rele •• ing 81 I the fumigant into the probe at 
Ollce may retal'd the production of hydrogel) phosphi(le 
and mi9ht ca'l~e al~ i90itj()n of g~s trapped itl the cL 
of pell."t;:; 0" 1-"lI l_wt'5. Place. no mOl",," -th"n .1/4 of th 
tota l dO$(~ j n f 1.()(lI~ I.t~'V(~1. ilt"'l-.lt i on rJ\u:t~j. l:~E" ~iUl"e t 
inside of the i:H'~,~atiQn du.ct is elr'Y befot-e ("HIding the 
pallets or tablets. Addition of DeiiaCR) to watar i 
('lll it( .. ~y.a'tion duct r:a~n C(1\)'se a fire. Seal (he e.f~'M,:d·i() 
'an as (le~cr'lbf~d i"b()v(~ .. 

(::',i) Add it; 0 fh1 i, P,"ecau I j fj n!3 

Do n~lt fumigate bins that wi tl be eYltcred by hU~lans 
aninlals prior' to ~~~'·Atiol' .. Do not fumiga'te ar'e~s wh 
h()U~If;",!, c~'luipl1lc~Ht (:ontl.:li n;n~~ (,:OPP(~\~ 0)" othf=.'r rne"-lf.~:i wtJ 
wi LI. be t'"C)~)~fH.11;.td by hyd\"o(J£"n ph(J5phid~. Thi~ inclufJ 
t.?lf;lct-\ .. ;c~ land f=.'t(N:tl'·onit: e'=i,l1ipment) 
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Pli:lce "DANGEH" f,I.i:lC'artl~5 on en1.T<=lnc:es to thc! bin and 
n("~(:'x the taddel-. Bt;~'e sec; t ion 0 n "r'LACAF:':DING OF 
FUMIGATED M~E"')S" on Pd<;ll" of th i s manu" l. 

If mOYlitoring e~uipment is \lOt avai table, an ~pprov~d 
canister respirator m\lst be worn for indoor 
application. If ,'In approv(-?d ,-espj,-atol- is not 
available, application must be done frum outside of tt\e 
site to be fumigated. ALso lefer to all other 
precautions give\\ in tllis manual. 

(6) Post Aeraiion Treatment 
It is good practice to sprdY the qrain surface wi1h an 
app,-ovecl in~ .. ecticide pr"o"tect<")nt to ,~etc:n~d l-einfestatioT1 
and to fog the space ~bove the grail' to ki II existing 
adtlLt fLYil19 insects • 

APPLICATION PI~(JCEDURE:E~ F()f~ £iPACE FUMIGATIONS. 

a • I:: r: 2.!:.I'\[:\.!A r:. ~ :,,-,1..u. r:. ",11 j "U;;\~, _!~ <II. p.h 2.;.1 ~ .. e:;;~" "E .0,,0,\1 _ E:l: j), r.: f: l;i fi .iD9 '" E:.lli\,n:t:; • 
l;tl"'{!\Ll!il.l:,:,~,_"Ir:.l!l:l.::;~,_IL.\.l..lel::. ... __ CJ!DiA.iJlIl:l::;_,lilDd_1I:1her, __ StAJ.is;; 
S.I~ OI,.L 0111 J.~" ,F.;; II j;;,.l I),:;;' I! ):,I;;!S 

(1) Determine the dosage of tablets or pelLets to be 
applied based upon the folLowing par~me1er's fOl' 

space fllmigatiuf\: 

The vo Lllm'~~ of the ~jt\~uc:t\1r"(~ 

The" .::'I i)- dn.:!/01- ,:;ocnmoli i ·ty "tf~mpE'r'at\l'ce 
The general tightTles5 of the structure to be 
f U'll i ~Ja1·f..'[J. 

(:~) D("~·~(-?rcninf.~ (2';.cposl.\re p~~riod based on the "Expo~)ure Guid€~11 
on page of this manual. 

(3) Seal all openings exc:ept for the door beil19 used to 
enter and Leave. Pay particular' attention to openings 
to connecting or adjacell't structllres. 

(4) r':°l{lce -\"lH-i;1YS 0'- ~:;h(~(::~t~) of K1Haf-l- pc:.pe,,· O\~ fo i l _ up 
to 12 s·:t. .. 1"1:, (:t. .. :t S'l, M) in area. on the floor
throughout the structure to hold DetiaCR) Tablet. ur 
F'elle"t~:;. 

(5) Sprea(j D~tiaCR) OVI ttle sheets at a density no 
greater than 30 *~bL~t5 per sq. ft. or 75 pelLetg p~r 
Sol. ft. Thi~" f.:Or·'-f:::-!,51:)ond~5 "to !:1Liqh"tly m()\"E:.~ than 
011e tiaLf flask of tabl,ets or one tlalf flas~~ of pel. Lets 
per 3'x4' ~heet. Chec~c to see that they have not pi Led 
up and 1:h~1t -thf.~Y ..-:}r"(-;:> SP\ .. (~<:,t:I out evenl.y 1:0 mj nimi :le 
con"tac"t b0twe~l. the i.ldividuaL -table'ts 0'" pellets .. 
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(6) Pellc.ts ,11,t\ iatll.>ts may al"<1 be applied in m~istl.1n 
peYtnt?t:-lb le e-nv~~ t ope!5- to f usn i (.late C ommod i ,t i es 4 When 
fum i 9a-t i n9 in th l ~~ IJh'3'Y the enva- tope~.> r\'lust be -( astf';-l 

to a sub5tan1~aL support. PLace no more ttlan 10 
pellets nor more than 2 tablets into one envelope. 
})~,t i~~(H;o. Pel t€.,t~j. l:lnd T-ab It:!-ts sh;., l L not be p It:1CEH.I i 1 

a1t"ched to, com,!l"dity P<ld«,gE'S intended for 
')~eta i L(~)"~. 

(7) Whan fumig81ing multiple story bui ldinQ5, each 
floor is conGidMred a separate enclosure. A~pLic~J 

Sh(lllld b"gin with the tup fto<l'" and end ",ith -the <;I' 

f ldO\~. 

(10) Ae,",,~e the st'"UC·tlll"" l,pon caCllP 1.,,\ i <In of the ""'r>l",5U' 
per"iod. EH8nddr"d it(M'1\"'i:d'ion timl-! and practice-os sholJ. 
developt;~d usi n9 ~"i t.ow I.f~vet dt-J-'tt:1t:t t01'j device. 
Practices wi II vary widaty at different sites, but 
I,H:tuatty i1)f:t\1clt~ np€~ning Wil"tJ()l.IJc,:\t doo\~s" and vl;:!:nt'5- ~ 

ar;"tivC:i"tin(l Qny \.'€H\-{'i lt3.tion e·:~uip-fltent. Reen-t~~y of 
unt'l<al-(yted 5'h~ut:'t\So\"'e mu-:;yt be done in pai,"s t,o.,ei.Hyill<-) 

appropl"jat{.;o rf?-Spil'.a-rt>y'y E.'.:t.ulpmi-,Hl·t. 

Dispose of remdinin9 dust from tablets 
SEE "SrrJhAG£ AN\,! [l1:~IPOSAL" on P<>9t; 
manual. 'Avoid brea1hing the dusi. 

Ol' P€·~ l tt.?-ts. 
of th i ", 

I::LQ.!.:ed!J,t:e!ii_t:ll.r: .... SE-.;l£.f.~ .• E!!a'lll"'.i.i!.l .. tl~\_U.nrJ.er:_I .. r.~~: 

(1.) Ge m>,' <l l 
Fo-lloltl -the pt~r·tinf~nt ins1l-'\u"-:-t-ion~~ og,iven immt:1ctil'l'h1-" 
above ill P.e.11"t °a". 

Use of p 1.<1St i c !:;.heet i H9 Ol~ i'a\'·pi'Hll. i n~; to P"- t/V i de a 
fumi9t'~t ion E-nc t(J~:;I.n"e If;,; 011(~ of "the t>~i:H:;ie$"~ (3Y\d l.ei.1' 

e)(pensi\'(~ mt~t'lUS fo,~ fn-oviding 1-£~\ta1"ivety 9C15 tight 
en<.-:r.osu"-(~~:3- {.I,.lhich ~\i-e v(:!'ry WE?lL ~s.u.I'ted f(,,~ fumrg,~i:i' 

Plastic tarpn ar~ penetrated only very slowly by 
hydl-o<;Jen phO!.1-F·h'df? 9,::i~:)t dnd tj<jht c:()v(~,-ing5 an.:~ l-f!'· 
formed fr'om the sht~~e·h':i-. The volume of thf.;-~}e enc.Lo' 
mc!)y va,"y wiuei."t". 

(2) Sei;\l.inq 
An €-~nt:LOZU1~t,? ~}Ui{·(.1bte fo\" fumina'tion mdY be fOl"m(·~d 

covf:w'inq p.)t:I-<!3<.J(~d (,~Utn!Uoditie<:$ with plf'"\!:itic:. ~iJ.h€!<2'tin 

l"he Sl-H?f.;'ts milY h(':~ 1'ttP8'd, glued. Qr cLamp£:-d ~'ogf=o~tht::' 

provide 3 ~ufficjO',i widtt. of mAieriaL to el'sure l' 
ade-·lUf.lte ~;c'atin9 i~i obh'~inr..;'d .. If the 'floor'in!,} upo 
whi,.":t the- l:ommodi ty re!::.i~:.\ i~.> of I,IH10d 0'- t>-th(-::\- ~Hl\~O 
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(l"1I)tl.1'1-i~l}t7 11 ~·h\Juld be r£~p(Jsitio1\ed on-to plas·tir..: 
sh£-etilH3 pl·iol- to cDvt?l-ing for- furniyation. The pf.dstiC: 
coveri'l9 of the pi Le may be sual~d to the flour usin9 
tape, 9tue~ sand or water snakes, by ~,ovetin9 soil or 
5t:tnd onio -thr::! ends of lh~? plastic: covel-inq or" by othel
suitab'-c P)"ocf~dul-e5 .. The p1.astic cuvet-;ng 5hQl&.td be 
re i l)fo~-t:€!d by tap~ (\\- O"thl'H" rnf:-an<l'.5 CI\-ound any ~1')'lH'p 

COl-f\(.~\-S Q\- ed'.:Je~\ in the ~tach SC) as to ,-edu,ce 'the \~i$~' 

01 'tearing .. Thi\Hi~\~ ~i.tH~et'ny~ about 2 mits., is 
suitc1ble 1'0'- n\()s't indoo)~ tar'p fumiga1:\ons" Howt.~vt~\~, 4 
mil plast~c or thicker is Olore suitable for" outdool 
appLitaiions whel'e wind br other mechdnicsl stresses 
are Likely to be ~T,countereri. 

(;5) Add i t i on,:\ I IIpp! iC,l-t i on Inl3tnH::t ions 
Tablets or pellets may be applied under the edge 
of the iarp Dr through alit.. The pellets or 
"ti,ble-tf; ~,;houtd b<:~ prot€.~c:t(:-cl f'~()10 ('~ondf?n$etion ()l~ 

o·ther" svu}-ce of Wi;ltfli~. TJ1t;~ sliis in the 
covering should be carefully taped to prevellt 
loss of gas onc~ th~ dose has been applied. 
Pellets or t8bl8t~ must be placed in a sillgLe 
l.aYf-:tr·. t,;,l.,.·e ~h\1ULd be taken to pl-E~ve'J)t the 

p tas-t ic: "tar'p fr'(h1\ C{)V(!.?,..- i W3 ·the ,,"£~l Lets 0,
t,:\bl(-?"ts. in ~'\l.c:h 8. WCi"Y' as °to P\o't:~v~:!nt <:Qn·t,")t:'t with 
moist .a.il- 0\- 1:0 c;nnfi(\f~ the gt:'\S. l::':c'fer to oth{-?'.
sections ft'\)" das'":Jg<;: .;:."Inti e'X.p()SU1"'(~ time t.5. 

(4) Addi1ionaL Precautions 
See appioprjate prec8utioriS if the fumigation is 
conducted indoor~ a~ oppos~d to outdoor's. 
lndool- fumi9i.l"\" ion pl-ec.c1utions ai-eo handL~d as dTlY 

other $jtu~tion where the aPI)Lication is made 
frOID outside the Ol'oa being fumi9at~d (i.e. ttle 
addinq o·t ?f~lteh:> or l8btt .. ~t$ to a disPt!'llsel- for 
\Lniform additiun to grail\), Workers mey OCCUpy 
ad jacen"t i ndoor' .f)\~~,~cl.s but ~ohey (tl.t.L~d: b"-! P\··,)tf-~f;otf:!d 

fr'om OVf~l-c;'\XP O'£l.un:~ to hyd\' ogen phosph i de by 

ade'l.u,~ "teo GC'i3 l i !j(":h V(!I rd' i l<':t t jon or d$ a. last 
l"eSot .. t, 1-£H:1P j,"dl"O)-y e·tuipment • 

Do not waLk on ~tac~:s during ttlS fumigation. 

PI.t"'lce nl.lANGEJ~u pl.i:lc:a,~d5 ~\' l,.:on!:.-)picuOU5 poill1:~J un the 
e1\t: l 0 ~;UY" ~ ..... 

Follo,,", p,"'et.:.:Ju1:iotls I.i!:j,tl~d ~tsewhF.'}-e in tabelill<;). 

(5) Am-ation 
F',"ecaut ions mllst bf.~ 1:afa·~n to al";i!,:itu"e 'tha .. t 
exposure to hydroo~eh f'hosphide in excess of 
<~lI_owr::<1 f.imit;;,- (l""',,, not occur bolh t1ur-in<J the 
fumigatjon lJJtf:l ':H:~\"ation. 
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APPLlCA"r ION PI~(JC:EDUHES F(JI~ INTF:At-ISIT FUMIGATHIN OF SHI~' 
HOLDS 

a. 

b • 

(1) Bhipboal-d fumigation is al.,;o re\lula-ted by tile U.S. 
CQast liual-d R,o<~ulat i one; 46 CFR 147A. 

(2) Thi,; pnlcluct is toxic to fi'5h. Keep out of la~"~,,, 
streams and other aquatic environm~nts. Do not 
COTltaminate water by (:teaning e~uipmetlt or disposal of 
"Jdsi"er-;. 

(1.) r~et'en- to "lnd c~)mpl.y with the re~gllLations (."Hld 
procedures fouy)d in U.S. Coas1 Gllard Regulation, 46 CFR 
147A. 

<:-!) f:',-j()r to -fumi<,Hl1:ing a v.f~sf.\el fOl- intransi1: r:a1-go 
fumigation, the dlaster of tl-Ie V~95~l or tlis 
representative, and ttle f'lmigdtor must determine 
whether th~ vessel is stliiably designed and configured 
so as to allow for safe (,ccupancy by the shipts crew 
-th..--oughoui -the- dUl-a'\ i;)TI of the fUnlig,at ion/voyage. 

If it is deterMined that the design and 
configuration of the vessel does not allow for 
safe occupancy by the ship~s crew tl1rOughout the 
d~ration of the fumig~tion/voyage, then the 
vessel wi L1 not b~ fUdligatcd unless all crew 
member'::) ;n-e l-emuv~~d fl· om ,-he ves~)€~l. ThE.' cr-ew 
members wi L1 'lOt be alLowed to re-occupy the 
vessel unti L the ves~eL IldS been properly 
aerated and a determination has beeT, made by the 
master of the vessel and the fumigator that the 
vessel is safe for occupancy. 

(3) 'fhe person r'espons~bLe for the fllmigatiol' must 
notify the ma5t~r of ttle vessel, or his repr'csentative 
of the re~uire~et\t5 reLatiTl9 tu personaL protection 
e'l IJipment*, low '''(1n~ .. H'1' detect i On e·=tuipR\(;Hlt ,1Tld 'that tl 

pel·son 'll1Dlifie-d in the U~5l-:O of 1.-1,is e'=luipmen1.- must 
accompany tho Vf:;:O~5S(~1. wi th Ct!ll-gO under fumi9.at jun. 
Em(~I~genc.-,.. Pl" o~':f=,d ltr'E.,'!:; t Crll-g 0 ven-t j La t ion, pe\- i od i c 
moni1:ol-ing and inspec.tions, and fir·~j.t aid {IIE·~l$Ul-E.'S mH~Jt 
bf? d i SCUSf;l.l:-d hi i th ("tnt! unclelw!:.)-~ood by thf~ mas'h?I" o-f tlH.':!
vessel or his representative. 

(4) Stz~8t alt openin<;J'S to the cdrgo hold 01- tall~~ 
Sllitable# waiel- proof, gas tigtlt m~terials. 

usi nq 
Lod: 

and/Ol~ otl1('?-rwis\~ 'SC~CU1-(-? ~I.L openin':JSJ toaTlways, (;~tc. 
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used to E:~ntel- the ho td. Po~·t apPl-opl- i ate "IiANGER" 
pLacards ~t} sanle. 

(5) On tankel-s the ovel---SPi-H::e p}-e5t;,.U\-(~ ,we Lief system 
of each tank must be .mal.ct by (1) the closing 
of appropriate val.ves and (2) sealing th~ 
openings into tt\e over-~pace with 9dS tight 
mate}- i c3 Ls. 

(6) Contact apprDpr iate 8uthoritie5. 

(7) If the fumiqatian is not completed and the vessel 
aerated be10re tt,e MdT,ned vessel leaves portt the 
person in chal-g0 of ihe vessel shall insure thai at 
LeBst two unitg of personal protection eqllipment dnd 
one gas or vapor detection device and a person 
'lU~1Lified in theil- oper·ation be on boar'c-J the ve'!":isel 
during the voyage. 

(8) Du,"'ing -the f·\1miqd·~ioT\ 0\- until a manned veC:3.c;;3.l-1l 
Ledves POl·t 0,- the car90 is aer·~ltE:.~d, tl1c-:- person in 
charge of the fumigation shaLL insure that a q.ualified 
person USiT19 gas or vapor detection equipment test 
spaces adjacent to the fumig~ted cargo are~ and all 
regulal-ly occupied spaces for flllnigant Lea~tdge. 

If Leakage of the fllmigant is detected t the per90n in 
charge of the fumigatiofl shall take action to correct 
the Leak~ge Or shall inform the master of the vessel or 
his represen·tative, of the leQkage $0 that corrective 
action Catl be taken. 

(9) Review with the Mdster, or his representativm, the 
voyage precautio"5 and procedure&. 

*Per-sona L pro1ec:t i ()n e'=ll1iPflU-1'nt fl\{~c;)nS a 
,-esp i '-a t o}- 0'1- gdS nh3~.,k f i t'tt~d with i~ ca n i ster 
designed for phosphine gas whict, is approved by 
Nr{)SH/MSHf~-.I A gi-\~!. nt<'!}sk and C:clnif;tel- i~l app,-ovt:~d 
f 01- use UP to 1!5 PPm. Above 15 ppm or d t 
unknown concentratiOY1S a SCBA or its e'tuivaLent 
must be u!:)("~c1 t 

(1) Apply either the tablets or pellets by scattering 
1-hC-::·ffi uTlifol-ml.y onto HH? comm()di1·y !:iu\"fcu::e uti I.lzing if~:i 
much 01' the ·total surfc·"r.:(::: C:'I\-(·~c1 a~; pos'.5ibl.et o}"' in!=je\~.t 
them uniformly into the ~oMmodity mass by hand or with 
probes to any dppth desil-ed. 

<:::!) CLose c1nd SC-~CtH'(~ hi)·tl.:.h r.:o v€-!-r"!..!), tanh ·tops, 
buttt:~\~Wo\-ths, etc. 'm{M':~di.ately follo\JI\1\'=j 8p,:llica"tiun. 
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(1) lIt !"equla!" inle,·v,ll.s CIIoni to!" SPdces ddjc)(:en"t "1-0 
areas containing fumia.ted car90 and dll regularly 
occupied areas for fllmigdnt leekage using appropriate 
gas detection e~uipm~nt. 

Spec.ial attention shoul.d bf-J given tu livinq ·~.ui1\·i;e'~5fo 
hi "tchenst 'Sio\~e\~o(}~nSt mt~'.:z.s hi:! t ls. kf::e t du.(;'\'s, d,.lY 
t~oomSt -th.e b\~ jdCJ~, e-~uCJ i ne roum and any other' enc I. 0 st:-:d 
spac:es oc:cup ied Ol~ fr·e·=tl1~ntf:!d by Cl·eoW t1lemb(.·'n-s dUl~ i ng q 
VOYf;)9f..., • 

c;.!) rof hyclro9f~n pIH.I~:iph idf.~ is detected, evac:u<:1-l'e the spac:e 
or area, locate ~nd se~l o~f the saUI"ce of the leak 
we~ring apPFQP~iate re~~irdiory PY'utectiOl) equipmeni. 
Venti late tt\e area before allowing occupants 10 
re"tu)~n. 

(3) Do not en"ter fUmigated holds or t8nks. 

(4) no not Ol-")f:?'nt v(s-l1yti I.c)"h.? 01"" clf.·!l"'a'h~ ·the -rumigdtf.~d 

holds during the voyage. 

e. el.:laf;.:1.ulij).l1~_illl!;Lb:l).t:r~dJ/:C!i<!.Ln!Il:i.ng ... l!:t~r.;I:Ii~r.~e) 
11 necessary 10 ent~r holds prior to disch~rget test space 
di'''g·c:tLy above c.i.\\·· .. )G ~:.uyfi:lc{~ f(J\M fumiq-an'l' conc.t:ontl"·atian,. 
usin~ approp~iate gdS detection and personal protection 
e·:tuipmeni. [10 nut -8f.low (·:H,·hN

)( to fu(nig~':\-(ed (~\"~,1S without 
pers()n,~t p\~otec:"t'().n f~·=tu.ipnltz.n1.·J {1nles';.; f .. tmig·t:~llt 
c(jnc:(~ntr'i\tiol\"S .:H~t~ .:It, ~;~fr--;~ level-s, i-'t5 indt<':dtf:ld by .;.1, 

suitable detector • 

(1) Fully LoadEd holds an dry bulk e~rrler5 are 
con$id~rad an outdoor fum)qation • 

(:,!) T"nf,.," ho lct~~ ",hieh nlH<,;-t be et\1~,,··ed to -rurRi'.l,.te and 
f' ar't't:\l.ly L-oi)df.~d holds 01\ d,'·y buU, ('..:a\-,-ierr";)- a\~{~ 

·f UfO i ga ted 1','" oen wi 'l:h i n 'l"h£~ al~~?(1J bfll nq "b.Wt?i:l ted. 

OS) ~le", s,?c t j Oll!:.- "1:" a ncl "11" 0 n P <\9/;'.'5 
for re~{'irQments. 

of -this m~jnuaL 

(I.,) It hydl~r)9Cn pho-;~phi()c.:! i~:..; df:-'·E~r~1:f-?d.a minimum of 'hlJo 
'l.l.tr:tli'fted F~(-~)"!:H\\'\S un ship f;hould W('~c":II" -the 9-d!:; m,3'!.ir·( dnd 
t:el\i~;'tca)~ dC'~>(:)··ib€~d i:lbOVt~ whi 1.t:~ ~"le)"'a'ti'll!"J l.'hf? r..'~t.~Cl ,~nd 

I.UCi:l't i 119 Dud !:'·{:Zoc:\ t i ll~3 ,\:hl::~ l\:?i..~h. 

'.'" AF'FLfCATION PROCEmmEf..; FClI:;: n·ITI;:AHlnT FUMH3ATION OF CONTAINCf~!3 
ON SHIPS 



• 

~'1. :~Q2 
~l'I'YT_-!O 

(\1. '''<'',>4 

~),. _~~Jc/~ 

(' ~ '~(.;o'i' 
C.\1.:3?9 
~,~ ~.().() 

'.'1.'1<"'1 
(l~.40~! 

"1.40":< 
O:14()4 
01. t..O~~i 
01.401, 
<:'14" l 
~11. -"·(\~:l 

1 4(l~) 

f'41 (l 
('~41.~. 

O:t4:1 ::~ 
0]4:1 :~ 
f!1 .. 114 
():'4:f.~) 

('j417 
Ol4H~ IJ 
(\1.4::~t~ 

(\1 4:?~. 

~!~.4:~~") 

(\·~_1':'\~!. 

('11 4~.~4 

0:1 Ll25 
'-1 .~:.~h 

4'·~·? 

I~~ ,~':'I(~ 

(l:i .:1 '?<;' 
('1. 4:10 
(\-'. 4~1. 
('Ii ll.··~~) 

(, :' . .:~ ~7."~ 

,\ "'. il-~4 

O]43!5 U 
(0 -, .1">'7 

t~:1 ~\'~<q 

t~1.44f.' 

n:II.1,~t 

t)t 44:·~ 

(\l44"J 

01.44" I.) 
,\ -, .14 l • 

{'-I 441 
ti"l. n.··'f~ 

Page 27 

a. When fumigating bulk commodities t~ whicl1 direct 
~ddition of pallet. or tablets is not allowed ~r packaqed 
commoditie~;;t )-e-f(.zor- to section "3tCl II on pa(3t.~ of this 
manual. Do not pLace t~bLe·ts loosely on trays or sheet9 of 
paper or fai L since fllovefllent of the COfltainer mny disrupt 
the correct placement of pellets or tablets. Ios1ead they 
must be applied in moisture permeable envelopes as 
desc:\-ibed in sec'tio1\ ·'3~a .. (l.l)lI. 

b. When fumigating a commodity by direct addition of 
pel.lets 01- tablets, \"l-~fer 'to Sec-tion "2.f. 1I on page 
of ttl i s rna nua l. 

c. Intransit fumigation of containers on-ships is 
ragulatmd by Coast GUArd Raguletion 46 CFR 147A and tha 
applici-l1:o\- or shiPP(-:H- tnUf~t obtain and cnmpl.y "'-lith u.s. 
Coast Guard Special permit No. 52-75. Cont~~t the Coast 
Guard or Research Products Company for additioTlal 
i nfOl-mat ion. 

d. Comply with genel-<lL p\-E~c:.au1:ioT\s given in labeling. 

.~. APPLICATION F'R(JCEDURES FOR F1I1UGATltlN OF BAF<GES 

a • ~~ner:,".L 
SiTlce barge fumi9~tion is d type of flat stor~ge fumigatiol1 
as well as having simi Larities in common with a shipt refer 
to tI1~-=" S(~c:-t i ons I'Pl-0Cf~dtll-~:-s fo,- Fl.at S-t:or°.ag(:lo" on page 
and "APF'LICfHION F'FmCEI)lIr~ES Fm-.: INTHf.lNSIT FUMIGATION OF 
SHIP HOLDS" on page 

Barge fumigation is re9ul_ated by the U. S. Coast Guard 
~::e~gu tat i 01iQ. 46 CFH 1.47A as mod if i 1-1d by lJ. 8. Cna~:;-t Gual~d 

~h:)€~cial Pel-omit 2--1'5. Th(~ ~~hippel- or fumig<1"\:O)- mus-\: pO~lses 

this permit prior to fumi~ating. To obtain this permit 
contact 

b • S!i;1i111ng 

u.s. Coast Gllard 
Hazardous Matmrials Branch 
W.15h i n<J·I 0 i1 , D. C. ~!O~,9;3--000 1. 

Special care must be tal(en in cletermil\ing whether a bdY-ge 
is suitable for fumiga-tion. Excessive lea~(age may OC~llr 
thlwouCJh PO()l~ t'l ~-ea I.€~d ho Lei c:ovel-S. 

'l. f~I"F'LICATI(JN PROCEl)LJf~":S FUR FUMIGATION OF RODENT AND MOL.E 
BUI:;:I;:DWS 

a • 1 •. L!ii.t_ll.f._[!.ur.J::.Q.\~.L.tI!l._.E:~!!ii.tl:i 
Detia(R) fablets afld Pellets may be used out of doors Oltty 
tOI- thE; cOllh·ol I)f tlleo fol.l.owing bUl..,."will<~ l-od(~ntr; .1nd 
eno lef:1: mi.'t1~mot sp. - t...,oodchI..lC~{s .3nd Yl~ll.(lw-bel Ly cnt"1.\~mo1;'~-; 
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(rockchucks), prairie dogs (ex~ept Utah prairie dog), 
Norway ~nd roof ratsf filice, ground 51.uirrelsl moles 'ex~ept 
in Indiana), voles, gophers and chipmunks (except in 
Califoronia). 

A('Il.Ur.:.sl:t.LJl..o __ lll~il:.Jlr.:.:l.ll!jJJO 
Add from 1 to 4 DetialR) Tablets or 5 to 20 DetialR) 
Pell.et.-, to each bun-ow opening. Seal tightly by 
c.:ihovelint,J soi I. over tht~ entranr':E:-~. F'lac:e the peLl(~t!5 
or tablets far enough down the burr~w tll0t ttle soi l 
used 10 plug 1he burrow doesn't cov~r tile pellets or 
tablets, slowillg down their action. Where possible, 
subsurface tunTleLs or rU'lW~Y~ Sl10uld be treated 
every 5 to 10 feet with a dose of 2 to 4 tablets or 
10 to 20 peLLc·ts, Use Lower rates in smaller 
b~!x\"'()W~q in tight 'c.:"")oil.s,. undH"\" mo~st soil condltiol,S 
and higher l-ate~5- j n 1.<:"1I-gel- bur-r OW~l,..., i n POI-OUS so i l~3 
and/ol- when ~;O i L IUO istll1-e i~-) I.ow.. In ex-b-emel.y dl'y 
01- pOl-UUS. SO itt it is somc::·:t irn(-;o~;) nClt possil1 le to 
obtain satisfactol-Y l-esults. This is particularly 
true in i n5t,':)nce~. \'-JI":'?I-coa the bUl-'-O\o.,1 system!:; are 
extensive such as mol~s or gophers. It i. always 
better not io fumjgate dIll' il19 extended per iods of 
dry weather. "rrea·t ,·eo~ened burrows and fresh 
I·-unWi1YS a second ti(tl(·~ :t to 3 days after the inii:ial 
1:reatlnf:~nt • 

Detia(R) may be used out of d~ors only, for c~,\troL of 
btlrrowing pests. Do not use witllin 15 feet (5 meters) of 
inhabited struc1uy·es. Dt) '101 apply to burrows whicll mdy 
open \11)(lr-::-r or i l1t~) O;:::C:UP i ed bu i ld i nSl~i. 

C.T.I".L r:.ll.ll rue.fI .t.l.L._ U ill.,.1 C!i£l 
This pr~duct is higllLy tt)xic t~ wi LdLife+ 
orq~nisms exposed to hy(1r'ogen phosphi(je gas in bu}-r'ows wi LL 
b~ ~~i I.Lf;;~d. Llo not -::lPP1.)' dil-C·;.(:tLy to r.\I,:.·tt:-:-r· or· we~tLancis 
(S"}'::lrrrp~:;, bO(l~:J.r mDr·~:;.li~·~·~~., dnd po·tho L(:.-~s). Do not cOHt<3min,;lif? 
1,o..1;:ltfi~\~ by cteaniw] \.I·l· e·tUipUi~.~nt ()\- di~~P(}5i)L u1: \tJastE-~~E.. 

F.:: 1.1 d ,; .ll!l fi. t:. ~~J. __ ~l P.!;;! J~ 1.,,::;; ... B,,~::; J [: . .L I:J.L .(1.11JO 
Thf~ llse of Dc.::'-ti..:1(I:::) in .j:l fIl·111n(·::Ol- th(':lt may ~{ill ()1- othl·?r~ .... i~:-(·;:o 

t°!C"H'tn an end')11qf.:."r('~c) or" thr-ea t~:~ner1 ~:;p(-~c i t?S 0\- cldvel-~;'.::o I. y 

modify their t)abit~t is a viol.atioTl of tederaL Law. The 
u~;.~~ 01'- this pi-ndllct- IS c:onlr-oll.(·:~d to pr-l·.~V[:.~nt de~1tll 0-,- hal-m 
to !-::!'ndanqf.·~r'C'd 0\- Hn"l":·~(·:lt(·:,n.:-:-~d !!;Pl·~r.: i.~_-:s that occur' i n th(~ 
tolLowinq coun-tics or ~L~~wt\ere in their range. lJS0 of 
this pr·oduct in ·t~\~ ~\r·ecl~ Li~ted below is ~rohibit~d 
lA,j·tnou"t ·fir~~·~ con·tdl.:t"in(.:J r,llid olJti;}ininc.:J per-mission fl-Ufli thE
El,d;:'\Tl(Je\"r~d Upl-:ci(·~,::; np(·~c:i(":tt.i~~t .)-1.: ·the he\~\,-fJ.·st \-~i'(Jiollai. 

Q'r'fiC:(':~~i o"f t!-it.' U~ ~;t Fi!':.h dud Wi l.dLif(-? Sel"vic(!' (FItJf:;). 

Al-P,';i~; Inf·,abt·tt~~:f b~ .. · E.lld~·:ln~:I(:.:.·r-(·:·:tI (1\ lhrf:.\d·tf~ned Speci(?c.;; 
(\) B\.;:lt::'~···"footc:;·d rer'rr-?l .- ~-:)1:ate of fir'izona, C()l.of·":-ldo~ 
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Kansas, I'1ontana, t-I(·!bl-a~;k{1~ New t~t~xir.::o, N01-th Dal{uta, 
OI~lahQfJl.:,); South J)al·~()ta, Texas. Utc-~h .ellid Wyocn(n(;). 

(2) BL'lni-'noned leop~rd Lizef'd - Counties of Ke,-n, 
l<, W)S t F\-C::~;1\() t r1.';\d(:!\-<."'\, M(!1r'ced, .a nd Tu l-d.l-e ,1\ the 5 ta te 
of Cal itol-niaf' 

(3) Desert tortoise - Washington County in the stat~ of 
Utah. 

(4) ~astern indigo sl\ake - Sta1es of Florida dfld 
(3(~Ol-g ia. 

(5) San .Joaquin kit fox - COU,\ti~5 of Kern, Kings, 
F,"e5no1 Mt:l··cr~dt 1'1(lni(·~rey, Ban JJenito, B,~n l.uis Dbispo, 
SaTlta Barbarat f'llar'e and Ventura in ttle state of 
Ca L j·for·lll.i.}y 

( l) NDF:TH C(\fmL IN.'\ 
Detia(f-1:') TabLr.: .. ts ~-11ld Pellt::.'is m·;':lY onl.)l bF~ lLs(~d 
for control. of rnts and mi~e in the state of 
N01 .. th C2Il"oLiTldf U::5€:- dgajll~::l" other pe~)t5 is not 
pel-mi tt{~df 

, ~~ ) (W;I...AHOM,"> 

A specj~L perHlii fo\· black-tai L(~d prairie dog cOI\troL 
~y PO i-:;()ll.illg i"£~ \"('·~'luir-(-:·~d in Okl.<lhool-::l. Conb:lct thf~ 
Oklahoma State Dep:)rtmrnnt ~f Wildlife Conserva1ioll to 
obta i 1\ ttl I~. PC\-I\\\ t II-

( .3) I,).l !3CONG I N 
A siate p~rfnit is required for use of pesticides in 
Wisconsin to ~ontf-ol smaLL mdmmaLs 1 excepi rats or 
mice. ~··tC'.l~"·~ ..::ont-.flct you,- I.oeill. [lel:)d)-1:mf:~nt of Natur-E.l 
Resources offi~~ for i'lfol·mdtiOYl. 

(4) INDIANA 
U!5E? of D!:'t j a 0\:) Tc:'lb Lpts OJ- F'(-~ L I.(-?-ts f (U- 100 Lt.;

r..:ontl·ol. is nnt 1.\:-~9dl. in i:he ~"l,11:t.::~ of Indian~·:\. 

(t)' ) t~ I SSOlJr~ J 

A So-tate permi1 i~.i. rr·~·:tuil-(·:'d for U!5(-:,' of Pt:~stic:idf:."'.!~ in 
Mi5't~OU'-1 ·to COH"lTO I. f:illlc11. L mammi:\ I.s 1 E:·n(Ct~pt I~a·t~~ i:lHcI 
mice. PLe"J~~(~ C;Otl·t.1c-l: l·h(·;~ Mis!::-o'lri lJt:~pi:ll-1:mt-i'nt of 
Co Tiserv.,) t ion () f'f' i '.:e of or' i nf (11' mi;) t ion. 

( 6) I\A~!f,AS 

A SPE.'Ci.11. per-mit for- hl.~:\c~{·-t(1i Lt?d Pl-i:lirie d()·~ control. 
b:--- 1~()i!5()nillg i~j. l"('·~'~.uil"'(~~d in Kal1S<:l~1. Con-tact th(-~ l"\i:,"~.~.::)5 
Fish and G~m~ C~mnliRsioTI to obtain tl"Ii5 permit. 
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('n CALIFClf~NIA 

Ur:;e of l!l~t i a \R) Tab Let~) a nd Fie ll.e'ts for- c:h i penu nh 
cont,-oL is not Le'3aL ill the ,;tate of CaLifo'-Ilia. 

B. (\PPL.ICATXON PROCEDUF:ES FOI': FUMIGATION OF BEEHI'JES. SUPERB 
AND OTHE.R f,'EEKEEPING ElRlIPMENT 

DetiaCR) TabLEts and ~eLLets may be u&ed for the control of the 
qrf?atc-?l- wax moth i n S"do\·C:.~d beeh i Vl:~S, super~:i (';lind ottu:n
beekeeping e~uipment drld for the destruction of beest 
Atl- i can i zed beest and d i ~;.t:::'n~;.(:"~d bee!:') i ftc: lud i ng those i nf~sted 
ltJi-th tl-c3c:heaL rni-te"J. arid "fotll.bl-ood. Tht1 \"e<:olOmended dOl3c.~(.~e for' 
this use is ~)-'45 tabLet~:; or :U:;O-::!25 pelle-l's per 1000 cu. ft •• 

f:umigations may be p€~l"f()lHm(-~cI in (:hamb(~\-~5 at a-bno~-iphe\-ic 

pressure, under tarpaulins, etc., by pLacing the tablets or
pellets on trays or in Inoisttrre permcabl.e envelopes. Do not 
add more than 2 icblets or 10 F)eLLe1s to e~ch enveLupe. Honey 
from tf~ated hives or stwers may only be used for bee food. 



/ \ 
Page 31 

O:l~;8l! I.~ H. PI'WTECTIVE CUJTHINI3 
(~:I':';!~~ ~·J('~a\- ch-y glov€<-6 {\\8dt."'} of cot{-on 0\- othey ma-b:!)-iill whE.~n 

(~:J.~·nA contat:1: ~li1"h tiibLets i pr~lLe1:~Jt 0\- thr.-!'i,- dU$'t is Li~(ely. 
'~~.'_:'.if]~; ll.,l~':}!:;h hands aft.?l- uS£~. 

()1.~;8f.. 

":150 "I 
~\ -( 1.!,{)(1 
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~.):! '~;~,'(.1 

(~t t.:;II':) 1. 
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{~:t 'Y?H 
('1:1 ~:;(19 

~):I ·9)(\ 

01 ~.t):l 

(l'~ /.{l~.~ 

'.'l-! ~~ .. ('a ~~ 
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t) ~ I~t)~:; 

0:1.1·06 
() J. 6 1> ? 
(\:1 /-.()!~ 

f)t(~tY·i 

~\:1. ·~·:t () 
(~'I /J 1,:J. 

(\~_(·l ? 
('\1/·1.:~ 

~11!.J.A 

t.' 1. (,.10;; 
(\:1 (:1/, 

(11./.:1.? 

"·I./~ 1.P 
t)~.b.1. 9 
t.'1 ·~/;JO 
(\t~~?1. 

(11 ,I. '~"~.~ 

'
0

) 'I, ,~,::.~':.( 

(1·1/·~.:~·4 

,'I" b~,?~:; 
:')lZ·?!''1 
r.~ t -!~ ~!7 
(l:!.f'~?EI 
(l1.~~ 'l:() 

(\.1 {.:~:!. 

t .... ·11 • . ~? 

~l·ll .. ~.-~ 

~~:I .!,:14 
(l1 <.:~:::; 

:I: • m:.m·:·II~ATm~Y PF:tlTECTHIN 
:I.. \~HEN RESPIf,ATOIW PROTECTION MUST BE WORN 

NIUSH/MSHA approved reepiratory proieLtion must be worn 
duril\9 exposure to concentrations in excess of pel-miffed 
limits or when concentratioTIS ar'e unknowrl. 

2. F"ERMH3fHBLF.: GAS CONCENTRATHIN f~ANGES FOR RESprr~ATORY 
fH(JTI~CTIClN DEVfG£S 

A NIOSH/MSHA Clppn)ved, full. face 9"S m"sf: - hyd,'ogen 
phosphide c(~nister com):.oi"'cu"tion mi:1Y be u~3ed at Levels up 
-to :1.5 ppm or "to 0SCap€~ 1'")-om l.evt3'ls up -to 1500 ppm. 
AboVf? -this Level 0\- in situation!5 whe,-e thf-~ hy(:h-og(~n 

phosphide rconcentr·ation is unf:nown. a NIOSH/NSHA 
approved, self-contajned breathing apparatus (SCBA) or 
i t~5 (~·~.H i Vi} lent mu.st be used. The NJ:08H/DSHA F'oc~{et 

GU.idf:':', a'-'8~5, DHE\'J/NIOgH 7H··-2:J.O# t is"ts the!5e and o1.hel
typer:; of tlppcov~~d ,'e;'l..:;'p i r,';\·t()\~S ,")Itd "the t:oncell"b-at i on 
L j m i i"s -c:F' wh i ell thr~y may !:If:- lls~~d. 

:~. 1·~U1U:mr:MENH) F·Of~ IWAIL,,\HII..ITY OF REBI"n::ATORY PRDTECTIDN 

Respira1oY'Y proicciion ffi\lSt be available at the site of 
application in ca~:ie it lt~ nt::~E~ded when clPI:llYing De-tie(R) 
from within th~ ntructure being fumigated. An approve(j 
tull 1:a(,"':f~ qc:1CZ". m.a!.;({ - pl·10~.~phine C'.,;:"jT1istEH- combination 01-

•• If-cont~in.d bre~thin9 apparatum (SCBA) Dr itB 
e~uivalellt loust be avai labLe at the sjte of application. 
If SCBA 0\- j·ts (-;;o·~.\1iVi~I.\·~·nt is not avai Lablf~ ,:l·t ·tht~ 

i:lppl.ica"l·jon Site, it rnu"f:d' b€~ t-1Vdil(:lbl.(~ LOCi:'JllYt for" 
example, at a fire 5i~tio'1 or re~cue s~u~d. 

Respiratory protcciioT1 T,ced not be avai Labl~ for 
appl.ic8-t'ons fl-om o\.\t~ih:'i~ "\·hf.-~ al··ea to b(~ fumigated such 
a~ dcldition of 1abLei~ or pel.lets "to automatic 
dispellsing devic~g, etc., if expOfiures above t~le 

permitted exposure Limit wi Ll n01 be eT1count~red. 

Respirator'y protoctiQn rle~d 110t be av~i L~ble for outdoor 
t~llP l \Ci\"t {Oll$o. 

[f monitoring s.uipment im not avai l~bl.e on a farm and 
applicatio11 cannot be done from ol,tside the siructure, 
nfl appr'ovf:1'd cdniste:-":'l- l-f.\~:;P ir'.;)i'ol- mu~.·t be WOI"n dl1l-j nq 
applicatioll from within tllU enclosed indoor area. 

,). Pl..ACAI·anNl3 DI' FUM WATErI AHEAB 
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The? appLicatol- mus·t pleca)-cl 0\- post all en"ll-anCf~s to thE' 
fumigated area with signs bearing: 

1. • The s i 9 na l wOl-d "[lAt-/C-)F.R/PEI..IGRCl" ,3 nd the SKULL and 
CmlSHIIONES s ymb 0 lin 1- ~:c/ + 

2:. The sta"te::!ment, flAl-c~a .. 1ncl/o\- c()mmodity uotiel- fumigationt 
no NOT ENTER/NO ENTflE". 

,3. The statf.~meT1'(: "Th i~l sign may only be l-ernoved aftt.!'l- the 
commodity is cureple1ely aerated <contains 0.3 ppm or 
less phosphine gas). If inconlpleteLy aerated cnmmodity 
is tl-ansferr(-3'd to a nE~W -si tt:~, the nelN si ·h~ must iillso be 
p l,:u.:al~cled ~'3nd wOl-heTs must not be expo~ied to (I}OI-e "than 
0.:3 ppm pho~-,ph i ne." 

4. The da"te and time fumigiition br.';·ginf.i and is coeilpLeted. 
5. Name of fumigant used. 
6 ~, N<.1o·le t addl-ess, to' Leph u lh~ numbt·n- of the app L i Cd tor'. 

AL l f.-!'ntrances too a fumi(;H~ted ~H"r~a must be p l~iC:.:ll··ded. ~Jher'l7.' 

posnibLe, placards should be pLaced il\ advance of the 
fl..unic.:lation in ordEn- to l{eep U .. th'Hlthol-ized Pf.~I~SUn5 aW,lY. Feu
rai Iroad hupper cars, pLacarding must be placed securely on 
both sides of the c~r near the Ladders and next to the top 
hi .. \tch into wbich the f'umi'9dnt is int\-oduced. 

<:'0 ""' .... -{, 1'; 
Dn not r·(;!lTtove a p Lat-:ard unt i I. the -tr'f.:.\d-t-edr\~ i 50 a~\\-a1'ed 

dO\,Jn to 0.3 ppm Ol- lc~ss. To ch:~tel"min('~ wh('~th2r;·;a€~1·(""'ltion is 
c(\mpl{::,:,ie, each furnigaied sitf.·~ or vehicl{::,:, must be monitored 
and shown to contain 0.3 PF'm or le~s hydrogel} phosphide qas 
in th€·~ air S{;)clCe cll-ound and, whmn fE'~~!.=)ihle, ill the ma=,s of 
-the C ommod i -ty + 

I'ransfer of incompleteLy Gel'ated comrnodity to a new site is 
per"missjbLe, tlowever "ttle new storage must be plsc:arded if it 
(:ontaios more than 0.3 PPln t,ydrogen phosphide. 

WQrker"s who handle incompleteLy aerated commodity must be 
i n-fol-med -3lld apP,-opl- i atf~ m(;;,aSU1~c;.:>s mU~:j.t be "ta~{GHl (i .l~.,. 
venti lation or respira"tory prutection) to prevent exposur~~ 
from ext:eeding the exposure limits for hydrogen phosptlide. 

It is recommen~ed ttlat the per~on respoY,sibLe for" remOVillg 
th~ placards be famj li~r wittl the physicaL. chenticaL and 
-I:~x ico tOg ie:a L p'-OpeIN"t ifi'S of hydr'()(:.H:~n pho!i-ph idf~. Th€~y ~j.houl.d 

£of.~j.() lifO? ~'n()w'-l'!'d'JeablC' in hol.oJ to 'lc';ll'f:! 9,15 rl~c'ldin(Jr3' fo-;oXI·~O~?ltl~e 

Limits, sym~toms and first aid treatment for tlydl-ogell 
phosphide poisoning. 

llAB DETECT! DN EClU I F'MENT 
fhel-e arf-J ~;f.:~vera l l~e I. i ab L(£~ ("h:~v i C(~~5 I1lcH·~,e-!t(7~d. One ~'YPl'!' 

is the hand pump when used in conjunction with the 
appropriate detector tubef They are portable, simpLe 
devices and do not re~uire in·to11sive training or' el"abora-te 
~;Up()o\-1' i n9 e'tuipment to ope\"i-\te. Fu1:l'1e\Nmo,"et th .. "~y ~':i\-e 
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ineXPQn~iivt~l.y adaptabl.e to \~\:1mot~ olOnitol-ing p,~()c:edure5 and 
t\liLl nlC:-":'ilSlH"e concen·t,-a"tion"!.:. of hyclro()F.~n phosl-l'hide in air in 
+race am~unts on up. Use instr'uctions are encLosed wfth 
each F'urchase. Consul1 your local suppLier of stich 
equipment or cot}tact Re£e8rctl Products Company for more 
i nfor·nhl·t ion. 

AERATIDN OF FUMlGATED C(Jrl~lODITIEB 
l.. FOODS AND FEEDS 

"'olerances for hydr0qeTl phcsphide residues have been 
est~bLi5hed at 0.1 ppm for animal feeds and 0.01 ppfn for 
finish~d foods. To guarantee coa,pLiance with 1Jlese 
i:oter(lnc:es, it is llec"C:!'ssa,-y to ifc-:Ol-ate the~)e commodi·\:iE.\5 
for 48 hours prior to offering them to the end 
c: 0 nsum8t-. 

TOBACCO 
"'obacco must be aerated for' at Least th,'ee ~ays (72 
hours) when fumigated in hogsheads and for at Least two 
days (48 hours) when fllffi.(3~ded i t\ o·ther CQtl"ta i n€:~\··s .. 
When plastic Linel's are used, Longer aeratioT1 periods 
t>J i I. l pr OlH'Ib I. y b~ 1" e'l 1I ired t () af~r c:.i te the C ommod it)' dow n 
to 0.3 ppm. 

As an dLternative to these aeration periods, eactl 
container of a ircat~d commodity may bH analyzed for 
residues using accapted anaLytical methods. If residues 
dl-(? I.f-:ot;'~ than tolerance f.(;lveL!:l, th€-~ commodity nll~y be 
shipped to the consumer r09dl'dles5 of 1tle above holding 
periods. 

APPLlCAT(Jf~ AND Wm~KEH EXPDSURE 
1.. HYDROGEN PHOSPHIDE EXPCJEUHE LHllTS 

l::,xPosul~e -to hydY'ogen pho·mph ide 1I1U~:i1: not excee\.\ the 8 
ho,-I.l- TWA ot ().3 ppm "f\)\- i ... f>plicc:. ... -tors a11d wor~n?r':.. dU1'iHg 
applied·tion. AppLication is defined as the time period 
COV(i'l- i 119 the open i n<J uf th(!~ f i '·51: co n-l"a i n~n·, ilPP Ly i 1l'~ 
the ~ppropriate dosage of fumigant and cLosing up the 
site to be fumigated. All pel'sons in the treated site 
and in adjacent indo)F areas are covered by this 
exposure standard. 

Aftel- nppi iCc":ltion is C:ilmpl.(·!'b·:,~d wrH'hr~l- Oi- C:l?F-'l.iCt"3i:c)l

eXPOSllre mb.&1 not exceed 0.3 ppm maximum concentl-atiotl. 
Slictl exposures may ()ccur ~ecauge of leakage i~to 
t~t,cl.o~5ed 8)-e<)S 'fl"()fI"I ·fumi9,;.·\·ion f;)i"t'~=Jf t:lu~-'n("; ,-eentry or 
durin~ transfer of U'laer ~ted COffifnodity. 

AI"PLIC(.\TION OF FUM I:GI'INT 
l)et")(,:!'ndiflC) upon ·tf~mpr~)"a·tur·(;> an\:: hUlIlidi·tYf [lf~·tid(I~) 

Tabl.f::-~5 1:11\\.1 Pell.f~ts l-el,e~1~:-'t:.\ hvd\·o('".:J(~n r-)hosphictf~ ~H'I~;; 

elowLy upon eXf'osur'c to m~i~·t'lre from the air. Tlli~ 

r·f.-~l,"*!~'Be is oft€·:n ~1.Ol'J ~.:.'now3h ·t(~ pf~\"·ct\i·t a,r:plt<:.a"to\··-;,;, \"0 
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df!posi t fumigafd' in the desi'-E~d a,"eas dnd then vacate 
the pY"(\miS9S wj~hout significant exposure to the gas. 
If tile f~lnligator·s 2xposure exceeds tt\e 8 tlour TWA of 
0.3 ppm, approved respiratory proiectioTl must be worn. 
G.::lS (:onc.eni:,-at i on m(;~a-:~urf~m~~nt~j "FO\- hafety pUI"po~5es must 
be ffiB(je using low Level detector tubes or ot~ler suitablD 
low level detection e~uipment. S~e the • In~ustridl 

HyeJ i€~nf~ Moni -t(}l- i ngll sec~ i no bE'low. Infot-nwf i on on 
hyd\'Q'Jen phosph ide <.ph O-::3Ph. i ne,. F'H3~ de-tec:i:ol- -tllbes {\\ay 
be obtained from Research Product~ Company. 

It is often or'ac-tical to wear' approved respiratory 
p)-otec:tion fl-om st<)l~t to finish. This is pal-ticuldl'ly 
true when performing la¥g~ space fumi9ations or when 
fumi9atin~ bulk stored commodities in flat stcrage 
buildinc3s. 

LEAI<;AGE !'HOM FUMIGATED fOXTES 
Hydr' ogen ph osph ,de IS 11 i -:'Jh I y mot' j I.f~ a \"cd 9 i ven eno uCJh 
ij,l1f? may penetl-i:~t-~ £~(·:::·f~J11ingl.y 'las tiqh-t matt:n-ial'5 such d.5 

con':.::,-ete .and c i nlicl- b I.ocl·:. ThEn"e1"'ol"e, adjacent, 
enclosed areas li!1Cly to be occu~)ied should be exaroiT1ed 
to ensure that signlficaT\t Leakage has not occurred. 
Sealing of tt\e fumig~ted si1e and/or air flow in the 
occupied areas ~hould be llsed to reduce 9XP05ure. 

AERATION AND I..:EENTI'<Y 
If the area is "to be f~nb:-:>r'ed aft(~l~ fumi9a·t ion, it li1us·t 
be 3erated Ul1ti L Jt,e Level of hydrogeTc phosphide gas is 
0.3 ppm or beLow, The area or site must be monitored to 
~?n~'.I.I·e 'l:hat libf~I-c.tion (If gas 'f\-lHrl the treated c:o(\\modi·ty 
does no-t result in the development of unacceptable 
l~ve~s of hydrog~n phosphide. Do not allow reentry into 
treated areas by any F)eV'son before this time unless 
protected by an approved respirator. 

HANDL.ING lINi\Ef~A II"D CmiM()DITIEH 
"Iransfer and PI-or.:F-5!?~in9 i)f a 1:r·E.·c':)"l't-::-cI commodity pl-ior' 1:0 
r.:ompl.E:·'\:e af-~I-dtion is pe1-mi5t;ible, h()W~1Vel- wOI~l-ters (11.:St 
n01 be exposad to tlydrogefl ptlo5phicte in eXCP5S 01 tile 
permitted expOSllre liolits. 

INDUSTRIAL HYGIENE MONI TOI~ING 
It is racommYnd~d that hydrogen phosphide exposure b~ 
(}ocumen1:r:·d in an op\~Tatif)n 1.09 or' lllanual 'fOl~ E::'ac;h !":ii1:f~ 
[,nd ~pel··a·t i on Wh(;')-l: eXpO~;'ll'l-t·? milY ot:t:U\··. "ThE;1 purpo!;e o·f 
·ntis munitor"inq i~ 1.-0 p,·(:."':'vent exC::(·~~j!5ive eXPO~il1l-e ilTld tc 
d~~tr.~,·"mi nE;~ wh~,,?T\ and whel-\~~ r'esp ;r<:1·tol~Y Pl-OtMC1: i on is 

This monftoritlg is ~aTldato,'Y alttlO(lgh once 
eXPosures have be(~n ade,\uateLy chdl-ac·terized, sub5e1.ueTlt 
mOTlitoring is Tlot routinely l-equiredt liowever, spot 
c:hec:k!.~ shoul.rJ bE' marf(:~ oCl:a~:;iof1,i:llly, r~special.ty if 

, C 0 n<1 i t ions s i CJ 1\ i fir.: c1 n t l~" 
.} .1' Ie ,; 1/ 



~'d ""/'?"? 
n17~?n 

(I"J "?')'} 

" 1 ql.)t~ 
"',1 ~~~)l 

(\1 ~h~:~ 

1"1.!"1~)n. 

(11005 
()l(U).~ 

():I O(y~ 

"1 f:~')B 
()~qO~·\ 

[)1n1J~ 

,. •• f :~:I 1. 

,~" ... :~ 
~\'fJ1'''~ 
f·lt!1~.4 

(:t ~. ~:I :1. ~:! 
n:t.~)~ (-;, 
(\1 ~~1.? 

1~1.~~~O 

('1 (!.'.~1. 
f'I'IJ~':,:'~:) 

f):! n~?·.".( 
{~ '.~~':?.1 

r"; 1 ~-~:.:~::: 

:'~'I ~ " . ."1(. 

(.1 n?7 
:2~~ II 

(\:: fr';~(~ 

!"dn-'.q 
:'t., ~-=:;~~:~ 

n11~ "(~-; 

(, '! ~y-~/. 
n') n'-~? 

(l·f.! ~ .. H' 

(11.f.} A t 

, .• '1 !"!A. -{ 

(l·I'~.c.,\ 

n 1 ~.~i~ ,~; 

• -) 1 :.~.t\./. 

~l-lt: .. 1. '.' 

"1 !':.·H~ 

N. 

.. , , . 

F'agf~ 35 

med5l1l-ements should be taken in the wor~(er's breathiTlg 
zone. Monitorin~ is not required o'ltdoors~ 

E:NGINEERING CON1ROL.S 1'\14[1 W)m, PR!',CTICEB 
If initial mOT)i coring shows that wor~,ers ~re exposed to 
cunCf.-\n"t1-at i on~; in exces'!.:1 ()'f thE.' per m i l,"ted expO~~ll1-e 

I.imits then enginee\-ing c:on"t1'ols (such as fOl-ced ail
venti lation) aT1d/or' appropriate work practices ShOllLd be 
~~5ed where possible in an attempt to reduce exposure to 
below permitted limits. 

STOF<AGE AND DISPOl,AL 
1. • 

" . .'_ r 

BroRAGE 
Flasks stlollld be stored in a dry, well venti lated area, 
..;'!way f1-OJll hl:-~at i:lnd under loc~t i."tl\d key. Post i-Jti e'~ 

pest ie ido:? storage a·rea.. Do not t':ontcHni natE-~ wdtel", food 
or fe~d by storing pesticides in t~le same areas lLsed to 
s+ore these commodiiies. Do T10t siore in bui Ldings 
\I..'h~re humans 01- clomest ie 81', i thi:.l 1.5 t-E:.~·sitle. l~C'-::-ep out of 
reach of cl,ildren. 

D2tiA(R) Tab Leis and Pellets are supplied in gas tight 
reseal~bLet aluminum flasks. Do Tlot expose the product 
~T\side -fLi.-tsl{s -to .1;'tmc)~~pher·ic mois't(J1-E~ any lOn(3(~1- th,':ln i!; 

flecr~~;~~ar·y. Seat ti"Jhtl.y bE!fol"(-? I"etul·ning opeTled fl('3~}ks 

to s1or·cv!}e. Th(~ shc;olf I.iff.·~ of D(:~-ti<:1(F~) is vir"tually 
unlimit~d if the cot~tdiners d1-e 1ightly sealed. 

~Lasks s!)ould no1 be stor~d at sub-zero 1emperatures 
bCCBtlse ttiis wi Ll incr~ase "the possibi Lity o~ An 
ig1li1ion (flash) when opened. 

)"I!C;PUtlAL OF Ut~I:~r:;C,U:Er! Of, f:(ll{nDl,I,,:LBI~AC;IL~I! TAnL.ETtl em 
~'ELLErH 

(From ~';'P- i 1.1.5t tc.lk i W:l f I.asks u1- o-thl~'- 50lu"<:e~;) 

~~nr~~cted or Pdr'1i~lly ,-eActed Detia(R) PAI.le~s or 
Detia(R) "'ablet~ are clCtlteLy h~zardous. Imp-l'oper 
dis?osal of these products is a violation of federal 
law. If these pred\Jcts callflot be disF'osed of by 
or-d i nary use or acc(H'd j lV~1 1:0 thp i ns-tr'uct i on~j, thf:rt 
foll.o\llt contact YOU\- sl'ate p(':~-::)tic:ide 01" envil-01tmf.:-ntal 
C01ltrol ageTlCY or 1he haz~rdous was·te representative at 
1:he ne't':ll-est EPA '-l;o(,;Jional o-r=-r-tC'.:e for quidanc:e. [10 not 
contatnina·te water by disposal.. 

Some Local and state w~ste disposal reg'lla'tions may var'y 
fl-r.offi the fol.l.owin'~l ret::oil\fl\(~ndati()ns. Dit'iP05fll pl-uc:eciu,"c-?s 
~-lh{)ul.d be }-e-\/ie~·JecJ \.· •• i1'11 .:\pp1~or ... t"i(l·l(;.~ ,lu'l'hcH·j·ties ·to 
ensure compliance with I.o~~l regul.ations • 

FOJ.( !3PECIFIC INS"fHlJCT IONS SEE "BPlI..L AND LEAl': 
I·: RDCEDUHEB" ON t·'nGE UF· TH.m I'.(,NIIAI ..• 
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D UiPm,AL OF Pi:LLE'( 11~: TtIB1..ET DUBT FOLLOWING A SPACE 
f'UMIGATIDN 
a. 

b. 

(lelltn: ... .l. 
If properly exposeci, the residual dust remail,ing 
after a fumigation with DetiaCR) wi II be a 
grayish white, spc·!-n1:, nOllhc'.lzardous wast(~ and ~Ji I.l 
contain only ~ small amOtlnt of unr~act~d aluminum 
phos('lhide. HfJwev"~I-, l-f;!'~;idual d\l~-)t fl"Ofn incompl.etl~l.y 

f-.!xpfj I3ed p<=-:L let~;) t.'r -tab Lfi't':.i- (S(·}(~ "E'(f'DSUF,E BUIDE" on 
page of this man\lal.) wi II Y'equire special cal-e. 
Confinement of eaEl1dl!~ sl~el,t re~iduaL dust, as in 
a cLosed container', or coLlection aTld stor~ge of 
I.al-ge '=t,uanti1-ies of this dust ffidY l-esult in a fil-e 
hazard. Small amounts 01 tlydrogen pllospl',ide may be 
'.:Jivo:~n off f"l-om thc-!' unl'(,~<"'lc:ted al.uminum phosphidet and 
c:on-fineml~'I-t of -the (;:k"~-' CHf.ly 1-(:1~3Ul·t in a flash. 

fUnl.f,;,\55 it c.:"" b(~ det(:H-milH:.:-d '-'Jith (:el-1:ain-t-)~ that thiSJA-itcUf'> 
\ dust IS spent j't Il.t·st be hc~ld for' seVE~ra l daY5 j :,..... . 
ibeyond 'the re·:tuil-I.:;'~,i ['D~pOSU1'e time Pl-ior to dispo!":ial iA~\d,t(llnc:-~ 
lor tile wet method (~0~ below) of deactivation must 
Ibe used. If the dust retains any of its greenish 
Icolor the wet method is recomnlended. , 

r!r::':._.t1!;; i.tlll.O 
J.n open areas, small 
residual du~t may be 
or by spread i ng over 
i nhab i ted b u i I.tI i ng~~. 

amount':l (up to 5 f last's) of 
disposed of on site by burial 
the larld sur'face away from 

Up to 3 flasks of 'tt,is 
)~'?~,!,5idual du .. ",t (4 1'(.'0 'I' LlJ!..,).) CIlny be::, coll(?I::-ted in a 
OW·? 9i:d_l.on bucltet for hol.din·iJ 01- dispoc;:.:.al. ~_al-'Jer 

amounts of r~sidual. dust m~y be coLlected in iii 

porOl'.S cLoth ba9 (burLapt cotton, etc.) fOl- huLdillq 
~Tlncl/or -('}-an~IPtr'ta1:j(}n to r:1 suj·tdbl.e clispos.f,1. site. 
Do Tlot put more than one half case (8 flasks ',f 
tablets 01- 1~~ f-lZlf::I-(s (If p(~LI,ets) of rt~sidll<!ll dust in 
eactl bag. Always transport these bags in an open 
v(-::-h ic Le·? Do not pil.l:.~ bi:l<;H_,). CAUTION: Do not H!:1e 
th i 5 tnf?thod 'for- c!u':i--t "l"ha't st i I. L r-eta i ns some of its 
ol-iqir,al. greenish cdl.or·. N~~ve.- confinE?l' di~~pose of 
or store reSidual dust ill cLoseej COTltainers such as 
dllmpsters, drums or plastic bags. 

Spent residuaL dust f"'om DetiaCR) may be coLlect~d 
and disposecl of a+ d f;ani-t.-{'I'-Y I.andfill, (1PP1-oved 
pesticide incinerator ()r ott,er appr'ovecl sites or by 
other procedures al~pr'oved I:)y federal, state and 
Local autiloriiies. 
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We.:Lt:1e.iQQU 
Fill an app~~op)-iat£.\ si~~f~c1 m(~~1:al containel~ 2/3 full 
with water. For each gallon of wat~r add 1/4 CUP of 
\ ow Sl1l1s i ng dl:-te)"9cn-t '))- sU'(,f fir.: t ant. Use no less 
than 10 gallons of wdte,-/de-tergent soLutio~) for e~ch 
cas~ of spent cnatel-iaL. SLpwLy pour the dust itlto 
i'he con·tainel- .a~" thc~ w<:.·tel- is stir'reel. Weal· 
apl'ropriate respi"atory protection. DO NOT COVER 
THE C()NTAINEr~ AT At·!',' TIME'. I'll is mu"t be done 
outd()O'~5 0'- i n fl~ont o"f an iH:le'lua1'e 1 'HI that 
exhau~j.ts.i jmm(~t1ia·tE:-:ly· outsidc.).. 

Disp05e of the water/dlls+ mixture (sLurry) (with or 
l.oJi"thol_~"t p,-c-!'Limilli\l-Y poul-inq out of excess water: in 
-3 sanitary landofitt \H oiher ~;u.\-ta.bl(~ b\l\eial site 
approved by Local authorities. Whel"e permissible, 
tIle sLurry may be poul-ed out on the ground. If it 
is heLd 36 hours it fficlY be poured into a storm 
SE'W91- • 

DISPOSAL DF EMPTY FLr.ElI'S 
.a. t1~.1t\9JL",QnR: ·n-iplf~ 1'il1'£:;(-;\ fl.a~:;.k~-i and !5topp~r~) 

to-Jith wt,"te,-. ·fhel~ i)-r°h:"~)W for r't .. ~cycLjng 01- ,-ec:ondi·ti()ni~"~gt 

01- puncture and dispo'3<-:? of them in a ~;.anit~H-Y Landfill. 
0'· nth'::n- appr-~~~f_\d s~i tfl' or" by ottH.!"- pr"Oct.~dl.l.\-es. 

-:'lpp\~(Jved by ot.it.at~3' and toea. l .alLtl"lOl~ i t i~~5" ni~o:~po~e oof 
\. i n~;.ate ina !:;.~}ni tar'y tr..nclf iLL 0)- by oiher appr ovr.;od 
p r' oc:(~d Ul-es. 
the c"ll-ound. 

Small ~uantities can be poured out on 

Remove Li(1s alld FLace empty flasks outdoors 
or in s"h'ut:iul"·e bei,",·] fucni«;ratf'!'d until l-,;::osidlle in 
fl.as~{s is '~€~iH::tpdi- F·l1nr.:tl1'-f:~ flTH1 disp()~i€~ of them in 
a sani·tc:})-y landfil.l or' othE:r i:lpprovt?d sitl~ 0\- by 
othel- procedures approved by state and loedL 
author i t ie~. 

SF'lI l ANI' LEAL" F'R·J('~-·-UL-'l-r' j f( ks - - .... - . .1 .,,' I .. _1.1 ,\ ~".fv ,.. ... c:{ "\ (IS ) 
1. • GENERAL Or 1''''' c.. 

A spi II o· ler than incidclltaL to application or nor~~al 

handLing, cc)n prorJuc::e hi9h tevt?t~:; of gas and, \'hr=l-c~fore 

311endin~ personnel mus1 waar a SCBA or its equivalef,t 
when the COTlc:entratiol1S of h~drogen ptlosptlide gas is 
\1n~:not .... n,. If tli('! concell-t,""at i un is ~{nOWnf Otht.1T 
NI(;SH/MGHA appl~OV(~l1 ,~ca~::.p j j-ao\ooroy Pl-Otf.:oC1: i on C(-'tTi be W\))~ n. 
1".l.le;~r dl-Y c:ot"ton o}- o'th(~I- t:'II.()V("~'5 whc~n handling !:1pill.l~"} 

m~' -\:c"- i d I.. 

(H111AGI~ TO FIBEI·,f)OMW CA!'lE 
Check aLtlminum ~LasJ{5~ If tlo,0Y are damageeJ handl.a as 
(1'::::"'S?"C:l- i bE~d be low. l"f"t h(-~>' i.lrf:;O 11 Ttdilm~::'~H~d r"(~t ur' n them 1: 0 
cElrdbQt?ll"d carton!::- 0,· ot;\t:r" !:.lJoi\"ab1.l~ pac:kagin<3 I.'Jhich 
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comp Lies wi ih DuT regult'd- i on~l. 

LEAKING FLABK PflOCEIIUgEB 
If alumillum fLasl:s have IJeSl1 punct(lred or damaged 
ca(lsing a Leak, the pr"oduci Inay be imm~didtely u5~dt the 
coni.-::l.inelM may be tempur .. -p-j Ly l-epdil~ed with alllminulil -tape 
or tl18 Detia(R) may be transferred from the damaged 
fLas~, to a 50Ul1d m0taL cont~il,er which should be sealed 
a.nd pl-opel- Ly Label.ed .as 81.umi Bum phosph ide. Tl-anSpol-t 
the damaqs(j con1ainers to an area suitable for f'es"ticide 
stol-i"lgE::o fOl- j n~ipec:t ion. Flu· J,hel- i Tlst,-uct i uns d'ld 
r~commenda·tiol15 may b~ obtained, if required, from 
f~E·seal-c:h P,-oduc-t!:'I. Compdny. 

~~andl.e empty damaged containers as described under 
"IHSF'llBAL OF EI·1PTY FLASKS" abov". 

SF'HL PIC;;OCE[lUI'\~:S 

Do not flush spi LLage down dr-~il1 with water. DO NOT 
use water at anytime t~ clean up a spi Ll. Water in 
contact ,,"Iiih llnrC?:lctc·(j l-abl..;:~t5 or pollf::>l-s will. rapidl.y 
accel.er~te the production of hydrogel\ ph()sphide yas and 
COlllrl cause spontal1eOll5 igT)itioll of tIle gas. If the 
~pi 1.1. is only a few mi\lu'tes oLd and is not contaminated 
by oth~~l- matel-Ialst coLl\~ct th(.;:o spi Lla<3(;-) and plaCf? it 
bac~, il1tO the ori~inal fldS~{ or other soul\d metal 
c()ntainer and tlgtliel) t,l~ cap. If possible, use 
i mined i "te I y. CAUTION: AN IGNITION MAY OCCUR WHEN n'IEBE 
CONTAINEI~S ARE f(EOf·'ENE.O. 

If the spi lled fIla-feria'- i!:.1. c()nt~llIiTlatE~d 01- ha~5 bf:'9un to 
vi~::.ibl.y dec:omposef ga1:hel- i1: UP dnd pLac<-?-:' it in1;(J open 
tOPt perforated gaLL~n cans and process It immediatel)'f 

Do not add more than abO(lt one flask (2 to 3 lbs.) of 
~~piLI.(-::cI nlatel-Ial to the buckr-.:-t. If on-site 
cI~-?tH.:tivation is no·t -feasibI.E', the!:1c.~ open cnntainf.:'!'l-s 
should be transported in opel' vehicLes to a suitable 
ared away from occupied bui I.cli119S. Wet or dry 
deactivation may then be ~arried out as descrihed in the 
section immediately beluw. 

DEAC1IVATION AN!.' !J.l i:PUBt,L OF UtlEE:f'I!~IEI:! __ Qf:LE:f'lI:n!f'I~,~,L.E;~:f'I~aEr.!_ 
TABLETS OR PELLETS 
~'l • Wei._J:1eiili).Q 

Trant:;pol·t material by hand (JI- in opl~n vE~hic.:les to 
open air aw~y fro~1 occupied s1r'llctur-es4 Fi ll. a drllffi 
2/3 fuLl. with water. 

t-",c1d 1/4 cup of 1.0\\1 ~_HJ.dsing det-eY'g"!nt 01- ~;)ui'f.:,.c.tflnt 
in each gaLLon of water-, Each flask of tablets or 
pel,Lets shoul.d be mix~d with Il0 L~5S thcln 1 gal.l.on 
ot water/detargent ~oluti~Tl. Slowl.y pOllr 1he 
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material into the water as it is stirred. Stir 
occasionally ther~after for at Least 36 hours, . Weal
appropriate respir"ator"y pl-ofection. DO NOT COVER 
THE CONTAINEf(. IF THE CONTAII~ER IS COVERED TI-IE: 
IWnm~Il;I~N PI·IOSPHUIE BE.ING GENFRATED WILL BE CDNFINED 
AND ~JIL.L DECUl1POSE EXPUJBIVELY. Til.? wet m.,thod of 
deactivation i~ ttlC methotl of cl'loice for q.uantities 
in excass of 5 fLdSks (10 to 15 pounds). It is safe 
to d iSPu5e o'f th i'£.~ slurTY. 

[Ii 5P'J5e:- o'f 'the l-esult i ng deac::'t iVclt .. ::-d sLu)-r'y. wi th or" 
witl-:out p,-eliOlina,'Y pou"("inq out of eXCe!i5 \,",a"((~:,\\-,. at 
~ sat,it~ry landfi Ll Or ott}er" slliiabLe b\lriaL site 
apprQved by local 8\lthcrities. Where permissible 
this slur'ry 10;1';/ be pOI1.l-ed into a s'lol-m sewel- 01- au"\" 
<>I\to the g,-oul\d. 

l!l::>!_.Me:.\Jlli.t1 
As an alternative to the wet method, wilen 
permissible small amoun1s (up to 5 flasks) of 
partially reacted or \It,reacted mdterial may be 
spread out in nn open, secure area away from 
oc:cupif:'>d btli lt1il\(]~ to be d(;.?activa1t~d by i;d:mufjpher"ic 
fll() i st\Il-(~. 

N()TE: Nf.~Vel- place pe1.l.l:ts. tah Lets., thl--:oil- dust 0'" 
the dtlst/watpl- -;;;l.urTY in c":l conf i ni';:~d conta i ne~- ~HH:h 
as a cLosed drum or pl.dstlc bags. Any tlydrogen 
ph(~spllide genernied wi lL be confitled and may 
de~O(hPOSe explosivel.y. 


