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In };PA Letter D~: 

MAR 1,61987 

DEnA PELLET LABEL --- FRllNT PANEL Unrlt'r the 'F('dt'r"l lnsccticicie. 
FungkidL". and Rtoril:'lItlc:iul' Act 
's 3mt'Jldl-d. Cor th(> pr$til'id~ 
K·gislen-d under EPA HE-g, ljo. 
'L-S-lfr"", ;? RESTRICTED USE f'ESTICIDE 

nUE TO ACUTE INHALATHJN TOXICITY OF HIGHLY 
TOXIC HYImOGEN PHOBPHI[lE (PHOSPHINE, PH3) GAS 

Far retail sale to and use only by certified applicators for 
ihose ,~es covered by the appLi~ator's certification or persons 
tl-" I ned In acco,-dallC::e with the attac:hed p.-oduct manua l wo,-k I ng 
u ndel- the d I rec t supel-V lsi on d nd I fl th(" phys I Cd l PI" eS"flce of the 
certified applicator. Physical presence means on site or on the 
premises. Read and follow the label and the Research. Products 
Company product manual which contains complete Instructions for 
the safe use of this pesticide. 

De t I a (R) F'ELI..,ETS 

A tumlga"t to.- the contl-ol of most ston.,d pl"oduc:t Inset,ts and 
their pre-adult stages. 

Active IngredientS ALuminum Phosphide •••••••• 57X 
Inert Ingredients: •••••••••••••••••••••••••••• 43U 
TDTAL. ................. t ............................ 100'"' 

KEEP (JUT OF REACH OF CHILDREN 

DANGEFV'PEl..J:cmO--PllISON 

Pf~I';CAUCHJN AI... LlSLlAHIO: Si usted no l~~e I ng les, no Use este 
prqducto hasta que la etlqueta se Ie hay" sida axpllcado 
£!ffil:1 l i amen·te. 

STATEMI::NT OF PRACTICAL. TREATMf,-,NT 

Eh'mp t oms of ove,-exp osure to h}-'dl- o<,JeYI ph osph I df~ an? heada(:hel •••• 
dlzzlneMs, nausea, dl"ic:ult b.'.athlng, vomiting and dlarrh~a'· 
In all cases of overexposure get medical attention imm.dlat.l~. 
Ta~{e victim to the doc.tol- 0'" em(:~r'9(~(l(::y t,-c~a1:me1\t faci llty, : •• e. 

• •• 
•••• IF GAB Ol~ nI.JB-r FF{oM PI::~LLEHl IS INHALED I Get exposc,)d pm-so n .fs' : 

fl-~~;;.h ail-, K'(?~"P Wa'''m and mll'·te $U'''f.~ ~'){,l'\"son can b,"th:lthf.-!' fr·P-E!Ly •• 
If bl"eathlnq hi~<I s'~()pp,,'(jr glv" i,..tiflcl".l .-esplr'ation by ... 
mou1:h-'i'o"-mou{'h or' o·the-n" mer..ns O'C' \ .. t~$l1t~(:i1'c:rtion. [10 not c;llvel"~' 
anyth i 09 by mouth 1'0 ",-ttl unCOll$C i OilS pel-uon, • II, : .. 
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:rr THE PELLETS or~ 'I HEIR DUST AI-~~: SWALLOWED! [lr I nf' 0,- adm in I ste,
<>l,e q,- two gl.as.es of watto,- and indue,e vomiting by touching b .. cf: 
of throat with finger, or if aval lable, administer syrup of 
ipecac. [10 not glv~ anything by mouth if victim is unconscious 
0,- not ale,-t. 

H PE.I..Ll:'TS OR THEIR DUST GET ON SKIN OR CLOTHING I 81' ush or 
shake material off clothes and shoes in well ventilated area. 
ALLow clothes to aerate in a venti lated area prior to 
la'.\Ild!,!'-illq. [10 not Leave contaminated clothing in oc<:upied 
And/or confined areas such as automobi leSt vans, motel rooms, 
homes, etc. Wash contaminated skin tho,-ouCjhly with soap and 
loJatel-. 

:CF ))UST FFWM THE PELLETS GETS IN EYES: Flush with plenty of 
water. Get medical attention. 

See side panels for additional precautionary statements. 

Manufactu,-ed by: [let i a Fn,ybe"g, GMBH 
~'. O. [tax 10 

Dish ibuted by! 

694'" Laudenbach 
F.R. of' Germ""IY 

neseal-ch Pl~oducts Compel flY 
Div. of' McSha,-es, Inc, 
P. O. Box 1460 
Sa l i na, KS 67402--146() 

EPA Estab I. i shment No. 339B2WGOl 
EPA Registration No. 2548-63 

Ne·t Co ntents; 
Net W€,i<;lht! 

L.EFT PANEL 

HAZARDS 'I'D HUMANB AND flCll1ESTIC ANIMALS 

KE:e:P OUT OF REACH OF CHIL.DREN 
DANGER/POISON 

., . 
AI.umiTHlfn phosphide ill p'~llets 01- thei,- dLl"t can be fatal it! .... 
"'""-'11.1 owed. Do not <;let in eyes, In nost', on sf'in 0,- on clothi"9. 
))0 not e.lt, Ill-Inf: 01- smol-(t~ while h.,ndl.ing al.luninum phosphid2t.·. 
f'uml<Jants. When the cont.linf~r is opened Deti.l(R) Pel.lets w'i Lt· 
be<'.:Jin to l-IDI.~':\ase hydl-ogen phosphide (phur..;phine) which is an.- :.: 

'\ .. . 
pxtremely toxic gas. Lontact with water, acids end some othe~ 

~.~~'~~ ~~;C ,~.:;,~;~e::~~a ~n'''~r7iih ~~f,,~~:tt*j1~ ~.::.:. 
d~tt.4~~.eW~_mtJll -, tOl- .1PPI"OPI-I.lte monlto,-Inq .... 

•• 
" 

.1 
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Pl-Or:f~dul"r!s, PUl-e hydl-ogen phosphldr~ qas is odIn-Less) the OdOl
is due to a contaminant. Since an odor may n~t be detected 
l!nder certain circumstanc~s, the abseT,ce of a garlic odor does 
not mean that hydrogen phosphide gaB is absent. Observe proper 
aprl.i~ation, aerdtiol1, reentry ~'ld disposal procedures specified 
elsewhere in the labeling to prevent overexposure. 

F f,:r::t~lJENT EXf"OSUHE TO LO\J CONCENTRATIONS ABClVE PERllISSIr-lLE LEVEL.S 
l1VfJ~ A PERIOD OF DAYS OR WEEKS MAY CAUBf£ POISONING. 

NOTE:: TO PHYSICIAN 

Aluminum phosphide in pellets or their dust reacts with moisture 
from the air. water. acids, and m~ny other liquids to relehse 
hydrogen phosphide (phosphine) gas. Mi ld exposure by inhalation 
c:allS.S malaise (ind"finite f'"eling of' sid,ness). l-Inglng of 
eal-St fati<Jue, nausea and plNessure in chest which dl-e r"eLieved 
by removal to fresh air. Moderate poisonin9 causes weakness, 
vomiting. epigastric pain (pain just above the stomach), chest 
pain, diarrhea and dyspnea (difficulty In breathing), Symptoms 
oi' sevel-e po isoni ng may OCCUl- wi {'h i II a few hour's 01- UP to 
saveral days. resulting in pulmonary edema (fluid in lungs) and 
milY l ... d to dizziness, cyanosis (blue 01- pun,le skin r:OlOl->' 
un(:onsciousTiess and dea1h. 

In SUfficient qUantity, hydrogen phospl'ide affect. the liver, 
to{ idneys, Lungs, ne,·vous $}'stem dnd c:il-C.:ulc:.i"or"y system. 
:!nh<llat i on can c:ause lung edell),) (f I.uid in lungs) and hYP"'I-ernia 
(exl:-.(=l'SS of blood in i~ body par"f>, small pel-ivascuLal- b'Kain 
hemorrha9 •• and brain edema (fluid in brain). Ingestion can 
Cd~se lung and br~in symptoms, but ddmage to thE viscera (body 
r.:a'.'i1:)' o\wgans) is more common. Hych-ogen phosphid(:~ poi$oning m8Y 
n'lsult in (1,) pUlnHJllal-y ~dema, (2) liv\ll'- "l.tlVcded serun, GOT. LDH 
and alkaline phosphatase, redlJced prothrombin, tlemorrhage and 
j .. undice ()-, .. i.i.ow sl:in COlOI-) and (3) hidn,?y hematul-ia (blood in 
lI.l-in,,) and ,.nul-ia (ahnol-mal or' lad: of ul-in,.'tion). Pathology is 
chRracteristic cf hypoxia (oxygen deficiency il\ body tissue). 
Tr~?attn(=n·t Is symptomatic. 

CI..AHHIFJ.(::n BY UNDEr~(4R.LTEf<S LAliOf~ATORIES, lNC. (R) AS TO F:(I~E' 

1-\!l7.ARto ONLY {~HEN U~lED SPf,:CJ:FICAU, Y A€l DIRECTED IN THE: Bi:':F'ARATE 
INlHr~UCTI(JNB THAT AHE PMH OF' THE PRODUCT I.ABEUNG. IIETIA :', '. 
PEL.I£rS ARI~ NONCOMBUBTIBLE, £<UT EXPClBUl\E TO MOUH AIf< OR WA1"r,:rt' 
f~EL!::,A~lEB FLAMMABL.E AND TDXIC PHDSPH1NE GAS. SPON'1 AN~(JUS ' " , 
HlNIrlON MAY F~f::BlJLr IF C;ONTI'ICTEB BY WATI;T<. ACIDS on C:HEMlCAI~S' .. ,· 

•••• . ,. .. . 
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R :cGHT PANEL 

DIREcnONS FOR USE 

It is a viol.ation of fedel~al law to use 1;\-}is product in a 
manner inconsistent with its l~beling. 

The bQo~(lets "Application P",-ocedllres fo, lletia(R) Pell~'ts and 
Detia(R) T~blets" and "J:nst,-u.::tions fo.- Int,"ansit FUlnlgdtion of 
Ship Holds with D",tia(R) Pellet.- <,nd Tablets" a,-~, a pa,-t of 
Laheling. Refer to them for appli~ation pro.::edures and other 
inf"o,-mation necessa,""y to pl-opel-ly use tietia(R) Peltets. 

THIS PROnUCr If> ACCOMPANIED BY THE LABELING LISTED ABOVE. READ 
(',Nrt LJNl1H~STANn THE ENTIRE LABELn~G. ALL. PARTS OF THE LABELING 
Af<C El~UAI.LY IMPORTANT FUR SAFE AND EFFECTIVE UBI:: OF THIS 
PRODUC"I. CALL RESEARCH f-'f"~OI)UC"' 8 COMPANY ()r~ EPA IF YOU HAVE Ai~Y 
(~UESTION8 OR ItO NOr UNDERSTAND ANY PART OF THIS LAttEI .. ING. 

SlC1RAGE AND DISPOSAL 

STOR?,GE 

Flasks should be stored in a dry. well venti lated area. away 
from heat and under lock and key. Post as a pesticide storage 
area. Do not contaminate water. food or feed by storing 
resticides in the same areas used to store thege commodities~ 

])0 not store in buildings where hum~ns or domestic animals 
yes-ide. Re'r'e\" -to "the bool{.le1" "App L iCc-l·t· i on P)"ocedures for' 
Detia(R) Pellets and Detia(R) Tablets" fo,- additiotli>l stol-age 
i nst,,"uct ions. 

r.rHJ~·l1BAL OF UNREACTEJJ OR PAHTIALLY f~EACTED PELl_ETS (F."orn sp ills. 
leaking flasks or other sources) 

Unraactad or partially reacted Detia(R) Pellets are acutely 
hazardous. Improper disposol of tills product is a violation of 
fetie'-a l lA~lo 

tf th is p,-oduct c:annot be d ispoc:;«d of by or"d i nal"Y use 0'
~cco"ding to Liilbel.il1(3 illstructio\1~,t c:ontact your" s·tate pest;1~i-qe 
Q'~ envirOtlmen1:a l c:ont\~o I. agency (H~ the haZell'dous Witst~? ••• 
r~pr~sentativu at the nearest EPA regional office for guidancb. 
l:10 not contaminate wate\~ by clispOC;1clL. ~ •••• 

o 00 

•••• R.,,,ctad pe I. lf~ts a,-e not haZ<ll-dous. 1'01- COOlP lete d i sposa t. ~11!l 
~nt1 l!?a~( pY""Jced,,,--es ,-ef",~," -to the boo~( I.et "App t ica"! i on P,--ocedu"es 
fo,- Detia(R) Pellets .1nd [ieti.)(I':) Tablets". 
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DISPOSAL OF EMPTY FLASKS 

METHOD ONE: TI-iple ,-inse flasl{s and stoppe,-s with wate,-. Then 
of'le,- "0'- ,-ecycling 0'- ,-econditioning, 0'- pune,tun" and dispose 
~f them in a sanitary Landfi lL or other approved site 0,- by 
other procedures apPY'oved by state and local au·tI10rities. 
Dispose of rinsate in a sanitary landfi II or by other approved 
procedul-es. 

METH()J) ThIO: Hernove l id.-, and p lace empty f lasf:s outdOOo-.l 0'- in 
structure being fumigated unti l residue in flasks is reacted. 
Puncture and dispose of them in a sanitary landii II or other 
approved site or by other procedures approved by st.te and lo~al 

autho,- i ties. 

GENERAL 

Consult federal, state and local disposal authorities for 
approved procedures other than those qiven above. Approved 
p,-ocedur'es vary fo,- different t)'pe<-; of ~jenerator's. 

'''U" in doubt concerning whethe,- the dus1 is ,-ea(:terl and/or 
r.:on(:t.-')Yning pl-oper disposal techni·tllf~S contEH:t Reseal-c:h ProductC5 
Company. 
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ACCEPTED 
with en:".I ~,H::!\TS 

in EP,\ LcU<>r lklft'd: 

MAR 1 61987 
t'::d~'r t!ao f't'-Icml- los('ctiri.!c. 
Ft:III.::~..:i.!c. ;1:!I! kudcu[il'ili,' Act 
~" :1fI~\!JI·i~'d. for the PC:,t:li.dD 
rcoistcn .. '11 under EPlt Rr:g. No. 

PESTICIDE 
?-Sy,r-t;3 

RESlHICTED USE 
nUE TO ACUTE. INHALATION 

TOXIC HYDI~otlEN PHOSPH:rDE 
TOXICITY OF HIGHLY 
(PHOSPHINE. F'H3) GAS 

For retai l sale to and use only by certified applicators for 
i.-hose U5e-s covEH-ed by the dPpl.icatol-"~e'-tifiC:d1:ion 01-
P€Y"SlJllS trained in i.1CCOrr;-3nc£+ wi-~h tJLln~'\t~Eihed p\-oduct 
mAnual working under the direct sllpervision and in the 
physical presence of ihe c~rtified applicator. Physical 
presence means on site or ~n the premises. Read and follow 
th~ labal and the Researct Products Company product manual 
lJ}hit:h contains cOi,:?lete inst\-uc:tions fOI- i.·he sa.fe use of 
-th is pest i<: ide. 

APPL.ICATION PROCEDllREfJ 
FOf< 

[Ie t i a (R) 

PELLETS 

AND 

Detia(R) 

TABLETS 

HYDHOClEN F'HOBPHIDr:: Fl.mIGANTS 
FOH 

UBE. AGAINtH LISTED INBEr.:TS 
WHICH INFEST LHllED HA~J AmUClJI..Tlll~AJ.. 

COMMODITIES, ANIMAL FEEDH, PI,m:r::SSED FOODS, 
NONFUOD Pfml)UCTS M~n STORED TOBACCO 

Resaarch P,'oducts Company 
1) i v. of" Mc:Shi\rf:!~:' t Inc. 

P. D. Hox J.460 
Salina, Kansas 67402-J.460 

r,~PA (::~;t<)b r. i sh",.,nt No. ;~39EI2WGO l 
~PA Hagiatrotion No. 2348-63 
EPA Regimtratian No. 2348-62 

. " 
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I. INTRODUCTION 

HISTORY 
The hisiory of De~ja(R) pesticides is Long, dating back to 
th~ mid-1.930's. In 1.9'1'0 Deti<1(1;:) Gas EX-B W~1S int\~odl1ced into 
th~ United States. DetiaCR) Tablets and DetiaCR) Pellets 
we,-" int,-odur.:ed in 197"7. The m'H",f.1ctu,-e,-, Detia F,-eybe,-q 
GMBH, Wes·t GeTmany Wd!J 'the et''\,-Ly piOnfte\- in the deveLo\lment 
of hyd,- ogel) ph osph i dH' as a f lUll i qa nt gas. 

B. PHODUCT DEfJCHIPTIl1N 

c: 

Both Detia(H) Pellets and U.tiaCR) lab lets are a mixture of 
alumiTlum pho5phi~e (57% by weight), ammol\ium cal'bamate and 
urea which is pressed intQ tablet dTld/or pel. let form. The 
l)ef'Jl~L''/ Ephel~icaL peJ.Lets a1"e IliJout :5/8 11 in diametel- and 
'lH?iCJh o.() <,ll-am!3 each. ')'t;,' tahLC:1'ts c':l1~f.~ eithe-H' disc. shaped 
(4/~311 in d i acne1:e\~ and 1./5" th i c.k) 0\- sphe," i Cd Lin shdPe 
(~j/B" in cliame1:er> and \\'ei,]h 3.() c;n-ams e(~ch. A peLlet wi lL 
produce ~bout 0.2 grams hydrogen phosphide, the tablet about 
1.0 gram. Both react witt} ntmospheric moisture to produc~ 
tlydrogen phosphide (PH3) in the following ~ay: 

A l «()H)3 ... F'H3 

Mal"m. hu.n\id ai,- I']ccele)-a'h.?s 1.'he ,-eactio:n while cooL, d,-y ai1-
has -the opposite e1:'i.'f:."c·t, Fur exacnr'lf-:-, ~Jhf~n moisture and 
temperature of the fumi9ated commodity are high, 
decomposition of Detia(R) may be compl.ete in less than 3 
rlaY's~ H/')~J(,?ver at mOdEll-ate 'b:,.!'mp€~r'c':ltll\-(~S and low humidi1:it::os 
(h~clJmplJ~; i·t i on mt::iY rE"lu'ire ~'j days or fIUH-e. Th i s Y'ea(:t i on 
starts sLowly, gradually deceLerates and then tapers off 
agBin as the aluminum phospllide is spent. 

P~tia(R) Pellets and Tablets also contain affi"lonium carbamate 
w~ich Liberates dmmonia and carbon dioxide dS foLLows: 

NH~~ CODNH4 2NH3 + C02 

These ga~e~) are es!;C'ni i a I, I, y no Tit I ammf)b I.e and ae t a~) i ne)~ t i n~:I 
~gents to ,-educ:e fire haziH-ds. Thl~ l;tmmullia gas a LSD ~iel-VCS 
as d warning agen1. 

Spent Deiia(R) is a gray-whitp powde~ composed aLmost 
e!,tirely of aluminum hydroxide dnd other approved inert 
in~redients. If properly e~pos~d, the spent Detia(R) wi I.L 
1\ormaLly C011tain onl.y a small. amOtlllt of unr~acted aluminum 
ph(~sphidE' and mc'3lY be c1i~·PQ-:;H:~d of Without haZd\arJ. It i!:; lUl.:.t 
cQn~iidE~l"€~d a h.rizardou~, \<.'i.'Istl2. I'lowevf~r, th(,~ pa\~1'iaI.LY spent 
residue from inconlpl.e-teLy ex~osed Detia(R) re~uir'es special 
CAY'e. PreCdtltions and instr\l~tionn for fur1her deactivation 
Hnd di~;pos~1. wi I.l be given l.atC:-~l~ in this manual. 

PPDDUCT PACKAGING 
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The tab lets a)-e pacl{,1'3ed 500 to a f la",I,. 
packaged 1660 to a flask. 

The pe llets ell-e 

Th"! a lUfll i num f lasf,s in '"h i eh they ell-e p.;r:kaged al-e 
respaLabLe and seamLe5s. Tt\~ir 5heLf Life is almost 
unlirnited ';)s long as the P~lc~~c1ging t e emc"1ins well sealF.:'d and 
in1act. Once openedl the flasks m~y be tightly resealed and 
stored for futl1re use. 

WHAT IS HYDRL1GEN PHOSPHIDE? 
Hydrogen phosph idet mo'!"'e commonty rf:-feclHed to as phosph i net 
is d ColOleLe'EiS gas which is toxic to insectst humans, and 
other to,-ms of animal lii-e. It is V"I-Y mobi lEl with" hiClh 
vapor pressure. ('hus the penetrating capabi lity of hydrogen 
r>hosphide is ql"eat. The cOllibini:1i"ion of high moleculat
activii"y, vapor pressure dnd toxicity to insects at low 
dosages accounts for iis wide acceptance as a fum~gant. 

SAFETY RECOMI1f~NDA"I I [INS 
1.. C"I-efull.y I-ead the label_ing •• nd follow instnu:tions 

t:~xp L ie it I.y. 

4. 

B. 

'J. 
10. 

1 j_. 

12. 

Neve\- "J01-~~ alone when applyin9 fUlniqant from within the 
storage structure. 
N(~V€H" altotlJ u,-,inst\-ucted pE"~rsons to handie Detia(R). 
Appy'oved respirdiory protec'tion must be avai L~ble 
fOl- 'the fumigat i on of st'-I.lc:tl11-es fr'om wi th i n. 
Wear dry gLoves made of coitOl} or other material when 
c:ontac": wi-1:h t~.bl,et~)t peltet~"l Ole thE~ir dust is Lil-tely. 
It is pref'el-abLe to open 1:ulOigdnt containers in open dile 

01- nQ-Bt- a fan that exhau-s;;ts outside immt~diately. Nevet
open in d flammable atmosphere. 
1)0 flat allow Detia(R) to cOHtact 
pi Lt--:- up. 
Dispose of empty coni"ail,el-s and spf,o\Tl1: \"esiclual dU'=tt in a 
proper manner consi-r,t(~nt wl-th ·the label in!5'be ur..tiontrH 
Post "[lANGEI~" si<]ns on fumiLJ(:'t~~d dt'P.8S. 

Notify appropriate company empLoyems, and provide 
reLevant safety information to local officials at,nuaLly 
f 01- use i n thf.~ event O'f cl n ernel' ganey. 
Hyd,-oqen phosph ide fumiSH-\llt!":i .cu-("~ J1.\1.1 to be u~~t.,;,d fo,- vaCluun 
fumigations. 
f_X{'l'OSU1-e to hyd'l-o~en phospl. ide 101.l!-lt not exceed the 
8 hour TWA of 0.3 ppm during application or a m~ximum 
concentration ot 0.3 ppm after application is completed. 
'l'his includes reentry into a structl1re. 

:t·3. I:"u.mig('lted finished foods i.'Int1 ff1'eds mus't b(-:J .af~rclted 

4B h 0 U)-S I?I:llll: .. _.tIL.!l.f.ft:LimL.t 1I.._tlle __ eJllLt:JlliliilIWI.:l:' 
14. Transfer of d treated commodity to another site without 

complE~te iHaol~a·tion <dot ... 'Tl to 0.3 ppm Rhlxicount) is 
pe,em i 55 i b It:~ P'-OV i ded {'he tll';'W 5 i '\"e is p lc')carcled. 

l~:5. Ae'-~1-te con'tacuinat.-zocl cl.oJtllinq in wf~ll venti Latt-?d ar'f?a 
prior to washing. 

16. -Keep cOYltainers tigh'tLy CLOS0d except ~tlen removing 
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P\ROdllC1" • i''''. Do not ~euse ~lllminllm phosphide containers for any 
pu\,,'po'se othe)- ihan ~"eC7'C' l i W;I 01- r'e,'cond i t i on i n<,1. . 

1.8. OS~~A recommends ihai th~ exposure 5creeninq of 
employee,;, be conducted to rJ",t"r,t impaired pulnH>nary 
T',nct i on. OSHA r'ecom",,,,'nd,, tha t any comp loyees d~'vel"p i nq 
the above condition be refer'red for medical attention. 

II. PHECAlH IOHAln STATEMENTS 

A. HA2.Af~fi8 TO HUMANS AND DOMESTIC ANIMALS 
K~ep Out of Reach of Chi ldren 
DANGER-POISON 

ALuminum phosphide in pellets, tablets or their dusi can be 
fi3ital. if 5waLLowecl. D'J n!Jt 9(-3't in eyesJ in nose,. on s~dn or' 
on clothiny. Do not eai, drink or smoke whi le handlin9 
alIJ.min'-'.m phosphide fumi.o:j8nts .. When the containel- is openo:-~d 

D~tia(R) Tableis or Pellets wi ll. begin to release hydrogen 
phosphide (phosphine) which is an extremely toxic gas. 
Con'tact with waier-, acids i"lud samt? o "thE,n" li'~l1ids wi II 
an:el.e;-ate this r·eac~·iod".' _l·[·*<)arl.~· _ Qdo,- is detected. 

. .~ v.VY"f 9."-·~· ""r",..,'" ~1< f<t~ l-e·r-el- to S(-?ct I 011 on .-.1- Iii.... • 1 i ttl _ V1 &t\41. ,J'l_ 

~hp t I Edlu. i ... or'< ai "@HP B!5\H'ii~, fOl- apPl-opr iale moni tor i nq 
procedure!.:;. Pur("~ h'tt1rogen pbo~sph i dt:·~ gas i!:. odor le~)sj the 
odor is due ·to a cont.ami nin1t. Si nct~ an od()}- may not bt~ 

detected under certai~ cjrcumsiancest the absence of a 
garlic odor does nui meaT} that hydrogen phosphide qas is 
absen·t. UbSt?l-Ve proper apf' l i (:at i ont iH.~r-a·l ion, reenil-Y and 
dis("loS,3l pl-ocedul-es speclfi(.~d r:~lSC:.~wtH;:!'\Re in ihe I.<:lbeling to 
prevent overexposure. 

r'pE.PUENT "':xPOSUr~E HI CUNCENTF~AT:r()NS ABOVE, PEr::rnSSIBLE LEVEI..B 
OVEI~ A PEr,XCI!! OF DAYS (Jr, WEEKS r1AY CAUSE POHlClNING. 

B. STATEMENt" OF pr~ACTICAL TF::EATMEtH 
S)'mptoms of ove\-e)(pO~iUl-e 1:v hydr'oqen phospl-. idl~ dl-e headac:hf~t 

dizzinesst nauseat difficult brf~athing, vomiting .and 
rJ i f.ll-1-hea. Ina L l C,lSC!;i. of ()V(-.!.r·<::::'·xposm-e (.:tei med i (:al 
attention immedia1el..,.·. T.:,I{l~ victim to '" docto,- 01- em{~l-genc:y 
t,-edtment fal: i l i ty. 

1 • lL.9.tl~_.ll.L."d.Ulil.t.._tI:.o.rn._:t".!;.\ .. l!d.~ __ Jl.[:_.E1.f;"l.l.LIl:.t:L.1lii __ 111uslJ.ll:r.:i; (3"t 
~xposed perSOll ,to fresh air. Ke~p warul and make sure 
person can breathe freely. If bre~thinq has 5topped, 
"liv£, ar1ificial n~!;pl'-,l1ion by m{\uth-to--mouth 0'- othcer' 
means of resuscitation. Do 'lot give anythillg by mou1h 
to an unconSCiO\l~ perSOl1. 

:.~. I.f_:t.l1e._e.~J..le.l:a.!._l~b.Jl!J.~_ . .Q,L,_:.thQ.i:C_ .. I:J..y~J_,gr.~_.~!Ilgl.1,o.w~,;t : 
)),-ink Ol~ admini!5tcr Cflt'" or two gL';'o\~:;SE·~c..~ of watrH' and induct? 

/ 
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vomiting by touching back of throat witll finger, or if 
~vililabl.e, (."",dmini~t(~l- syTUp of ipecac. [10 not 9ive 
8nythin(J by mouth if vic.tim is unl:onsciou~5 01- no i.' ale\-t. 

It_p..!il.l1EJl<\.t. __ itl.b..i.~:t.:; __ J).!;._1bgll: .. _.lJ.1l,;;J._.g!~J.lL . .o..1.l_~,I1J.n_.o.l: 
cl.o,.t11111Slt Ih"ush 01- ~·hal-:-f.! ok1tel-iaL O'ff elo'tllt-1-s ~:tnd shlJe~.; in 
l.sJ~LI. ven-ti latf-:-d a:-ca. Allow c:lothp.-!; to del-a·te in a venti I.ated 
area prior to Launderitlg. Do not leave cOl,taminated 
cl.o'thin<;l in occupied and/or confin0d a1~ea SllC11 as 
?utomobi les, vans, motel rooms, Ilomes, etc. Wash 
contaminait:?d e·kill tht·r-ouyh1.)' with SOi3p and wc':1ter'. 

Get medical attention. 

NOTE "Ill PHYSICIAN 
ALtlminum phosphide tabletst pel1.mts or their dust reacts 
t',li1h mois-ture~ -fl-om the ail- t W":-11:iE::'1-, acids and many otht-~r 

L!~uids to rel~ase hydrogen phoaphide <.hosphine) gaB. Mi Ld 
eXpCn51.U-t-? by i nha tat i on cau':':3-(::'"Si. m(j: It!l i Sf? (i nde-F i nita fee ling o'f 

sic:kne!'';~)t ""'inging of e81- .... :;)' f.ati<JUf:, naUf:}f~c1: .anti p\-e~='~:Hll-~} in 
ch~~s.t tlJh i ch arf!' 1-e I. 1 e".lt~d b}·' '-P.flHJVd l to f1-esh i:l i r-. Modf::l-ate 
PlJis-oninq C:~:lUSE~~5 "H:~t.:'I·{nesst vomiting, epigasi"l-ic pain (pain 
IU:-:;t '-II.:..OV~ -tIle stom .. ~r.:h>t chi.~~;·t pain, dial-r-he'i:l and dyspn/;:':'a 
~d iff iCI.J.I.-t-}l in bl-eath i n.o:) { Bym)Jtoms o·r- ,;";j.(·:~vt-~l-e po i';;j.oni 1'I':j ma}-' 
OC~llr within a few hours or up ·to s~veral dayst resulting In 
puLmonary edema (fluid in LUilYS) and may l~ad to di2ziness~ 
~y~nosis (blue or purpLe ~kin coL(lr), unconsciousness al1d 
clP.'i..-lth. 

!n sufficient quantity hydrogen phusphide affects the Liver, 
kid n-::,,~'-s, I. n nqs, n{~l-V() 1jl..3 sys h~!m,. and <:: i ,-en I.a t or'Y system. 
Jn1v:1Lation CErn cause Ll\~l(l edema <fluid in lUn(3~-.) and 
Ilype'~1-(·?mi(1. (exc(;-~ss of bl,ood in a body Pc3\wt), sml;l.l.l 
ne'''iv:=l!::cul.ar bl"t~in hc:mol"r~hl'.1I~~) .anti b'''i-lin E·~C;EHna (fl.uid in 

j"n(JE~st i on Ci.\l"l c:au.~;I'-~ I.l~.n9 and bl'c") in 1,:;";'>:"fnP'lOIlH=i but 
dBma~e to tile viscera (body ~avity o"qans) is more common. 
HYflro~Jen phosph ide po i~30lli n.;-.:I m.3)' nt~!,:j.uLt in (:1.) puLmonary 
E··"jema, (2) L i vel- e I.r1v.:>ied aer· ... m GOT. L.[lH a nel a Llw Line 
rhospha1asc, reduced prottlroldLinl tlemo\'r'hago and jaundice 
~~·-ellol!J f.-ikin col.()\-) and (::~) ~{idHl'::~Y hf'~'fIlHtUl"ia (bl.ood ill 

' .... ·1- i ne) and anllr ia (~)bn('i"ma l 01' Lc':H..:k of ll"l- i na t ion). 
Pathol.ogy is characteristic ()f t~ypoxia (oKygell deficiency in 
hody t i SSUf~). Fl-(-:;"=tuen"t e.v.p()5Ur-t~ ()VE~r' (";1 pe::'}"' i (Id of day~;. 0\·' 

~'.It-~"""k~:; f!i=ty <:.aUSf!' Poi':.1i)ning .. Tr'e(~i"nlf:nt is ~iymp'tr')mi:ltic.. 

"bf.~ fo ll.n\~1i llq mf.~a!":)uX(~!3 ":"U-C ~:)I.L~~;Jf:::~:.ted for U!':H·? by ·the 
ph~~::ir.:ic":1n in ac:co\-d;,}1lct~ \\lith hi!~ own .illt:l'.:Jcn~~Hl': 

j • In its eni lder to mode)·ate' forms (symptoms of 
pl)i~::onln9 flV.1Y -tal{c~ up to :'!4 htH11-S. 1:0 i1V;l~tE.' -l"I"H?i,
appparanc:e), thc tolLowiTlg is 5l1gg~~t0J: 



~'i···~':·/. 

.'U\"{?:' 

{'(\·5:··~{'" 

I'rl~'_ r·~ 1 

(l(Y~:'~''':< 

(,(\';;';. .. ~ 
r:!, ~'.~':'.; 

(::'~I-~-.I·f· 

IV,-'! -t? 
(Ul-;';3B 

t·:r.w 
"'\~Y"·4"" 
;' HY'(il1 

no '''.:~ "( 
(.~~\":.:'\_~ 

(·n:~ •• d./. 

1,"·1\:-:47 
~ '(1 : . .!l!.~ 

: :·f\·~A~l 
(.~(":"~'::.;(~ 

. f\ ': •..... '. 

f"':IY~'';;'~' 

{,;cy,,:":;n 

: ~{\ .'. ..... -.. 
.- I, ~ , •• ~ .• ( .. 

~ .,.. :-::.'. ':: 

'·.f~ ·'f. j! 

.. ·1 ~ '.. ':.~.: 

') 
_';. f 

a. 

b. 

Comp !.t~te re'si" t--2 days uln- i ng wh i c:h th('~ pat i ent must 
be kept '1.U1Ct Dlld W'{H-m. 

If the pa~iDnt suffers from VOfl1itin9 or increased 
bLood sugart approp1-i~te solutions should be 
i:\dminisi:ereci, TTeatn\pol: \·Ji1.:h OXY9(~n is l-f~COlnm(::-iI\1ed 

as is the administl·ation of cardiac dnd cirClILatory 
stimul."nts .. 

In cases of severe poi~onin~ <intensive care unit 
l-ec:orrtmended) : 

a. 

b. 

c. 

Where pulmonary edema is observect J steroid ttlerapy 
shoHl.d be COllsicfer·ed ~iitl c LOSl~ m.;~\d iea L 5uPt.H-visi on 
i~; j-ec(lfUmendr.:-cl. Hlo\ld {r·<7lli'iif"usi ons may be 
necessal-Y. 

In case of manifest pllLmonary edemaJ ven~section 
shoul.d be pert"ol-meti uT'!Ck~r vc-:!i n pressure cunt.-o I. .. 
Heart gLycosi(jes (i.V.) call be used ill case of 
heffiO~Ol}Centr·atlon. Venesection ,nay regul1 in shock. 
In 1h~ case f)f progressive edema of the Lungs, 
!mmc~d iid:!':?!.y i ntub;:'31:,~~ ,.7tnd ·I·emove t",:,dt~ma f ll.1id dnci 
~~dminisl·E":r OX)'~]F.:'n O\l\.~r-·pr(:~~:.~.;.u}·e rf?sl:,irationJ as '''It:~I.1. 

as a ny (1\!..:~asur·e"..:J \-f:\'lU i ~-ed f 01- 5h oc:I-{ t,-e,:l lmen1. • In 
case of kidney fai Lur~~ ~xtracorporeaL hemodialysis 
is necessary. '·I)cre is l}O specific antidote k\10Wl~ 

1"01- th is po Isoni n'=:'1* 

If peI.L(!~t5 0)- -tabJ.et-s; f.Jr"e in·=:J(~~lt(·~·dt ind~J.ce vomiting. 
1":·l.l1Sh thf~ stomach with i;\ eli 1.11tlZ~d po1.:as!":i.ium 
f)erm~n~ana1~ soLution or a sol.\Jtion of ma~nesium 
pel-~)xit1e until fl.u~;hihY l.i·=I.uid c;eCl5t"!'t.:', to smt:·~1.1. of 
car·b ide. "'hereafte\·~ ;iPP I.y C:drbomed it: i na Lis • 

PH'( S J C?,L. (.~ND CI·H::l11 GAL f·";.7..Af~DS 

All!Chint' flj phosphidr~ in t2.1Jlets, p(~~Ll.ets O~·· p..:-)t"tial.l.y '..~pen-t 

due1 wi I L release hydrogen ptloophide gas i~ exposed to 
m~isture from tt,e air or if it comes into contact wi th 
I"'i:ltel~, c':tt":itis or 1Il.:'HY ether' I j·{uid!::.. Pi linq of t .. ::.blets, 
p~tl.ets or dust fr(~m their fragmeTltatio n ~~~ c~use a 
t~mpera1ure increase ~l}d COllfine tl'le release or g~s so that 
iqnitiun could occur. 

Xt i'S f\\"91"':~·I".:~bte to open fl..l'f,ks uf l.IeticlU':::> Tabb~ts or 
!:'~::.l.l.iO~t':, in open ,:'Iir or· llef·~\· a 1·,::n ",I·lich (·~XI)C\U!,~\~5 out~:=.idt;' 

imm~rliateLYt Never op~n ill A fl~mm~bLe atmosphel-e because 
nn l"'a·("~ occ.:1~;il)n':"i ·the'·,.. mi.~~·· -rl.~·,·;"h-t Hh\·::-n npf:!'nin{.1J point ·lll(-:~ 

i··~~nt::' i \If.~r· ~·~t~J:.\Y from tho::, ft"H:.e iHleI h(ldy t1nd ~51.0"J ly I.(}()!~en ·i.he 
~-:i,~I~" ·lliP!::.t~ pr(~(:dlll-iol}~~i \.'.lil.l. .. "I~.() 1"·(~(lo.CE~ tile (·,lppl.i(::atnrfs 
expns,!re to hydr·ogen pt\osl·~hi(Je ga9t 
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~~ater and oi la and is sta~le dt l\ormal fllrniqation 
te(npera-tU\"f~";:" HowevC!'~-, i 1. Oia,y rF~~"H:t wi th cf=n .. ·ta i n me-ta l~~ and 
c~u~e cQrrosion, especiaLly ~t tligher temperaturps 611d 
relative humiditie5~ Me'taLs sl~h ~5 coppert brass and other 
C'.\}PP~\- ~~ L I.0.YSt and Pl-E'C i Ott5 "H·~ta I.s SlH:h as go lcJ (':.l,d ,=)1 lVE'\-
2r'8 S\!s~~ptible to corrosio~~ by Ilyclr-ogel1 phosphide. Thus, 
r-:mall r~lect\~ic motol-St ~)moIH~ cle-tf'.=oc-tul·S, br-ass !.:-)p\-in~~lf~l

h~adst batteries and ba'ti~)-y ct~aryerSt fork Litts, 
-I:efnpE~ratlJ.r(-~ monii:o\-ing sy'!::~tem5t sItJi-xc:hing gf~a'l~~;,. 
communication d~'?'vic:ezf computf.:.oro;;, C.t:11.c:ul.a-=:ors ilnd othF.!'l
el.ectrol1ic 6r electrical e~uipm~nt ShO\lld be protected or 
removed before fumig~tion. 11\ mo~t cases all eLectronic 

l-I;:-::3Ct ,-,lith certain me-taLLic: 'S~al.ts and thcr·(,~fol-e,. sen5itive 
itsms 5~leh as photographic fi Lm~ some inorganic pigments, 
eic., shouLd tlOt be exposed. 

Ill:. DIf~ECT InNS FUr:: UBE 

GE~!EF~I'IL 

1. It i~~~ a v;ol.atiol' of fed-..:n"al l.'::\l:J to Us(::- this product in 
(:1 l1i.aT.Tl(~T inconsistent h'itl', i'h;~ lc,hE-)Lin':), Detia(R) 
·l'abl.ets and F~8LLQts al'e Restricted Use Pe~ticides dlle to 
the acute inhalatiDTl toxici+y of hydro~e1) phosphide 
(phosplline, P~13) gas. For retai l sale to and u~e OT\ly 
by' eel-tit ied applica-t:~'r~::,. t'or tl\o~e~ use!.~ c:ove,-ed by tht~ 

appl.icator~'?.j. ('..:t:·~~-tif.l.h:p·tion or p{OJ1"son'.:') truint"::-d in 
acco'('d~~nc:e I,o.)i t"" 'tt', .. r:"$;l'F'i':,C'tLd py'udu.c.t 6\i\11Ua t. fl~(l\"k i ng 
unclc~r the di\-€-:ct ~1U.P€~1"vi~5ion al\d in the physi,";.t';]'l 
rre~0nce of the certified ~~)pLica1or. Physical presence 
means on site or on the premises. 

))eti~,;,,«(";':) is il high!.y hdZ::11"(jOUS 1l1a'l'I;'-!'\'lal i'\nd nldY be ust=:~d 

only by individuals ir-ained in its pro~er use. Before 
uSl1lq, .... f~ad and 'fi}ll~)\." -t-h8 \.;:\be1. Pl"E;'!c.autions dlld 

directioll!':> un the LabeL anti in ldbe-Lin(~. 

Add i -t i I) n~ l t: OP 1 es of 1 hi So ma THtd I (~l"€'! avc';], i Lab If;~ fl- om t 

r~,=,,)!~,t.::al"ch P,"od 1.1(: -(-~3 Compa ny 
P. U. Box 1.4(,,0 

S(11. i na, t,,\[)1-I'f.:·a~') 67402'",:1.4t.;O 
t~ 13--H2~:j-~.!],0:t 

(\"t I.f!-a C:;t tl).J() "tl"a i ncd per-'!:'-){) n~5 (rjl,-~:d: be Pl"E:'~:_E?ld when 
Detia(R> Pel.Le1s or DetiaCR) ·fabl.ets are applied fr~m 
~ithin the Sf)DCQ being tr~~tecl or during reentry into a 
j-'Jmi~.1::\ted 01- p.':ITtii}!.ly· {:\\"~r<:lt(~d ..:)it(~. Onl.)~ 011\·;- 1:re.inf:~d 

P":~ .... ::..;.{)n is "'(-:~'lt\il-ed """'·,en I'h.;;.~ fUffii9i.'1"11t is app\ le-fJ 'f'l-i)lh 
o~ltside tt~e area to be t\'~Bted. 
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4: FYio,~ to applying thit1 proociuct, you must in~:l-pect l"tu::
s-1;Qra':Je stl-ut:turc- ·to detc:--cmi,o_- if it Ci,'1T"1 be made 
~ufficiently ga~ t-ight+ Decide 110W persQtlal exposul'e 
monitoring shoULd be cOl'du~ted. Notify appropriate 
company employees and provide l'elevant safety 
information to loc..ll t'fficiab_t; annually fo\~ Uf:)e in thl~ 
event of an emergency. Apply this fumigant in an 
e-t"fect ive and s-ilfe miHll)er- inc Lu(1 i ll{l E.\rner-gent:y P\~ocedurif:'s 
etc: • 

~:.-:: Shiphold~)t bd\-g(~St cuntdillers on tihip~;, l~aillRuad c:~\~S 

at'leI conti:l i neros 50h I pped pi 9(3)'back by l-a i I. mi:1Y be 
ft.'.miqa-t:ed tll'l;\-ansit. H()ItH..~ve\-t fumiY~'lted tl-UC:~{St Vdns. 
1Tai lers and simi Lay tl-8i"I!:H-'O\·'t vt?hiclf~5 canno't b(~ moved 
UVi?~l- Pll,b I. i <: l~oi:lds Ol~ hi ghl."lays unt i l thf~Y ar'e iierate:od. 

6. Pel.lets and/or tablets or their reacted residues must 
t\ot come into contact with any processed food with the 
EXC8~TION that both can ba .dded directly to g~~~~~a~d 
b.r:-,r':\';<lf.!r:~Lot:ls:.~.t.._RD_lil.,t.l.t.._Ql'd._~,qr:n_9.r:.i±!;a used i n the 
fnanufaciure of beer. 

.,. j.=',.'oi;{-?ct C()ppEn~ t '5 i I.VEI- t '30 ld and thE~ i \~ a ll,.iYs f\~om 
c Ol~''''O!:j, i ve exp osU\-e t l\ h)·dr ogen phosph i d€h 

f.l. DQ not fumig,ltte c:ommoditj'c'I'; with this pr·odu.ct whr.n 
commodity temperature is below 40 degrees F (5 degrees 
C) + 

E<. FFF U~ACY 
CQmplet~ control of Listed it\scct pests is frequently not 
echieverl. Facto1·s contributing 10 L~ss thaT\ 100X cOl}trol 
ore ~as Leakage, f'oor g~s distribtlfiont unfavorabLe expe)sure 
conditioliS, etc. In ... 1dditit)1lt fJ.ome i'lt:;€-~c:t~s are tess 
~11_~~.C{~r·t ib le to hydrO()gl~~'n pho~:;.ph ide th.f:ln oothE1l"S. To O\c"}X imi ze 
f' 0 ni_T 0 l f ex 'h-(-!me (.-:cH-c.;. must be ob~3(-?r·vt.~d i n sea l i n9 J h i ghl~l~ 
~osa~es n,ust be used, exposure perindhl must be lengttlef,ed. 
p ,-opel- c'.~pp I. i Cd 1.' i 0 Tl Pl- oc:€~d u,-\~s mus t bE::~ f 0 l L oWf~cI t a lid 

1:t?mper'c~d:u,-e and humidi-ty ~1~U~j.t b\S' ·fi.PlOy'able. 

C, USE PATT EF~N 
:I.. INSECr PESTS 

Both pell.(-:-i'!:1 and t.,lb Lf,'1s ilr-t-':~ rt~9 isotel-l?<d fiJi til 'tht:::- LJ. S. 
Environmantat Protmction A~ancy as an aid in the c:ontrol 
of the-? f t) l lOl.-.l i fH.1 i n~-f.:-c t'.:~: 

atrnond moth 
atl~O(linois grain loo1h 
b(-?a n W~?(~~V i I. 
c~=,deL te 
Cf:~rE'~1 I. I.t:~af bt.~E!'t f.f.~ 

ci~ar'e1te beetLro 
cenrt 1I.~5pd f Louro bel-cot lot~ 

I·,hapr'fl bf.~et I.,,; 
I.f~~J~.;(-:~ro 91"c':\ i 11 1.> ore\~ 

(IV:l i z.~~ fII(::o'f!!'1 i t 
t"tf.~d i '\~·:-\~r<·:lt)ed.n -f tnu.,~ mO'\'h 
pink bo L I. ... Jo\ .. rn 
1"{:' i!:i in moth 
road fl.our l>~etle 
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1.1 

dennes tid beet les 
dried fruit beetle 
d'"ied t,"uit moth 
European grain moth 
flat grain beetle 
1',"uit fly 

1- i ceo weev i L 
rusty grail' beetle 
saw-toothed grain beetle 
~~p i dt~'- beet le.& 
t obacc ° n\O th 
yellow meal worm 

c;n-anary "-Jeev if. 
g,"eate," '~ax moth 
hairy fun9~s beetle 
H,,'ss i an fly 

Afr icanized be~ 
honey bee invested 

with tractteal mite 

Indian rneal ",oth 

COMMODITIES 

Both [let i a (R) Pe llets a rod Tab lets are re<.l i s tered by EPA 
for the fumigation of the following commodities. 

a. 

b. 

Bal/l._e9.):.l~.\I.L:I:.IJ.r:til.LC.Qllllll.Qrl.Lil~f,i 
ell.monds pisi:al-:hio nuts 
bal" ley popcorn 
B'-clZ i l nuts ,. i ce 
cashew~ '.-ye 
cocoa b~1ans 58ff lowe," sE~ed 

coffee b.?i3 ns sesam~.:o seed 
COlan ~,e€~d t. pod vegetab LEIS 

c () 1" t 0 nse(~d sor'gh urn 
dates c;.;oyb~ans 
t· i I.ber·ts su n-F Lower ~;eed!'~ 

f lowe," !-;eed h"itic8le 
g,"dSS seed vt.\C:Je·~ab le seed 
mi llet walnllts 
oa'h:; whf?a ·t 
p(.~anuts ; J.t.,v 
pecCI n~; 

Er:Qc;,~lO~r.1tLEl!.!l.t:I~ 

The listed P,"ocostH,d foods m"y bc~ fumig(!'\·"d wi th 
l)etia(r~). Und(:;-r no l::onditioTl ~1h{'lll t''lny p,-uce!.!)!ll1d 
food or bagged commodity come in contact with 
Deiia(R) tablets, f'~I.L~ts or residual du~t except 
that Detia(R) may be added directly to procmssed 
bl"ew(-01l"'S \~icG', flHlLt t111d (:or'\I "..·~n-it$ fOl~ use in the 
manllf~-'ture of beer. 

~-:I\-OC'_~5~)ed (:":'Ylcl)" ,tnt! ~.j.Ut;,.lcl'

Cereal 'fLours nnd bcl~(Hry mixes 
l:eredl foods (incLu\ling cOO~{ie5, cr~Cke'"5, macaroni, 

1\oodLe9t pa~1a, pr'~tzeL9, $T1~~~C foods and 
mpa<jhed t i ) " ... ; ..... $ 

P,-oc:etH;;c::,d C(:;'-'''l:'':1LIt (inc:l.uding eni lL£~d f,","1c1'ionn and 
p~ck8qed cCl·~aLs) 

Ch .. eer;5.(~ and chc(·~~~~~ by'"-pr"ndur:'t5 
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Chocolate and chocolate products <assorted 
chocolat0, chocoLate Li~uor, cocoa, cocoa powder, 
dark chocolate coatin9 and milk chocolate) 

Pl-ocessed coffee 
C01- n gl- i ts 
Clll-ed, d1- ic-!"d and r,,-oc:et;sed meat pr'oducts and dr ied 

t ish 
1)a t€~S 

[11- ied eC]«;)s and egg }'-o ~k so lids 
Dried mi lk, dried powdered mi lk, nondairy creamers, 

and nonfat dried mi lk 
Dried or dehydrated fruits (apples, dates, figs, 

pe~ches, pears, prunes, raisins and sultal.ds) 
Fif3s 
Ma It 
Pea nu "\-s 
Processed herbs t spices, sedsonings and condiments 
F'l-oces'!=.tc~d nuts <r;.,l.mond~;, i.-\Pl-icot ~H:-l"lIels, i.Cl-azi l 

nuts, cashews, fi lberts, pe~ans~ pistachio nuts and 
w<llnuts) 

(incllJdin9oa.tmeal.) F",-oceS!-3(-?ti oat!;) 
Ric .. 11 bf~'i'lIi.s -- . - -~ 

rice grits, enric~\ed and r?~ polished~ 

Soybean flour and milled fractions 
Pl- oct!!'ssed tea 
Dr'ied and rJehydl-ab:"?d VC-!"~let#3b 1.05 (t)('~d1\S, Cdl-\-otSt 

lenti Ls, peas, potato flour, pot.to products and 
sp i nac:~\) 

Yeast (including Pl'i~lary yeast) 

Animal. h irll" 
Cl.othin<J 
Processed or unprocefised cotton, wooL and 

other natural fibers or cLoth 
Feathel-S 
FU1-S 
HunlaTl h~ir, rubber'ized hair, vuLcanized hair, I"ohair 
Leather product. 
Tob,l(:c 0 

Wood, cut 1;l-e(!os, wUl)d c:h iPf:i t';lud wood and bamboo 
P\" od lie 1'5 

Paper and p~par pr'oducts 
Dr'jed pLants and flowerm 
B('~ed5 (~J1-aF.5 s(:~r1d, ()r'ni\II\E,~n·ta l h.~l"b(~r.:e()us p l.c:-\t\t ~H:.~ .... ~d 

anci vegetable su~d) 
Str'fJw or' hay 

l)(m,'IGE Gll 1: [IE 
Hince ~lydf()~~n ptlosphid~ i~ a m(,bi le g~s and wi LI. penetrate 
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to ~ll paris of the storage structure, do~age must be based 
upon the total voLume of thm apace beiTlg f 1lmigated and n~t 
on the amount 01: bui.l( commodity i·t con·tc1ins. FOl~ example,
the same amount of Detia(R) is re~uired to treat a 30 t OOO 
bushel si lo whethe,- it is full. or not. Thl!) followin9 do,,;age 
r3nges are allowed for bulk 811d space fumigatiol1Sf 

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

PIWDUCT 

PELLETS 
TABLETS 

DOSAGE GUIDl=: 

PER 1000 CU. FT. 

100 
20 

725 
145 

PER 1000 E'U, 
SIQB~GE_~AEAClIY 

125 
2~~ 

905 
180 

Nffff:.: The maximum dosage all.uw(:?d fOl- rJ/lteSt nu"ts and d,-jed 
fruits i~ 40 tabl.ets or 200 pel.lets per 1000 cubic feet. 

T~\ese dos~qes shouLd not be exceeded. It is impol·tent to 
rp~Li7e that 5~lortened eXpOS(lre period cannot be compens~ted 
fo\- l,oJi th lUI i n(:l"e(";\s(~d dosage. 

The wide dosage ranges listed dbove al'e designed to 
accommodate the varie1y of fumigation situaiiol1s "that might 
occurt The major factor in fuelecting dosage is ttle 
cepabi I.ity of the structure to hold hydrogen phosphide 
cturinq the ~XpOSUY'e period ~n(j thus obtai1' Blld sustain 
t .. that concetl-t'-8-tion~; ttH'QI.\<jllou't. It is mo,"", difficult to 
(Ibt~~in ppnetr'ation of gus th,-otl.~Jhout thf~ s'l"~l1ctlu~e in bul.k 
stored commodities. An CXdfiiple of this is the tre6tment of 
grain stored in flat storage in which fumigant cal'l,ot be 
uniformly added to the grain bu·t must be pY'obed or surface 
app lied. 

Although it is permisSible to choose from the full ranqe of 
dosages listed abovet the following dosage ranges are 
l-ecommended fo,· the v(l,~ious 1-ype5 of fumiqatioflsf 

r~I:.C(JHMEN))ED DOSAGES FOR m::VEHI'IL. TYPES OF FUMIGATIONS 

l, • SPACE (INCLUDING PACt,
N3U) COMMODI I'I Em 
A. MILLS, WAREHOUSES, 

ETC. 

!m~;;CGL~_,B!:'i~GE 
E:E:I.I . .f~I~ 1t:l1Jl.Ii.:IS 

1()()0 CU. FT. 

. \. '. ~/" Y\ -, 
\ 



I.'HV.~'?:-! 

~'()·!.~;7 

~~{),'~5f:J 
(\(\{,~-:;(;:J' 

IJf\660 
()Ot~f.,l 

('l(\.~~/·2 

('0( .. (.3 

(~O~~'14 

(){l~.t.~~~.1 

I').t)/~I.J-!) 

0(1,1',·','7 

1.~()~·.I,fJ 

('Ot,(,() 
(\O~C.,?O 

( 
(l/)~. '7:t 
(")r).~!'7:~ 

(1t.l/_.7'~· 

t~t)~'-"4 

(1(l/:. '~',:i 

()()/·'l,~, 

(}(\(.,. ''17 

O()67H 
(\a'~(,'?9 

t,'('·S~t) 

(}:(1~Jt~~ 

01)·!~J=J2 
()(It!'f~'?, 

t)Ol.r-)4 
(,{)~s:~~~; 

('('1·,'~86 

(~(~.(~~:r(' 

t~I{''I.'.: JO 
{\(If,n9 
("II\/,9't) 

n1\.4(,,":1 

(U)!.(,.'.? 

!.t(l"'·'r:.; 
t)"/."J,,\ 

(~fl/~?'.::; 

nt'.,'~t.,\,~, 

:·~(\/·';a·r 

f),).'{;rJ 
(t('I{,99 

(,,)'100 
(tff?(\'1 

('In 'It):,~ 

(JO"103 
,,,"I/).I) 
(1£\70'7,; 

t~/)'?t)rS 

OO'7()r~ 1.1 
(l{'1"/OQ 

2. 

13, BAGGED COMMOIHT LES 3.50-:~()0 30-60 1000 CU. FT. 
c. mnED FRUITS, NUTS 1 ()()·-200 20-40 1000 CLl. FT. 

AND DA1EB 
n. STORED TOBACCO 3.00·-200 20-40 1000 CU. FT. 

BULK STORED COMMODITIEB 
A. VERTl:CAl_ STORAC:lE 1~;0-300 :5')-60 1000 cu. FT. 

200-375 40-'75 1000 BUSHELS 
B. T -,NKS 200-350 40-70 3.000 CU. FT. 

25{),-4!:.'-jO 50'-90 1000 BUSHELS 
C. FLAT STORAGE 250-7::,~5 ~.i()-145 1000 CU. FT. 

(L.OOSE. CONSTRUCTIDN> 32E;-t';OO 65-'180 1000 BUSHEl.S 
[I. FARM BINS 350-7::,~5 -(0-145 1000 CU. FT. 

450-900 90-H30 1000 BUSHELS 
E' _. PAIl. CAf~S 150-350 30-70 1000 CLl. FT. 

:WO-4:",O 40-90 lOOO BUSHELS 
F. BUNKERS, TARPEll 150-,:~;;jO ;~O--?O 1000 8U. FT. 

m~OllNf.I S'rOI~AGE 2()(),-450 40'-<10 1000 BUSHELS 
G. BAfWES 150-400 30-80 1000 CU. FT. 

200-375 40'-75 1000 I{USHELS 
H. SHIPHOLDS 150-3~,0 :30-66 1000 cu. FT. 

200-4:1.3 4()--83 '1000 BllSHELS 

*Volurn<? 0'- stol-age capac i 'ty of the al"ea bei nq h-e.~ ·led. 

'Ihe l'?P9T dusagr":!'t; L is'ted are \-ecOmtnElondf~d in structures that 
dre of Louse construction. 

E, SEAL.ING 

\" -. 

Thel-f? ~\\-l~ cnany factors affec:tinr;J a fl1miqation bu1.' mO~5--t are 
ffi i Tl{H- C ompal"el1 t () SE'il Ling" p,- opel' SfU·l I, i ng i~;; nf~CeSSa\-y l' (J 

insure effective control of inoects and to protect mall and 
o'the .. - fOI"m~:; of I.ite in DdjoinincJ eflc:l()~)ed arf~dt:; fl-ocn 
hydl-(lq.;:~t1 pI10'Zi(Jhide dUl-ing i:hf~ fumi<;Jd"tioTh P,'opel" Sf~c1li(lg 

must include the closure of alL openings except tlTlY holes 
Qr narrow cracks that are very difficult to seal.. Maximum 
results however can be act1ieved if even tllQSe are sealed. 
f'o1.y~~thyl.f.-~ne shr~eting and t1la~:)kin9 or duct 'l:al:,e illMe ad(~':J..t.;,(':ltf~ 

seal.ing material.s. Contact Re~~al'f:h Products Company for 
",dd i tiona l i Trfo,-mat ion. 

EXpmlLJr~r:: GUIDEI..INI::B 
Th~~ 1" 0 L low i n';1 ·t ab Lf"! mllY bf~\ u~-:;'(::-1d as a 9 u i d(~ in d(·:-tt:1r en in i Tlg 
the miTliroum Lenqth of the expOEllre p~riod at the indicated 
t E'mpEH" at u,- ~1~:'. 

lTMf"Ff.:A TIm., TD WH I CH 
FUM.l GANT AND/()I~ 

;(~m,;taS __ AEr:.j:;~E:QSI"IL 

PEu,,!;:rs TAI!I_.ETS 
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Below 40°F 
400 F 53" F 
::i401 F - !59~ F 
6d' F - 68 0 F 
Ab 0 ve 69'·;: 

[10 Not Fumigat.~ 
8 day-=)(192 hl·-S.) 

4 ddY~; (96 ~H~S.) 
3 daysCl2 tn-!.:;.) 

2 day,;(48 h,.s.) 

[10 Not Fumigate 
10 daysC240 hrs.) 
5 d~ys (120 hy's.·) 
4 d<lYS (96 h,-,;.) 
3 da)'s (72 h\-s.) 

The leng1:h of 'the fumigat i on must be 91-ea·t enough so ~s to 
provide for ade~uate control of th~ insect pests which 
illfest the commodity bei~g treated. It is necessary to 
lengtllen the fU",igatiop at lower temperature5 since insects 
are more difficult to ki II under these conditions. In this 
regard t the temperature to which the insects are ex~osed is 
the critical factor. 

The\·e is little to be gained by extending the exposure 
period if the struciure to be fumigated has not bee1) 
f:dr~?fl!.lLy sealed. C('l~~efuL sE'~alin9 is l~e'l_ui,-ed to ensur'e 
that ade~uate gas levels are letained. Proper application 
pr-ocedures must be followed to pr·ovid(·~ saticsfac..:tol-Y 
rJistl-ibution of h),d\-ogen phosphide g,l!; pa\-ticularly in the 
fumigatiQ11 of bulk commodity contained in large storages. 

When pellets or tablets <Ire not uniformly added to a bulk 
~"mmodity mass (i.e, 8urface application or shallow probing) 
exposure times must be substantially lengthened 1:0 allow 
p!?netri..tion of gas th\-oll<)/1oul the cornniorJity. As a "\-ule of 
thumb" a mi nimum ot 1 day sl\oul.d be added to the eXPOSlu·e 
iime Listed on page for eactl 10 fe~t tile gas must 
renetra1:e downward. It is IJ,·eferabl,e to add 2 days for each 
10 femt. Some struc1uY'fJS can only be t·rl~a-ted wl1f~n 
completely tarped. 

In addi1:ion the fumigation period Sl10uLd be Long el\Ougt, 
tha1: the production of hydrogen pllosphide h~s essentially 
t::eflSI'?d. Th i s wi 1 l min i 10 i ze wor·~~~:·~l~ t.~xp OSllr'e d lll~ i nq f U1' tht~l~ 
~torage ~nd/or processin9 of thA treated bulk commodity as 
wei. I. as redtlCe hazar'ds in the disposal of spent aluminum 
phosphide product~ remaining after space fumigations. 
r'.mpe\-atuxe and humidity to which DetiaU;:) Pellets arId 
lab lets are exposed are importent to this datermindtion 
si nee both lowe\- tempe\-atur·(!s al\li/o\- dr'y a i\- \-eta\-d \las 
lMe lease. 

COT\st?'=t.uent I.Yt expOSlll-e pc·~r' j ()dfj l·'ec()tnm~:;ond(.o,:,d i n tllt~· tab LE~ a\-E~ 
olinimum p~riods By,d m~y not be ~dequdte to control all stor·ad 
product ppsis under all con(iitions. This is particularly 
"h~l'.e dot lOIJ.J(~r ":E.\mpc .. n-aturE:~S (I)(;:~low (,() dl~~n-e(~s F). No,- wi II 
they always provide for th~ ceasdilOT' of the production of 
tlydrogen ph~spt'ide when pellets or tablets are expo3ed to 
iTlad~quate moisture levels. GraiTl at 70 degrees F and 12 
p~I-(:ent moisture pr'ovidcs mO'~t-~ -than ade"-I_l1~;,·l·r~ condi1:ions for 
fllrnigat ion. 
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If the temperature to which the in~ects are exposed is 
war.er than the temperatu,"e to which the pellets or tablets 
are exposed Ci.e. may occur in a wiTlter space fumig~tion), 
it may be possible to obtain an effective insect ki II before 
1h~;o furnigan-{" is totally spent. In this event it is 
P0rm~ssible to conclude a space fumiqdtion as 500n as an 
.,"ffo.'ctive ki II has been achiev~'c!f howev~.,y" in this even"t the 
pellets or tablets must be deactivated prior to disposal. 
Sea deactivation instructions on page of this manual. 

l\IJ"H.-::-ne'ler possible, expo!:::,ure pP.'}-iotit=. ~lhould ex(:~;oed minimum 
r-H~\-iod!; listed above. I~elnembel-, th(.;o key to t~ffective 
res-nl.ts tie!i with co~-rec:i dosa':.IE~t Lon<:l expOSU1-l:;' pE:;-:Ol-iods. 
pr~per application procedures and well sealed ellcLosures+ 
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)., GENERAL S"lATEMENT 

The", follnwitl9 inst\-uc"{i()n!:i arE' intended tn provide geJle}-al 
9uid~lines for typicaL fumig~tions. These instructions are no1 
intended to cover every type of situation nor are tlley meant it 
be restrictive. Ottler procedures May be used if they ~re &afe, 
e-!"t€"~ctivE' and cons,i!:-:dent IIJi1:h th<::~ PI-UPt~\-ties of aluminu(1I 
ptlosphide products. 

'.,~. APPLICATION F'1{OGlO:l.IUI~ES HI" DmEGT ~,DDITIlJN OF PELI"ETG Ol~ 
'I ABLETS 'I D BULK CON!111DITIEB. 

a. 

b. 

c. 

~Qmronct111~5: Listed raw a~riculturaL commodities, seeds, 
wood chips, .3nim::.1. "fet~d an(1 t"ec-~d in<Jr("3'dir~nts; clnd proc:esser. 
bre~ers rice, malt and corTi qrits used in the mal1ufacture 
of beei·. 

~~.tn.r:s.l~H.LJ21r.l,U:.1ur:~~: Bin~5,. ti:lnks, 5i LO~1, 91~anarit?s, flat 
~;tor"aCJet bunl:c\-s, bull~ r"ai l cars, E-~"tc+ 

1:~l:.ll{.~"ed.uL~~"L"E.o.r:."_~b~l:.t.i.Gt"J.!_.~J:Sll:.Q9.~: (c (I nc· .. ·et t3' upr i gl"l t b i TH:; a i.( 

other' 5i 1.0 t)'pe b i 1-":5 that can bE-~ 'luic:k I.y tran~}fer1-ed) 

(1) For best resuLts RLL cracks and openings with 
the €"!xc:eption of fi II op~!nings shoul.d be cloSG~cI 
or sealed prior- to fumig~ting tl)e bin. To ttlis 
end, vents n\~al- -t-hf~ bin top C0J11H?cting ,3dji-iCent 
bins shout~~ be se~led prior to the fumigatioTl. 
If the bin is entered 10 seal tt\ese oP~Tlinys 
after "the fumigant has been add~d, proper 
rE·spil-at,n~y pro"ipctioll muc;-;t be WOl-n. 

(:~) Dei:€"~rm i ne min i mum f.:.')(p()~Hlrf~ t i ml~ ba~J.{""""d on commod i ty 
tt:mper a t U1~{~ and (uo i S"t Ul-e.. f-It C ommod i ty mo i S"t ure!:.;, of 
bE~I.OW 11.~j~;t C~XPO-::;Ul-e pe1~ind~5 ~)h()uld be ex-l.ended to 
nbti:lin complf.?te fec":u·.tioTl of the fumi<:Jan1. 

(~~) Calcul.c)t(~ thc~ n\lii\ber of pf:.\llE-~ts. 01- 1:able"cs ne\~ded 
and the l-.ate at '.",Ih iell they must be added b~~~ed upon tho 

>"ide at ",hieh 11,0' bin wi ll. be, fi lied. 

(4) Pellets or tablets may be app~ied by han(j or by dTl 

>3U"l'omil1" ie (I i!5pell.c.;)f.:-~r all ttH~ h("~adhou~s.e/9a l LE~'-Y bf~l-t (1\

in10 "the fi Ll openiTlg. An autom~tic dispenser may aLs 
be H~:;.ed to {1t1d fllmilJant into lhe up 1.r.~9 of the el.ev(1l"or" 
Add fumigan"t in as COTltitlUOtlS a manTler as possibl.a to 
ttle commodity str"ea,n. 

(5) Seal. the bin ,jeck ope'lings after ttle appl.ication is 
COIllP I.(~t(~~ 

(6) Ver-ticaL bjn~ carl al.SG be fumi9~ted by deep 
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(7) Bins re~uirjnq fi\()rA tt'~'l 24 tlours to fi Ll should 
not be fumigateij ~y direct additiol1 as ttle bin is 
1i Lled. l'h~sc bins nlllst be fumi9at~!d by prohil1g, 
surface applicDtion, or otller appropriate methods. 

(8) Post "L1AN(jER" p laccn-c.ls on aLL entl-(")nces and on lhEl 
d i scha\-~Je ~a1"e. 

(9) Bins Tleedn'i be a~yate(J ulltil ttle~ are tr~ntiferre(j. 
Workers must not be over expo~~d dllring this tr~ns·fer. 

d • t~LQ~e.d.v.l:{!2 __ E,~1.):_E.lill_~,t.u.1.:.D,He: (\,'ec t d n9 u ld'- 5hap~c1 bins, 
tanks, fa,-m "5t'/Le bins crnd oth(-?r ho,-izon"l-al biTIS) 

(1) Check the stol-ag~ for tightness • 

(2) To thr-:o e)(teni p,-.a.ct i ca 1 !;)f2il L ":~TlY vf-?nts, Cl-ac:i-tS 01-

other sources of I.eaks. 

(Z) Determine appLic~tion pro(:edur~ to be \lsed. This 
can include ~,I"l.J1.1.0l'.J pl"obing, d(::ot:.~p pl-obing, unifo,-m 
~(jdi1ion ~s ttlC bin is fi lLed, or surface dPpLic~tion. 

Bin!::. \-e':t.ui~-in"J mOl"'(? than :':!4 hOU1-'S to fill shoul.d not b(~ 

fumigat~d by clddition as the bill is filled SiT'C~ Lalge 
~,uan'titic$ of ~aSe('llS fUlni~ant may escape befor'e tile 
bin is titlalLy ~ealed. 

P,"oblE."s -:;;hou lei lJl~~ i TI':.l(;:""l·1:E:~d at hor i zonta. L i ntel'vc3 Ls a 1.0 n9 
-the I,c;.,:.ngih Dnc! IIJidth of the bin. ThE~ numb€~,~ of pel.l.et~.> 

or tabl.~1:5 per prot)e is determined by dividing the 
tQtaL nllmbcr of pellets or t~bLets by the total numbRr 
of probings~ Pel.l~t5i ur tabLets wiLl. be dropped 11\1.'0 
flu::- Pl~01:H~S ,),t i,df-:~Tval.s as. the p\~obe is. wi-th("h-~1I1Jn. 

f~~'2'Le.a"f;;in'-3 all thE~ flLflli9clnt Into the p\~obe at onCf~ mo:iY 
r£~tal-d ·the prQJuction of h"ycll-O'](-::"TI phl)Sphitie and migll{

cause an ignition of gas trapped in the clump of 
pellets or t~bL~ts. 

St!r'tac~ applicati()" c~n be u5~d if ttle bitl can be made 
sufficientLy ~as ~i~nt to contain the fUMig~Tlt long 
en~)ugh for it to penetr'ate ttlrOUytlqut. In this 
i fista OC;8 it i <;;1 ,:l:<.iv i~1ab I.e to p I.acc:? 1/4 of thf~ O(H-;t.lge 111 

the fLoor Level aeration dllctS. "his fumigaTlt must not 
contDct Li~uid pt,a5e water. 

(4) De-i:el-mi nc:- du~;,"l9"_! '""Inc! €~Xpoc.:.1-lLr('? t imE~.. The dO!:-;'d':,If!: 

"'J ilL dE"1·"'r11HJ i n li;l C<].f::!' Pill" t () n d C olnb i na t i 01\ of 
the i: i ql'\ t ne"!;-;.s 0 f -th€~ ~)€-~a I. t 1.-lif-? .aPr> I. i ca t ion 
procF!cl'.I,I-e .·:lnd '{II(:! yr-.a i n llt:-pth. Th[~ poor'{-:~1"" th(-? 
~::·(,:::-a I. ·3"ld tlic far'l"I'\i,~r' t-h(~ {~J(~c.:.j mu!;)t penett-a't'e to 
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reach throughout thm bin the higher the required 
dosage will be. FOT 9U~d results add the length 
of time \-e·tui\~c~d for' the 9.a~1 to p(~net\-ate 
throughout the bin to the exposure time given on 
page of this manu~L. To the exteT,t 
p oss i b IF.', Leni"j then the exp OSlU-e pel- i ad. As a 
ur·ul.e of thumb" i:\ mi nimum of 1 day should be 
added to the exposure time listed on page 
for each 10 feet the gas ffiUSt penetrate 
downward. It IS preferable to add 2 days for 
eilch 10 feet. 

ExposurQ periods listed on page of this manllal 
shoul.d .al~3.o b,~' Lf:!ng."theT1FJd a1" commodity moistul-es below 
11.5. to obtain complete reaction of the fumigant. 

(5) Arrange enough applicators and other wOl'kers to 
CQmp lete the jot> ·tuiddy enOUgl, to avo id 
excessive exposure to hydrogen phosphide gas. 
The production of gas during application can be 
signif:~~ntLy retarded by venting flasks 
outd001-S, conducting fumiCJ~tions when 
temperatures in the bin are lowest. and other 
work practices. It is often advisable to wear 
approved respir"atory protection from start to 
finish. MOTlitoring with a 9uitabLe detection 
device is re~uired to assure that the 0.3 ppm a 
huul- TWA is nut ext::eF~ded. See "Industt-ial. 
H)'giene MonitorintJ u s~f;tion on page of this 
manua l. 

(6) It is often advis~ble as an additional seaLing 
measure to cover" the commodity witl, pLastic tarps. 

(7) Seal all rernaining exits. 

(9) The bin needn~t bt~ t:l~1r'ated unle~as l-eentry is 
'-e,1,.uj,-ed. C()n~;I.l.l.t ~5afe"l"y p'-ucedu\-es l.istf!rJ eL~.;~whel~e 

i n l<:lbf~l i n('}. 

e • I::r:llt;.~!1 m:.!;!:ii __ tll.l:._f.!.\I.o\:;.m::'L<lJJ,LO.ib.er:._Q!J.iull.l1x._ltilr:p..ed 
C!.tffiCHld.Ltle" 1 

(1) ~Jee step!:j. "3 '1 an'd "4" in sE'ction IId lt dbov~. 

(2) Wh0n tarp~ are bein9 sf)re~d over ground storage 
they should be 91.ued t cLamped or otherwise 
sea Led 'tOgei"hl~l-. Band or' watl~r' !:;n,-l~a~~:;. can be 
\1sed f or a g,~ 0 \1 \\o" .. i Sl~a. l .. 

(3) AppLication may b~ made ttlrol19h sLit~ in the 
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tarp or the 1arp can be spread over the 
commodity after appLication. Seal slits after 
app L icat iotl' 

(5) This is an outdoor application s~ safety 
monitoring and respiratory e,~ipmellt are not 
l~e·=t.u i l~ed. 

E:L.O.!;.~d.\.\r:lillli_f.p.L_Elal.l_C;r1r:J;; •. _.CiUliOl.iDt:l:.5 ... _Ir:J.lI:!1~ ... _aDd 
.P . .tllt:r:_ll:il.n~2.11.r::Ly's;:b.i.:J.ft5 : 
Rai L cars, containers! trtlcks, and other transport 
vehicles loaded with bulk commodities to which 
Detia(R) Tablets or Pellet. m~y be added are treated 
in esseni.: i a ll,y the ~-)arne wr.'Iy as any othtn- siol-age 
fae i L i ty. lIet" i a (F;) may be added as the veh ie lr~ is 
being fi LLed, the dose may be scattered over tile 
Slll-f'<.';}C€~ after Load i n':.:J h,:)5 In::E-?ll cClmp leted or the 
tablets or pellets may be probed below the surface. 
Carefully seal any vents, cracks or other leaks 
pal-ticul<'lI-l)' if the fumigation is to be can-ied out 
intransit. Remember. rail cars and cont~iners 
shipped piggyback by rail may be fumigated 
intl-(·~n~3-itt but i1 i~; not If!~HlL to rnov~ truck.s t 

trailerst etc., over public roads 01' higtlways until 
thE!Y arf? a~:-l"atet1f B\·~~C:.::- sect i on "J:II.J" on pc\(3t~ 

of this ma-luaL fo~ recommend~tions on placarding. 
commodity aera1ion aod traiY.ing of person~ 
authorized to remove pLacarding. 

Noti'fy tl'\~ t:()n5ignel~ if the c:ommodity is to be shippt~d 
under 1umig~1ion. If ttle consignee is unfami Liar ~ith 
pl'oper handling of fumigated rai l cars. it is recommended 
thD-t they be· Pl~ ov i de,-I wi til thE.~ m:?(:essary i nf orma t ion. 

( 1) Ge lIe,- il l 
Silv::e on f~llRm st(H'age i~5 al.m051: always fla't stol~age, 

l-efl-.~l- l' () I'Pl~ 0-:':0\.1 \ll"F..,\S fur' F la t Sot ol"agt:?" 0 n page of 

this maJlu~L. The instructions which follow provide 
addition~L ('.:Juiclancf~. 

( 2) SeC! ling 
Leakage is the sillgle most important cau~e of 
fai lure in 1he tre~tlnent of farm bins. Since 
":hf~5e b i 1\5 ill-e tJ.f1Ui:\ L I. y sma l L by r.: om~')iH- i so n tl"'H:.ty 
hClV.~ a h IgI1E'l" lea~{i.-lge ar{:;o'h1 in pr OPOl-t i on to 
their capacity. Most woodetl granaries are 50 
pOr()U5 ihDt 1hey Cclllnot be S(lCCe~9f\lLLy 
fumigated unless ttley al'e cQmpLeteLy covered 
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with pLastic stleeting or simil~r tar"p. Steel 
bins are also u5l1aLLy of verY loose constructiOl) 
and thel-efore re'=tuil-e much attention to sealing. 
ALL ven15 and aaration duc1s must be tightly 
sea lE-~d us i nq 4 m \ l poL ye .... hy I.f~ne sheet I ng 0\- its 
e~uivalent. lbe plastic must be seal.d directly 
to the metal with tape or other adhesive. It is 
not sufficient to "cinch up" the plastic as with 
a belt. lbe surface of the grain should be 
covered with plastic sheeting after Detia(R) has 
been appliad. Tarping of the g,-ain surface wi II 
<,ll""a-\ ly reduce l"I>I,:ag... Othe,- ... ,a ling 
"techni"ltu?S iU-e l-ec:omme1\dc~d i.e. c:Losur"e of all 
Lar~e cracks with caul.king. foam insulation or 
ott}er sealaTlt. SealiT'9 t~e5e cracks wilL 
gr-eat ly r'educe til., re·~uin"d ci'lsage, Two mi l 0'" 

thicker plastic can be used for tarping the 
grain surface, however the pLastic used on th~ 
~utside of the bin 5houLd be at least 4 mi ls. 
When an cn1iY"e ~truLtuTe is tarped the pLa~tic 
must be at least 6 mi ls thick to prevent 
exce;.ssive tear-j\l\3 dUY-ing tht~ fumigation. 

(:5) [Ios"l]e 
Unless all the large cracks are sealed ~s descl-ibed 
above the dosaqe recommended should be 90-180 tabLets 
or 450-900 pelLet. per 1000 bu. capacity of the space 
under the pLasiic tarp. 

(4) Additlon~l Application Instructions 
Probing tablets or pellets into the grain ma~S is the 
recommended mctl10rl of applic~tion. Probe insertions 
shoul.d be ~j.c.(:\tt~d (-7!v(~f\ly over the suro·fiice. A 1- ig id PVC 
pip., about 5 td 7 feat long and 1 1/4 inch diameter 
can be used. In this event. use ~bout 20-50 tablets or 
l()O~-250 pel lets P(':'l- pr obc·? Th~ furnigi:lni' i~1 91-adUd lly 
,"eLeased int~ the probe as it is withdrawn flOln the 
r;:Irain. Ht:-l.easiH .. J ai_I. thf~ fumigant in~o the pl-obe at 
once may } .. (~tc;n·d th(:!' ~)l-odul:t i on of hyd,-og:en phosph ide 
and m,ght c:au~,e <'.\1\ ignition of g(""\5 -trapPt-1d in th\!~ cl.u,mt~ 

of pellet. or t.blet •• Place no more than 1/4 of the 
total d09~ iTl fl.oor level. a~ration ducts. Be sure the 
inside of the aoration duct is dry before adding the 
pellets or tablet •• Addition of Detia(R) to water in 
~n ~erdtiol1 duct can calise a fire. Seal the aeratioTl 
fan as de~cribect abovm. 

(5) Addition~l Precautiun. 
Do not fumigate bins tl,at wi!.L be ~T,tered by hUnlnns or 
animals prior tQ a~ra-~ioT'* Do not fttmiqate ar~i:lS which 
h()l1~Jf.~ e°l.U i pm(~nt c:onta i n i Tl\1 COpPF"~'" 0'- o "thr'::-\N rne1:a I.~~ flJh i c:h 
wi LL be corrodetl by hydrogen phospt.ide. This includus 
electrical and eLectrol1ic eQllipment. 
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PLace IIl)ANGEF~" P I.ae-in-tls on entl·am.:es to the bin and 
n("~c"- the ladder. SE'e sect i on on "PLACARDING OF 
I'lJMIGATED t':REAS" 0 n pc1ge of th; s manua l. 

If monitoring equipment is Ilot avai lalle. an approved 
caniste .. · 1~e5p ir"atol- mus"t be WOl~n for i "ldoOl
application. If an approved re5pira~or is not 
avai lable, application must be done from outside of the 
site to be fumigated. Also ,efer to all other 
precautions give" in tllis mat~uaL. 

(6) Pust Aeration Treatment 
It is good pn,etic:" to SP,-ay i·he q,-ain sUl-fac.e with an 
approved insecticide protectant to retard reinfestation 
and to fog the spal:" above the g,-ain to f:iLl existing 
adult flying insec1s. 

3. APPL.ICATION PHOGEDLJRES FllF: SPACE FUMIGATIONS. 

a • 1::1: 11. r.:.e.,!.1.1 l:. e.lLLo. 1:._.£1.i.11 ~i.t. _!01,;>.L e bl1. J.I :;e:o .... _ E .o .. o.ILE: 1:ll.1.: e l;\:;1 D ~L. E:.l <lD i:o • 
C.b.Aflltle.r.l> .... _ .. Il:.lA!;.l;.~.t._Il:. .. -llel::O ... __ C.l1.Diil.1D!;;:l:.:o._.gDd._.I1.ibel:._S:l:a.l.1t:: 
S.e.p.1a.b..Le._.Enl:.l.o.s.Ul:.el;\ 

(1) Determine the dosage of tablets or pellets to be 
applied ba!:ied upon the followin':'-I pal-i:Hne·te,"s for 
space fumigation: 

The vo LUCfr'~~ of the ~jtl-uctln""e 

The air and/or commodity temperature 
The general. tightTless of the structure to be 
fum i ga·t€.'d. 

(:~) Df::!'"ter"rn i nl::.' exposlJr f~ pel- i ad b(":lsed 0 n the "Exp osuye Gu i de" 
01\ page of ttlis (nanuaL. 

(3) S~~a l <, II opG!ni ng,:; ",xC:f.lPt fo,- thE! doo,- b.,i ng used to 
enter B~d leave. Pay particular" attention to openings 
to connecting or adjaCetlt structures. 

(4) PLac~ trays Ot- sheets of Kraft paper or foi l, up 
to 12 s':t.. f"1"+ (:1..1. S'l. M) in ar"eat on the -f 1.00r 
throughout the structure to hold DetiaCR) Tabl.,ts Dr 
Pel lets. 

(5) Spread Deiia(R) orr th~ sheets at a density no 
greater than 30 ·t~bl.~ts per s~. ft. or 75 pell.ets per 
S'l. ft. Thi~ C()rTt:-!'f:5-pond~5 -to sligh·tly mor'eo "than 
one half flask of tablats or one half flask of pellets 
pel- ~5' x4'1 ~,hr~et,. ChE'C~~ -to ~3e("~ the)t -the)' have not pi tE:-d 
liP dtld that they ~re 5pread out eVel1Ly to minimize 
contact between ttle iIldividual table"ts or pellets. 
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(6) Pellets ~pd ~abLets may alao be applied in moisture 
pe'l~meab Le envelopes to fumi~~ate c:ommod i t iest When 
fum i <)8 t i ng i n th i 5 J.Ih'3iY the enve). opes must be f astenerl 
to a substantial support. PLace no more than 10 
pellets nor more than 2 tablets into Olle envelope. 
Detia(R) PeLLet~'i dnd TabLe1:s shall no·t be r~~":\ced in 01-

attach~d to, commodity packages intended for 
,-eta i lel-~. 

en When fumigating mul·tipLe stol-y bui ldings. each 
floor is considAred a separate enclosure. A~plication 
should begin with the top floo,- and end with the ',II-ouTld 
flool-. 

(8) Seal all remaining exits. 

(9) PL ... ccll·d and lod: .oll ent,-ances. 

(1.(» Aer· ... te the st.-uct\lI-e upon c:ompletion of the "Xp')SUl-e 
period. Standard ~er~tion time and practices should be 
deve L oped us i n9 ('! I. ow I.f~ve l detec: t ion dev i ce. 
Pr ... ctices wi II vary w!dmly at different sites, but wi II 
u.sua l L y inc l udt1- open i ng wi nr.1 O\1J5 t do Ol-S t a nd vents d nd 
ac·tivatilH3 any v(-~ntiLd·tion e·~uipfl1ent. Rf~t-~n-try of an 
unaera·ted s.-t\-uc:.'tu\·'e mU,':::.>-t be done \ n pa \\-s wea\" i ng 
appropriate respiratory equipment. 

(11) Dispose of remainin9 dust from t~blet5 or pellets. 
SEE "s ror~AGE ANl.I DISPOSAL" 0 n page of th i 5 

manual •. Avoid breathing the dust. 

F.:I:.o.~ectl.\r:e5_fJl.r:_.Jile.~.kf;:_E!lal19~~.tlJl.D:;;._.U,nder:_IAr,E!.:O: 

(1.) Ge Tlet- a l 
FoLlow the pertinent instructions given immediately 
above i l\ pin·"t 118

11
• 

U:·e of pl,)stic Shl~H·~tin9 0'- tf.n"paul.ins to p'~uvicle a 
fumigcltion enclo~:qu-e is Oll(~ of tht~ easiest (lnrJ l.eiis't 
expensive meatls for providil)9 relatively g~s tight 
encLosurc~ whicll are very well suited for fumigation • 
PLastic t~rpfi ~re pelletrated only Vel-Y sLowly by 
hydrogen phospllide gaSt d1ld tight coveriT195 a~e readi Ly 
formed from the sheets. 
may v ... ry widely. 

(2) Sei:\ l i nq 

Tt,e volume of these enclosures 

An enc l05Ul-'" SU i 1:ilb lf~ f 01- fURl i {"~a ,t ion RldY be of nrm€·~d by 
C'OVt::01'· ing P.:.11:I1:a<J(~d C.OlrlfllOti i t ie~;. wi til p liH:1t it: ~j.h€~e't j n(",:I. 

The shef~'ts may bf~ t(lpr-:·~d t 9 Lu[.~dt 01- c Lamp(-~d i:ogc:~1:he,~ to 
pr()vid\7~ .) ~;'\lffjci(-:~yd· width of mi"\1·f~r'i,'i)l to ensu,Mf~ 1:ha't 
ade~tla1:e scaLillg is obtaitled. If the flooriY19 upon 
which the commodity r·f.H:;i's if';' of wood 0,- ()th(~r P()\~OU!;;· 

-------~------------------------------------------------------



01 1 7;-' 

"1 t 7:~ 
(\1.:1.74 

'" j '?~.; 

(' "I. ~ 1(, 
1)1 1 ..,""t 
(\ 1 1. "?fl 
,)1 1 79 
(\~ t(U) 

c\ ~ 1- q"1 
~\ 1. ~. r::.=! 
t)~. 1 O:~ 
!~:! 1 lJ4 
t)'. 1. n'::.; 
('1 :lg/-. 
01. tn 1 

( )1 1 ~}l;'. 

r~ 1 1 U~J 
(" f. (;.(\ 

'" .1. ~}1 

-(' :i 1 97-
n~ 1 9::~ 
(q 1 l;!4 

" 1 :t 9':'; 
fll 1. Q{. 

!)1 1 ':rt 
(" :! ~·"t:e 
(\1 1.99 
(\1 ~~~()0 

,,: 1 .... '~':I. 

{\"'2:f.12 
(.11 ?(Y'( 

',1 '·"('4 
, " ?()':; 
{,"J ":'(\1, 

t.~' ·.~!nl 
(\"1 ~:"'H': 

(~.! ·:'t~~' 

(,;:t'.~~(~ 

,~ I '~~'I ., 
('1 ':~'-::~ 
~~ 1 '.~ 1 ~ 
(,~. '_:~l4 

t': 1 ~-?l~.i 

~):I ~~t(, 

'-'1 21. i' 
()1 .:.~ lH 
():I ;..':1 (? 

t.' 1 :?·:.~O 

(Y;;??1. 
! 11. ".1~ .. '? 
f'-! '~vY'l;. 

~' 1.~·'~.:~4 

• 

m~teriaLt ii should be repositioned onto pLdstic 
shE..e'til\<] P'~;{,)\~ 'to c.ov\~\-\ng fo\- fucniqa.t'on. The plastic.: 
coV~rillg of the pi Le may be sealed to tl'~ flour using 
tape, gl.ue, si!lnd 01- w'3tel- snakes,. by shoveling soi l Ol~ 
sand onto the eru1s of the plastic covering or by other 
sui 'l:ab I_C pr-ocf~·du,-~s. The p1_astic coverillg shou1d be 
reinforc~d by tape or other- m~an5 ~round any sh~rp 
corners or edges in the st~ck so as to reduce ttle risk 
01 ieal-ing. Thinner shee"l"ing. about 2 mils, is 
suitahle fo\~ mos-t induo,- tal-p fumiga-tions. Howevt~'-. 4 
mil plastic or thicker is more suitable for outdoor 
applications wh€!,-e wind ("~ othel- mechanical s"\\-e~s€~s 

are likely to be ~ncountered. 

(3) Addition~l Appli~ation Instructions 
Tab lets 0'- pel.lets /nay be app lied H"del- the edg(~ 
of the ta)-p Dr "Hn-ough sl.its. The peLlets 0)
tablets shoUld be protected froln condensation or 
o·ther' SOUI-ee of wf.der. Thc1 S l i ts in the 
covering should be carefully taped to prevent 
Loss of ~a$ once thA dose ~,as been applied. 
Pellets or tablet. must be placed in a singLe 
layer'. C,ln, shuu ld be: taf,,,n to PI-event -the 
plastic tarp from covering the pellets or 
tabLeis in such a w~y as to prevent contact with 
moist air or to confine the gas. Refer to other 
sections for dosage snd exposure times. 

(4) Additional PrecdutioY)s 
See app~opri8te pracautiOTt5 if the futnigation is 
conducied indoors as opp()sed to outdoors. 
Indoor fumiqation pt-eCdu1-ions are handl~d as any 
ottler siiuaiion where the apIlLication is made 
from outside "l"he nrea being fumigated (I.e. the 
adding 01 pellets or -tablets 1u a dispenser for 
uniform addition to grain). Workers may occupy 
ad jacl;~nt i ndc-o)-- -fH-E-:'as but -'-hey fIlU~1t be pr-ott?G-tr~d 

f\Hom oVel-expO£~ur-p. 1;0 hydl-O~~n phosph ide by 
ade''\.\1i!tie sea t, n..;~ t Vl~ht i tat i on or 8~1 a Last 
l-esol-1'. l-(;:~~jP i r-,-"tory e·=t,u i pment. 

Do not We] U! on .e;;t-t."lc:~tS cltl1~ i ng thf~ furniga1; ion. 

Pl.ac:e II[lANGEr~1I pl.acar·d~l at Gonmpicuous poillts un i-hE' 
ene LOf.iUl'·E:'". 

FoLlow precButio"s I.i~ted el.sewhere in l_dbeling. 

(5) Am"at i on 
Precdu1ions mus1 be talten to a~su~e that 
exposure to hydr-09en F,hosphide in ~xcess of 
all_owed limits d{'e!~ not occur both during the 
fumigation a11d ~~,-atioT'. 
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4. APPLICA'! ION PHrJCEDURES FOR INTRANSIT FUMIGATJClN OF SHU' 
HOLDS 

(1) Shipboard fumigation is also re~ulated by the U.S. 
Coast Guard Regulations 46 CFR 147A. 

(2) This product is toxic to fish. Keep out of lakes, 
streams and otl',er aquatic environmonts. Do not 
contaminate water by cleaning e~uipmel1t or disposal of 
wdste5 ... 

(1) Refer to and cumply with the regulations and 
procedures found in U.S. Coast Guard Reg~l~tion, 46 CFR 
147A. 

(2) Prior to fumigating a vessel for il)transit cargo 
fumigaiiont 1tle ~\aster of tl'l~ v~ss~l or his 
representative, and ttle f~~migdtor must determine 
whether 1h~ vessaL is suitably designed and confi9ured 
so as to allow for safe (,ccupancy by the ship's crew 
throughout the duration of the fumi98tion/voyaga. 

If it is determined that the design and 
configura~ion of the vessel do~s not allow for 
safe OCC'lp~ncy by th~ shipfs Cf~W throughout the 
duration of the fumigation/voyage, then the 
vessel wi lL not be fUfl\i~ated unl~ss all crew 
f1\eml:)f?r~; c')\We l-\-=:~iIlOV(~d f,· om -i:he vesse l • The c:r'ew 
members wilL 110t be allowed to re-occupy the 
vessel unti L the ve5~el h~s been properly 
a~ra1ed and a d@ier.nil1ation l1dS beeT. made by th~ 
master of the vessel and the fumigator that the 
vessel is safe for occupancy. 

(3) The pel-son r'esponsible for the fumigation must 
notify '~11e ma51~r of the vessel, or his repr'csel1tative 
of the r'e~uireMel\ta reLa~ "'9 tt) personaL protection 
e.uipment*, low r~nue d a~tion e,uipment and that a 
pEn-son 'tllDlified in the \lSl~ of' i'his e'=t,uipmc-?ll-i: must 
8t:t:ompc':,uiY the Vf~~5~:i(~1. wi i:h Ct:ll'gO U1\ClelW fumi<j<lt i 1J1t. 

Em(·t')-cJency pr·(H":f:dl(l"(!.~S, c("))-rjO ve1l't i 1.c::1t ion, ptn- i od ie 
monitor'ing c'lnli i1\sp';~t:i'i()\ls, and firc;lt aid ill~~I$Ur·f:.'S must 
bf~ dis('~U5S(~t:I Nith l\lltl untl(-::l'1W~j.'tood by thf.·~ mas'h::,'\" of th(;,~ 
vessel or tlis re~presentative. 

(4) Se~l all openings to the cdrgo hold or tank 
5l1itablei weier proof, gas 'tight m~teridls. 

Hsi nf.l 
Lod: 
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u~,;ed to ente," the hoLd. Post appl" OP'" i a te "DANGER" 
placard~ 011 same. 

(5) On tan~{eys -the ovel·--space pl-eSt;U,-e 'Mel ie-f system 
of each tank must be sealed by (1) the closi, ~ 
of appropria-te val.ves and (2) sealing the 
openings into the over-gpar.:e with gas tight 
matel"iaLs. 

(6) Contar.:t appropr iate authorities. 

(") If the tumigatiQn is not r.:ompleted and the vessel. 
aerated before the mdnned vessel Leaves port, the 
pe1·S0n i Tl ChEJ1-g(? of ·the vesse L sha L t i nSU1-e that at 
least two units of personal protection eqllipment dnd 
one gas or vapor detection d~vice and a person 
.u~llfled in their operation be on board the vessel 
during the voyage. 

(8) [luring th!> f'umigcdion 01" until a manned vessel 
Ledves port or the Cdr~o is aerated, the person in 
charge of the fumigation shall insure th~t a .ualified 
person USitlg gas or vapor detection equipment test 
spaces adjace~t to the fumi9~ted cargo are~ and all 
l~e9ulet.1-ly occup if~d ':lp<1ces fotH -fufIligallt L(~a~{dge. 

If Leal·(age of the fll.mi9"nt is detected. thr~ P"""SOIl in 
(::tHHM(]e 01' th~ fum i £fat ion !:"-ihc~ l l take at:·t i on to cor-,-ect 
the Leak~ge or shall inform the master of ttle vessel or 
his represen·tative, of the le~kage 50 that corrective 
action can be taken. 

(9) Review with the M~.ter, or his represent~tive, the 
voyage precautio\\s and procedure&. 

*r":'er'sona L pl-()1e<:t i on e·~uipment n1(~ans d 
,-esp il-atolw 0)- gd"i; miH'31-{ f i t'ted wi th a canis-h~'N 

designed for phospl1ine gas which is approved by 
NIDSH/MSHI~. A g",-,. /Il,1.;f( and r.:an i ~;tel" is app,"ovell 
f 01- use liP t 0 1~) ppm. Ab ove 1.5 ppm or a-t 
unknown concentrations a SCBA or i-ts e~uiv~lent 
must be u5r::"d. 

(1) AppLy either the tabLets or pelLets by sr.:attering 
th0m u'liformty onto ttle commodity surface uti lizing as 
much of ttle total 5ul'face are~ as possible, or insert 
them uniformLy into the commodity rna as by hand or with 
probes to any d~pttl desired. 

(2) Cl.ose clnd SI.:::O(:lJl"(~ Il<,,)·tt,:,h r.:over't'l, til Tlt-,{ tops, 
butterworths t etc. immediately followi"9 application. 



01. :.B:5 
01.3:~;~ \I 
(ILnn 
'\1 T3', 
!_~:J. '.r.~f) 

n1.~:~4t 

~l:t. 3~3 

0'344 
(l:f '_?-4~) 

n1·~f!./;) 

Ol :"47 
r'l1. ':'I\r.~ 

(-'L~49 

01~'55t) 

O~. 3~.;~. 

" 1 :'!:~:;:.~ 

( .~";:>, 
!.\:~- :'~,::; ... ~ 
(\13~:.j~i 

(~~ ~356 

O:t ·.~~:;7 
Ot:3~58 
(l)_ :7.~~,9 

(\l"~60 

01.3b1. 
(lL-'16:~ U 
O~. ··~{.4 

('~ 3<·~; 

t'111 ·_"'(l./~ 

~\:I ."Y:.7 
~"1 -·.'../~O 

"t '"(,6(.' 

( ·~7() 

' .. 'I T?)' 

n1.:n3 U 
(yr. -J;'74 
'.\1 ··t?·~.; 
::t1·;';"?.I. 

0~.-·-:i' "I 
(11 ·.y.·n~ 

01 '1,'19 

('-I .:~.(lf'll 

t) 1. -:~81. 

{t 1. ·~.r.!? 

t) '- ·.3(:\:.~ 

(.1.31)4 

f..'1 ::-::qt~.; 

(\1. .~·O{'!' 

(ft .:~q i' 
(\1, ''';Bn 

~~ 1, :"!H~f,.' 
().I. .~Q() 

f)1'"."J('ll 

(1) At '"eg u La," in tel·v" I.s mon ito," spaces ad jacent to 
areas containiny fumig~ted cargo and aLL regularly 
occup ied an"as fo," fluni9<"'t Lea~,age usi n9 app,"oP'" iate 
gas detection e~uipm~nt. 

Spec.iaL attentian shouLd be, given to Living 'tua,"te,"s, 
kitchens, ~toreroolns, mess halls, ~(eel ducts, day 
,"ooms, the br idg~, E~ng i ne y'oom and any other enc: Lost:~d 
spaces oc:cup ied 0'" f'"'Nuented by c,"ew membe,"s du," i 11g a 
voyage. 

(2) If hydrogen phosphide is detected, evacuate the space 
o,w cr'ea t Loea te I!I nd S(,0d L off i'he soul'c:e of i'he I.ea~{ 

we~ring appropl-iate re~~iratory protection e~uipmen1. 
Venti Late the area before alLowln9 occupants to 
,wet U1W n. 

(3) Do not ent.," ·fumigated hoLos 0,· t"n~:s. 

(4) Do not open, ven·t i Late 0'" <'1","ate tile fumigated 
holds during the voyage. 

e. C:l:.!~~."llil.Q.DlL<lll!LE:l.:.Q!;~dJ!n~!Lnlll.:ln!L Il.i.!ii!;I1 .. r.ge: 
If necessary to enter' holds prior to discharge~ test spaces 
d il-ec1: ly above C~H"(,}O ~>llrfac(.z. fo,- fUnliC:-.Jan't conc.en1:r'at ion. 
usit'~ appropriate gdS detection and personal protection 
e~uipment. Do not allow entry to fumigated are~s without 
pel'sonaL protection e~\!ipmentt uT1Less fumi9ant 
concentrations ~re at safe level.st as indicated by a 
suitabLe detector. 

(1) Fully Loaded hoLd~ on dry buLk carriers are 
consider~d an Qut(ioor fumi9~tion. 

(2) Tanker hoLds ~'icl, muut be entered to fumigate and 
partially loaded tlolds 0" dry bul~( cdrrieY's are 
furnigated t·)"()(J) wi til i n tile ",,"!?a bei n'.l tnM"tFJd. 

(3) St~e sect i on$ "I" c:lncl "11" on l:JageS 
for re~llirements. 

of th j =l rna nua l 

(4) It hydrogen phosphide is detected a minimum of two 
'tua l if ied peY'!:HH'~:-:' on S:-l ip shuuld Wf:;:'c1I~ the gas masl-{ and 
canisteol- cle~:H:r' ib€:-~d i:.\bov(~ wh i leo aer'Cli' i n9 thf! a\~t::'a i:lnd 
I. Oc::t'3 t i ng and f.1-E'i.-\ I. i tH) tht-! Le~h. 

'.'" APPL:r.CATION I"RIJCE:D1JHEfJ F()I~ nln~ANSJ.T FUMIGATION OF CDNTAINEf~B 
DN SHIPS 
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a. When fumiq~iing bU~K commodities to which direct 
add i t i on of po I. lets 01- tab lets is not allowed 01- pachaq,;d 
commoditie$f )-efer' to seci' ion 113.a" on page of this 
manual. Do not place tablets loosely on trays or sheats of 
paper or foil since movement of th~ cOl.tainer may disrupt 
~he correct placem~nt of pellets or tablets. Instead they 
must be applied in moi~t~re perme~ble envel~pe5 as 
descl-;bed in mec:tion 113.C).C6)". 

b. Whan fumigating ~ commodity by direct addition of 
pel le .. s or tab Leist refE.:'r· to Sec:+ i on "2.f. 1I OTl page 
of this manual. 

c. Intransit fumigation of containers on ships is 
regulated by Coa,;t Glli,,-d Re<:,ulClt i on 46 CFR 147A and the 
8pplicatol- 01- shipPel- must obtain and COnlPl.y with U.S. 
Coast Guard Special permit No. 52-75. c~~t~ct the Coast 
Gual-d 01- Reseal-ch PI-oducts Company fOI- add i tiona l 
i nfol-mat ion. 

d. Comply with genel-~I. pl-ecautions given in labeling. 

6. APPLICATION PR()CF.:[lUf~ES FOR FlJ1HGATlON OF BARGES 

a • l>ener:a..L 
Since barg0 fumigation is a type of flat storage fumigation 
a.s well at:, hHving simi laroities in common with a ship, ,-efel
to the Sf~ct i ons IIF',-oc:f~dllr(:~s f01- Flilt 81:or',age ll on page 
and "APPLICATION PFmCEJ)lIREB FOF, INTRI'lNBIT FUMIGATION OF 
SIUP HOLDS" on page • 

Barge fumigation is ragul.ated by the U. S. C~a5t Guard 
~:..,gUl,ltiol\s <\6 CFH 1.471'1 as modified by U. 8. Soas·! Guard 
Special Per'mit 20--"'~j .. The shippey 01- fumi9t:ttol must posses 
this permit prior to fumigating. To obtain this permit 
contact 

b. S~til.J.ln9 

U.S. C:Or.,~ .. ·t C;uar'd 
Ha7.d\Ndou.s Mt'\-t~'- ii.~ ls [1ranc.h 
W<l~-;h i ng ton. n, C. 2059~~-OOOl 

Special ~~re must b~ ta\{en in deterlnining ~~eiher a barge 
is $Uit8bl~ for fum:gation. Excessive leakage may OCLur 
throug~ poorly sealed hold covers. 

'r. fW'PLJCATIDN PRUCEJ:!Uf,E8 FOR FUMHl!WION OF RODI::1;T AND MDL.E 
BUr "!OWS 

B '" L..i.s.:t._.D.f._~l;:Hn:):~!J.1.'i.i.l'9._E:!;'!~.t~ 
[letiaCR) rablets aYld Pellets m~y be used ou·t of ~oor5 only 
f or· til£! contr'o l of thr~ fo ll.owi Tl\) bun-owi \\~l I-oe(~nts "nd 
mole's: mar'mo'\' f:iP. -. ~ .... n()c:h.:hll'.::k5 ..:lnd Yl~Ll.ow .. ·belly f[\a~-tno1:'.:-, 
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Crockchucks), prairie dogs Cex~~pt Utah prairie dog), 
Norway and roof rats, mice, gro~nd sq.uirY-els, moles (except 
in Indiana), voles, gophel-s <"'nd chipmunks (except in 
Ca i, if or f. i a) • 

b • l"Ie.~11.~ .. i.Lll.D_lD~h:.llt;illUll5 
Add from 1 to 4 DetiaCR) Tablets or 5 to 20 DetiaCR) 
Pellets to each burrow upening. Seal tightly by 
shovel ing so i 1 ov(~r tl .... ent,"ance. Place the pellets 
ur tablets far enough down the burrow that the soll 
used to plug the burrow doesn't COV8r the pellet. Qr 
tablets, sLowillg dow,\ their action. Where possible A 

subsurface 1Unl1~Lg or runway~ should be treated 
every 5 to 10 feat with a do.e of 2 to 4 tablets or 
1::> to 20 peLLets. U"''' lower ,-,~te$ in smalle," 
bo:n"()ws, in tight $0 i I.s, undt;:<r' mo i st so i L co net j t ions 
al\d h iqheY' ra'tes i 1\ tcu-qe'l- bur')" ow:" in POI-DU'S so i Ls 
and/ol- when so i l nlO istu.l-e is tow. In extremel.y d\'y 
0'1- por'olls soil t it is sonu;,:,times n(,t possible to 
obtain satisfactorY re.ult~. This is particuLerly 
true in i nstal)Ce~ WhH)-P' "\:\"'1e bu"I-'-ow systems are 
extensive such as moLes or gophers. It is alwdYs 
better not to fumi98te durin~ extended periods ?f 
dry w~athel-.. T,-eat r't1'opent-xl burrows 4.'lnd fl"esh 
'" u IlW.17';· a sec 0 nd 1 i me 1 to 3 days ;;f tel- the in 1 tid 1 
t,-eatlnent. 

DetiaCR) may be used out of cloors o~)ly~ for control of 
bIU-l-owing P(~sts. 110 Hot u5t.~ wi1hin 15 feet (!5 metl~\-s) of 
inhabited structures. Do not apply to burrows which may 
open unc1r~l- 01- into OCl":up i eel btl i I.d i 1\85. 

c. (".1.IY..Lr:.1Ulme.ut'l.LI:IIill.ilr:!.ifi 
This pr"Jduc:t is hi9hly toxiC".: to wi ldli'fe. Non-toi:i\~'ge1 

organisms eXp()ge(j to hydrog0n phosphide gas in burrows wi Lt 
b~ kil.Led. [10 not ..;:\ppl.y dil-(;~r.:tly to water- 0,- w(~tlanc1s 

(sIJH.-Hnp~;t bog~J.p ml}i-!;j.IH-~~:'~" and po'tho lef;). Do not cOlyh)mi nate 
water by cLeaning vi- e1uipmel1t or disposal of wastes. 

d • £::1lIial1!1e.r:e.rL~1E'.e.!;;1."'''' .. .l3;;\~.t.t:.L!;;.t '.l!!l:' 
The use of Df;)ti<J(R) in a nv~nn(-?r that may ~(i II 01~ oth(-?l~l"'i~.;f.::' 

hi~l~cn an G,lnda ngr:.~l-ed 0\- thl"t?i:l tt:OTl'ElrJ SPt:~C i es 01- advf;.lr~;e l y 
mDdify their hab'tat is a violatiun of federal lew. The 
use of th is p}- od tIC l" I ~~ r.: 0 ntl- 0 I Lr.N:I "t () P\"l.~vf.:.\nt de,,) til 0'1- he'll-m 
~o endangered or ttlf'catened SP~Ci0S that OLcur ill the 
toLl.owinq c:ountic.·'S, 0(" (";'l5f~wheroe in tlH~ir 1-~1ng~. Usc-:' of 
this product in tt,e A~eao Listed below is pruhibit~d 
~ .. i'thou't fil~~-t cc-nit.-1\.:t-ing allel obtt:llninC3 pel-mission f,~om thE
L~:1id~lTgJ{'?r'r.~d ~ipeo::; i (~~5 Bpt;~c i ii"1. i ~~t td: "the nf.::oi:li-e~5t rf£'(j i ona L 
o'r- fie E'5 0 of 1" h c- U f S t F i !:;h d 11(:1 W i I. t1 L i f e Bel" vic eo ( FW8) • 

Areas Intlablted by ~~)danqef'ed (11 Tllreaiencd Species 
(1.) BI.l:.lr.:I·:·-foot('~'d r€"'\"',"el" .- ~·;;ti:)te of Al-izonat C()l.or'/~do,. 
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I<ansas, Montana, t·Jebr(·H-;kClt New Mexico,. N(H-th [ialtotat 
Ok I.ahoma j SOI!tl1 J:ti.l~~ota t TeX;l~.i, Utah and Wyo.m i nf:.l. 

(2) BLunt-nosed Leopar(1 Lizar'd - Counties of Kernt 
KiTlgS, Flesno, Maderat Merced, and Tuldre in the statE 
of CaLitol-niaf 

(:0 [lesel~i to}~·toiSE' - W.ash ington Coun-ty in the s~atE' of 
Utah. 

(4) Eastel~n indigo snal·:e -- Sta"les of Flol-ida and 
Geol-g i a • 

(5) San Joa~uin kit fox - Coullti~s of Kern,. Kings, 
Fr'E<3nO, Mel"ced t 11(lnt€:r'ey, San Ite-nito,. S'ln L.uis ObiSpOt 
Sa'lta B~rbarat l·ulare and Ventura in the state of 
C.c1l ifol-niil+ 

(l) NOI':TH CAROLINA 
Deiia(R) Tablf;-ts .and P~~llf:.\-ts m·ay onl.y be u.s{~d 

for control of rats and mice in the state of 
North C.u",,-olin~3. Use (.":I:9.t:-tin!5l· othel' pests is not 
permitted. 

( 2 ) OK!..N IOMA 
A speciaL ?ermit for black-tai led pr-air'ie dog control 
by pois~njng is r~~uired in Oklahoma. Conta~t the 
(jkl~"3!holil":: Stclie ftep';11-'cment af _.~iLdLift;' Con!5-,:~rva·tioTl to 
obtain this pel·mit. 

(.3) I,HBCON8IN 
A state perfoit is re~uired for use of pesticides in 
Wisconsin to cuntY'ol small mdmmals, except rats or 
mice. Plc~se contai:t y~ur Local D€parJment of Natural 
Resources offic(! for informdtion. 

(4) INDIANA 
lJse of Dctia(f~) l'ablpts or Pellets for molu 
con1.ToL is not l.e9dl. in the statt-!' of Indi("lna. 

( ~'i ) tn fJSOUfU 
A state permit iti re~uired for use of pesticides in 
Mi5~0l1r i to cOlrlr-o L f.iU\t1I.l Oit...":I:mmr:-l Ls, except 1~C\·t5 ,':)lId 
mice. f)Lca~e C01\tact the Missollri Department of 
COTiserv.Jt i on off j'::e fOl- i nforma1: ion. 

(6) I\A"lSAS 
A ~peciaL per~\it fl)r' bLa(:k-t~i led prairie dog cOiltroL 
by poisoning is rm~llired in KaTlsas. Contact 1:t\e Kal1hds 
Fi!:;h (;lud G~)me (:(lmll1i~=...!";ion to ob1:ain this p(·:?\~mit. 
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("() CAL.IFOf~NIA 

USE of Llet i" (fO Tab lets a nd PI) ll.p.ts far ch i pmu nl; 
con't'I-oL is not l(~"Jal in the state Clf Califol-nia".· 

B. APF'L.JCATXON PROCEDURES FOR FUMIGATION OF BEEHIVES. SUPERS 
AND OTHE.R BEEKEEPING EOllIF'HENT 

Det i a (R) Tab lets and Pe L Lets I'lay be usp.d fOl" the contl"O L of the 
gr(?f~t(?\· wax moth i n ~dO\"l~d b.e(~h ives, 5Upe\~S and othel· 
be~?keeping e·:(.uipmen"t and fur the de5'b-uctiull of bees, 
At',-icanized bees, and dis€'"c.')ed bees inc:luding th~se infested 
llJith tracheal mite';; arid fOIlI.b,·nod. Tht~ r-t:'commended dos,-,ge fo\
this use is 30-45 tablets or 150-225 pellets per 1000 ell. ft •• 

~umigations may be perf,)rmed in chambers at atmospheric 
preS5ure, under tarpauLins, etc., by placing the tablets or' 
pel.Lets on 1.·'~dYS 01~ in mC(stul-e pel-mcabr.e envelopes. [10 not 
add mOl"e than ~! t"b Lets ul" 10 pe I. Lei.; to each enve Lope. HOlley 
tl:-om treated h ives 01~ SUpt."!l-S may onl.y be used for b(~e food. 
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(l H. PfmTE:C;TIVE CL.OTHING 
l~ea,- d,-y gloves mad!? of c:otton or othe,- mat",,-ial when 
contact with tablets, pellets. 0" thni" dust is lil:ely. 
W.':'fsh ha nds df tel- use. 

I. r~ESPIRATfJF(Y PROTECTION 
1. WHEN RESPIl,ATUI~,( PF:O J'ECTION MUST BE WORN 

NIOSH/i'1SHA approved n::5P i '-dtOI-y pl-o~ec.t i on !:lust be ~Iorn 
du,~ i ng expOSU1~e to concentrt.lt ions in excess of pel-mi tted 
limiis or when c:once-n-h-atiotts al"e ul1~;n\o·~H. 

PERMISSIBLE GAS CONCENTRATION r,ANGES FOr, RESPlr~A"ORY 
PROTECTION DEVICES 

r. NJ.DSH/MSHA ClPprovE'd, full. face q'.l5 mdsl: - hydrogen 
phosphide canistc,· comt·ination n1t'~y be u$erl at Levels up 
to 15 ppm or to escape f,-om levels up to 1500 ppm. 
Abov!? this level 0,· in si~udUon!5 wher!? the hyd,-ogelt 
pho,;ph ide cotlcenh-at i on is ullknowlI ... NIOSHnlSHA 
approv!?d. self-contained bredthin; apparatus (SeRA) or 
i t!5 e'l.lI i va lent must be us~"j. The i'i;:OBH/OSHA Pod:et 
Guide. S"'Ofj. DHEI-YNIOSH 7El-21.0. lists these and othe,
type~ of apPloved l'E'Spi\-cltol-S and -the r.onCE-!'ll'h-ation 
limits of which they may b~ usad. 

I~EC!UJREMENH; r'Of: AtJAIU\f<lI..ITY OF RESI"J:r,ATORY PROTEGTIllN 

Respiratof'Y protection mllst be available at th~ site of 
application in c:aDe it is lt~eded when applying Detia(R) 
from within th~ structure bein~ fumigated. All approved 
full face gas nwsk - pho<;)phine l":anister combination 0'· 
s~lf-con1dined bre~1hing ~pparatu. (SeBA) or ita 
e~uivaleT,t must be avai table at the site of application. 
If BCBA or it~ e.uivalant i5 not available at the 
appl.ic:ation site. It nlU,.t b~ dvail"ble locally, fo,' 
example, at a fire stdtioJl or rescue s~udd. 

Respiratory protcctiot' need 'lot be avai Lable for 
applications f,-om out,;ide the ar'ea to be fUOII<,Jated sllch 
as addition of tableta or pml.lets to automatic 
d t spans i nog de-v i cns, t~tc., i f "t)(P\H~\l,··es ab ove -the 
permitted exposure limit will not be encount~red. 

~~esp il-ator'y PI-01(~c't i on nef:-~d not be: avcl i Lnb Leo -fC'\"' Qutc:i001-
dPP l kat ions. 

If monitorinq e~uipment is not avai Lable on a fQrm ~nd 
ClPplic:ation c&nnot be donm from outside the structure. 
an apr-Jr'oved cdnistel· I-e~p i1"atol'" must be wo,·n dUl-i nq 
dPplica1ion from wi1hin 1he e'lclosed indoor area. 

J. PLACAHDINB 01' FIJMl.Gp.TF.:!I ARE:AS 
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The applicat~l- must placanJ 01- post all entrances to the 
fumigated area with signs bearing: 

l.. The signa l wo,-d "DANClER/PELIGR()" and the SKULL and 
CROSB[lONES s ymb 0 liTo n~d. 

2. The stat8"ment, "Al-ca ,")nd/ol~ C:f)mmodity uode,~ fumiga-tion, 
no NOT ENTER/NO ENTHE". 

:~. The statement "Th Is Sign may only be ,-emoved aftm- the 
commodity is completely aerated (contains 0.3 ppm or 
lelE"15 phosphine 9,15). If inconlpleteLy c3el~at,=,d cl,nmodity 
is transferred to a new site, ttle "ew site ~ust also be 
p l~c:n-ded (lod wod~eys must not be exposed to CIl01~e thc3n 
0.3 ppm phosphine." 

4. The date and time fUlnig<ttion llf,gins and is completed. 
5. Name of fumi~ant used. 
6 t I"!-llme t addl-ess, tn lc~ph 0 Il~ nUmlHal- of the app l i ca t or. 

ALL en"o~anc:es to a fumigated (·Hoea must be pLaC:drded. WheTI!' 
POGsibL9, pl~cards 5tl0uLd be pLd~ed in advance of the 
fumigation in order to keep tJl1duthol-ized perS0115 away. For 
r"ai I,-oad hopper Cd\-f:Jt placa\-ding mU~1t be pLaced securely on 
both sides of the c~r near the ladders and next to the top 
hatch into wI ... ieh the 'fumi-gant i~~ intl-oduced. 

~O~l1.t,;.l./1 
l)Q not ,-ewwve a ptacarci unt it the tl··ed1"ed".a-\~ is aerated 
d~H>Jn ""':0 0.3 ppm o\~ less. Tl de"tel·mi ne whethf~\~"d1" i on is 
t-:(lmp le1ej el1ch fumigated si -tf~ or vf::~h iele must be m~ni tOl"ed 
elnd sho\"Jn to conta i n 0.3 ppm or· Leos!:") hyd~~ogen phosph ide Cjdfi 

in the ail· space aro~nd and, wllel1 feasible, in the mass of 
·the cor •. mod i ty. 

rri..·H\sfe,~ of incompletel.y ile,·at(::-d commodity to a new sl1:e is 
pE-~r'missibLe, h()\.IJeVI~f· the new stllY"d(,le must bE' pllH:a\~ded jf it 
cOf~tains more than 0.3 PPln tlydrogen phosphide. 

Workers who handle incompletely aerated commodi1y must be 
i\~formed ~nd appropriate meaSllr~s must be taken (i.e., 
venti Lation or respira10ry protection) to prevent exposure~ 
1'I-on, exceeding the exposun" limits fo,- hyrh-o~en phosFhide. 

It is recommended that the person responsible for removing 
i·h .. p lar.: .. ,,-ds be f am i l i al" ". i th til" phys ica l. chem i c~ land 
"I:oxic.ol.ogic:al p\~ope'l-tie~ Lf hych·oqen phot:'J.>hide. They !!~hOlll.d 

al.so be ~cnowl.edgeabLe in how to 1ake gas readings, exposure 
Limits, symptoms and first aid treatment for tlyd,"ogen 
phosphide poisoning. 

r,:, DAB DETECTION E(lUIPMENT 
fhere are sever a L '-e I. i ab le dev i Cf~S ma ... ·ltetr~d. One type 
is the hand pump when u",·ed in conjunction with the 
appropriate detector tube. They are portabLet simple 
dpvices ~nd do not require i"tensive training or elaborate 
SliP!> 0'- t i ')g e''ll! i pm.,nt to opend". Fu the1-m.,,-e. they a'-e 
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i nexpensiv~ly adaptab ~e to r\.:.~nlQ1:~ moni to,- i 119 p,-oc:edu\-es and 
t\ii It meaS\l'''e concel,tr3-tjot\~:. Qf" hydrogen phos..,hide in air in 
t'-dce ~'mounts on up. 'Use instl··uc.:tiOTlS d\-e eflc:Lo~Jed \I.oIith 
each purc:ttdse. ConsuLi you-- Local suppLier of such 
e~lli~m~nt or cot,tact R~se81-ct, Products ~ompany for more 
i nfol-mat ion. 

L. AERATIO~l OF FUMIGATED COM~IDDIT:rEB 
t. FOODS AND FEEDS 

'('olerance& for hydrogen phosphide Tesidues hav~ been 
H~t.bli5hed at 0.1 ppm for animal feeds and 0.01 ppm for 
finishe~ foods. To gUar6ntee compliance with these 
toler'f3nces, it is neCC;;~S'5a,-y to (tel-ate1:he~e commodities 
for 48 hours prior to offering them to the end 
consnme,- • 

:,~. TOBACCO 
'robacco must be aerated for at least three days (72 
hours) when fumigated in hogsheads and for at least two 
c!c1YS (48 hours) when fU<ni'jated in othel- containel-s. 
WI1en pla~.;tic lint~l'S are u~::.ed, longe,~ aen-ation pel-iods 
wi II probably be re~ujred to aerate the commodity down 
to 0.3 ppm. 

3. As an alternative to these aeration periods, eactl 
container of" a -trcl.l-('cd commudity may be dthlLyzerJ for 
,-esidl1.es using accepted dnaLy1-ici.\l rn(~·thods. If ,-esidues 
are le$~ than tolerance {,evels, the commodity may be 
shipped to the COTlsumer regdl'dles5 of the above holding 
pel- i ods. 

M, AF-'PLICATOR AND WOI~KEH E)(POSUF:F.: 
1. HYDF:OGEN PHDSPHIDE EXPOBUHE LIMITS 

CXPo5ure to hydro~en ptlosphide must not exceed the 8 
h 0 1J.1- TWA of 0.3 ppm f 0 ,- ("l;)P l i Cd tors ("3 nd ~ol~kel-S d Ul' i rag 
application. Application i5 d.fined as the time period 
COW,;I- i 1Ig the open i ng of the f i I-st to flta i nel-. IlPP ly i \\9 
the appropriate dosage of fumigant and cLosing up the 
_ite to be fumigated. ALL pel'Bons in the treated site 
and in adjacent j,~o~r areas are covered by this 
exposure standard. 

Aftel- application i", compleh:;d wlll-Im)- 01- applicatol
eXPosure must not exceed 0.3 PPM maximum concentratiOtl. 
Such exposures may occur because of Leakage into 
enclosed ~reas from fumi9ation sites) during reentry or 
during frat,sfer of unaerated commodity. 

;,!. APPLICATION OF FUMIGANT 
Depending upon i:emr-erdtu.\"'c.~ and humidity, DE':!-tia(R) 
-,'ahLets al1d Pellets release hydY'ogen phosptlide gas 
~Lowl~' upon eXP09Ur"e to moisture from the air. This 
I-ele,lse is often slow enollgh to per'mit appLicatol-s to 
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deposit fumigant jn tile desired ~reas dTld t~len Vdcate 
the pr"emises wi thout signif ic:a11t exposm-e to the gas. 
If the fumigi.-ltol-'5 'E'XPOSlil-f~ £~)(cE:~eds the 8 hO'JY TWA of 
0.3 ppm, apPY'oved respiratory protection muat be worn. 
Gas concentration meazurements for Hafeiy pur'poses must 
be made using Low level detector tubes or I)ther suitBhlD 
lOl'J Level detection e·tuipmt~nt. See the "Indu~h-ial 
HycJiene Moniiorin;1I section be-lowe Inful-mation on 
hydl"oqe11 phosph ide (phosph i ne, F'H:~) detec:tor blbes nlay 
be obtained from Research Products Compa11Y. 

It is o~ten pra~tical to wear approved respiratory 
protection from start to finish. This is particularly 
true when performing large space fumigations or when 
fumigating bulk stored cnmmodities in flat .torage 
bu i ld i ngs. 

~~. LEAI~AGE ~ROM FUMIGATED 8XTFS 
I-lydl- ogen ph o!iph i de j s h i <Jh l y mobil.e <1 lid given eno ugh 
time may peneh~ate sE-emingl.y gas tight md1·e .. ~idls such af) 
co n~r'ete and c i nl1er b L oct{ • Thf~l-e1"" Ol"e ~ ad jacent J 

enclosed al-eas LiheLy to be oc.c:upiecl should be e)(r')(!lillE~tI 

to ensure that significant Lea~{age h&s not occurred. 
Sealing 01' 'the iumi'.3atf~d site and/or' ail- flow in the 
o~:cup i ed ill-ellS -:;110 u Ld be 115t,;~1I to r'ed ut:~· exp osure. 

4. AERATION AND r~EENTRY 

6. 

If 'the ~r'ecJ is to be enter'ed af·ter fumi9at ion, it must 
be aerated unti l the lavel of hydrogel' phosphide qas is 
0.3 ppm or below. The area or site must be monitored to 
et\5UI'e that liberation of gas f,·om the treated commodity 
does not restllt in the devcloptnellt of unacceptable 
levels of hydrogs11 phosphide. Do 110t allow reentry into 
treated areaG by any F'erson before thi~ time unless 
p"otectEd by an approved respir~tor. 

HANDLING UNAERAIE:V COMMODITIES 
'(ransfel~ and pl·ocf!ossing of a h""(;.'clted commodi·ty p,·ior to 
r:omp1.e"\·e d\ tation is pC~I·tI\i5Sible, h()W~1vel· wor"}te'cs must 
not be exposed to ·hydrogell phosphide in excess of the 
permitted exposure limits. 

INDUSTRIAL HYGIENE MONI TOIUNG 
It is recommend~d that tlyrlrOgen phosphide exposure b~ 
rtocumen1'r:-d in an opc)-a1:ion tOg ()l~ manual fOl- each si1'e 
... nd operat i on wh(:\~U' eXpO{3lL\·.~ m.f.1.Y OC(:Ut'. The PU\~po~;e of 
this monito\-ing is to p"event exc:t;-~5sive eXpO!hll·e and to 
det(~rmine wh~.,n and wher(-? r'r~5pir'c1t()1~y Pl--otf.!ction is 
required. This monitorirlg is maTldatol'Y altt)ough un~e 
exposures h~ve been ade'ltl6tely cl1eracterized, subse~uent 
monitoring is not routinel.y required. I~owever, spot 
ctlecks should be made occa5iotlally, especially if 

-condiiions signifir.:tJntty chang~4J Gas concentl-c.ltiotl 

lor 1.l",v..II«'I<J~"Ic..<ljtA.rl .. d4.l1; 
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mea5urements should be i:dk("~n in the IJJOlM~{el-ts breathing 
zone. Monitoring is not required outdoors. 

ENGINEERING CONTHULS AND WfJF(I·' PRACTICES 
It" initic'll monitol-in<] shows that wOl-~:eyS .are exposed to 
conc~n1rations in exce~s of 1he perfnit1ed exposure 
I. i m its then eng i 1H?'(?\- i ng co ntl" 0 ls (such as f ol-ced air 
venti Lation) and/or appropriate work practices shouLd be 
used whe~e possible in an attempt to reduce exposure to 
beLow permitted Limits. 

STURAGE AND DISPOGAL 
l.. SrDRAGE 

~la5~:5 should be s10red iT' a dry, well venti lated area, 
"')Jay fl-om heat 'lnd und.I- loci: ""d f:ey. Post as a 
pe5ticidf~ 'ntorag{2' a)-ea. Do not t:ontamin~'lte w~tE::ort food 
or feed by storing pesticides in the same areas used to 
store these commodities. Do not .tore in bui Ldings 
where humans 01- domestic animal.s l-e·:;ic..le. K("~ep out of 
reach of chi Ldren. 

[ret i a (i~) Tab lets and Pe lll~1:5 al""E~ supp lied in gas t j ght 
reset"3 I.ab I.e, aluminum fl.a":5I-{s. Do nut expose the pl-oduct 
inside flasks to ~"tmospheric moisture allY longer than is 
l~ecessary. Seal ti9htLy before ,"eturning opeTled flasks 
t·, stol-age. The sho(f lifF! of Detia(R) is vir·tuilLLy 
unLimit~d if the containers are tightLy seaLed. 

Flas~(s Slloulcl not be stored at sub-zero temperature~ 
be~ause tt~is wi Ll 'increas~ 1he possibi lity of an 
i <.:In i t i on (f'lash) "'JhE\n <.'penecl. 

IHCJPOf3AL. OF ut-mt::;Q!.:;J:I':I, (If, r:i'.!Bnl.!il,I"L.BE:nC:IL~I! TAf.<LI':Tf3 OR 
~'ELLETB 

(From 5Pi Lls t Lc~kiTlg fLas~fs or other sources) 
lJnre~cted 0" par·ti~Lly l-e~ctecl ~etia(R) Pellets or 
Ltetia(R) Ta.bLet~ .:))~(.3' dC(1tf~l.y t-.-elza,-dous, Imp\"'opel
disposal of these product. is a vioLation of federaL 
Law. If these products cal.not be diBPosed of by 
or'cI i nary USf.! or' accord j fig to tht~ i ns"h'l1(:"\' i on~~ that 
foll.o\J/, contact YOll'- '!5i"ate.' pesticide or" envirOTt(1lC"-:oll"t:al 
COTltrol agency or 1he J1Bz~r~OUG wbute representative at 
the ne~rest EPA regional offIce for guidance. Do not 
contaminate wnter ~y disposal. 

SOfm? Loca L and state , .. l3~:i-'l'f""' d i ~)Posa l re9U lat j ons may vin-y 

from the foLlowin£ ,-e,:()l)\mt~nda1"ions. [liBposal p\-()c:echl\~es 

should be review~d witl) ar!~ropriaie autllorities to 
ensure compliance with I"o~~l regulations. 

FOR BF'ECIFr.C INSTI';:UCr LONH EEE "~;PII..L AND LEAK 
PROCEnUm::B" ON PAGE OF TI··IIS r1rlr~UAL. 



r) '1.f"!St 
'-l1'!3~~·~? 

0185~ U 
()l n':;:.=:; 
r:l~ 8~~~ .. 
", ~'~I:;'i" 
f'\1.H~:';r.! 

t.\'.!~I:;f,' 

(l1.!~/.n 

"1$161 

OHl63 II 
~11 ~~/~4 

("1.9,~ .. S 
fl-I ~"!(~{. 

t."~lP~ i' 

( 
'06H 
,. B,I.'> 

f)) 1~'i'~l 

t)ln"1, 

(l1 e-'? 
')1 ':rr~ 
~':S !174 

f-'lf,~ 7!:! 
018-',;1 U 
1'\1 er,(!:l 

!}) Err,> 
('~ f::rU) 
r) 1 !:H?l 

~! ~ ~·~n::' 

!'I1.fHl~ 

!\1 Pf"!4 

!·'1 f_H'u:,; 

( :~~;:;., 
!~1.r.,,!fJ "I 
('1 ~-::nn 

(\1 nn~.} 

('1 fy:-(l 

l'I11~r.\1, 

(':ro'·v:~ 

('1 PI.-)·~ 

{l'! n'l.1. 

"1 ncr":'j 
('1 ~~()l. 
(.11 ~~~:o j' 

{\1 f::OB 

!'1 r,l'_J~~ 
()oj, ~;'(l() 

,,~. ~J01. 

(.1,1 (-'(1'-' 

Page 36 

:~. DI.SPOSAL OF PELLET OR TABLET DUST FOLLGWING A SPACE 
~ lMIGATION 
a • UiHtal:_.:t.l 

If properly exposed t the residual dust remaining 
aftel- a fumigat i ()J) Ni til ro",-t ia(R) wi II be a 
grayish wllite, sp~nt, nonhazardous wdste and will 
contain only" small aMount of unrea~t",d aluminum 
phosphide. Howevf.!l-t ~-esitillal du'!:)t f,-ocn inr.:ompLeteLy 
exr~o5ed pel1et'j t,)' tab lE,·ts (S£~f~ IIEXPOSUHE GUIDE" on 
page of this manual.> wi Ll require special cal·e. 
Confinement of ~acil.l1~ spent re.idual dust, as in 
a cLosed container, or coLlection and stor~ge of 
I."\I-ge ''l.uantities of this dl1st mdY n.sult in a fi,-e 
hazard. Small amounts of hydrogen phosphide may be 
given off from the I1m-eacted aluminum phosphide, and 
confinemeTlt of 1he gas may resuLt in a flash. 

~
LJn l.eBs it c" n b(~ dete,-m i Ile,d with <:e,-t .. i nty that th i s Ail car> 
dust is spent i1 fl)Ust be tlmld for .everaL days G~ , 
beyond the ,"e-'l.11 i ,-~,d <>xposl1,-e time Pl- i 0'- to d i sposa l '" dul'hl <\ 

~
o,- the wei me-thod (~;c·.o bel_ow) of de.~<:tivation must '" 
be used. If the dust retains ~ny of its greenish 
color the wet method is recoMmended. 

b • Z:!r:~ ___ tle:t.llll_d 
In open areas, small amounts (up to 5 flasks> of 
residual dust m~y be di5~osed of on site by burial 
or by spr'ead i ng over 1he lclrld sur"face t'3way from 
i nhab i ·b~d bui Lai n('JS. Up to 3 f la-sl{s of "th i s 
residual dust,<4 to 7 lbs.> may b~ collected in a 
one gallon bucl{et for holding or disposal. Larger 
amounts of residual dust may be coll&cted in a 
PO'-OllS cLoth bag (blll-l.,p, cotton, etc.> fOl- holding 
and/or trdnsp~r1ation to a suitable dispo~aL site. 
Do not put more than one half case (8 flasks of 
tablets or 10 flasJes of pelLets) of residual dust in 
each ba~. Always traf~5Port these ba~s in an open 
vehicle. Do no1 pi l~ bags. CAUTIONl Do not use 
this method for duat that sti Ll retains some of its 
ol~iCJinal gr'ecnish col.o,~. Never confine. dispose of 
or store reDidual dust iTl cl~sed cOT,tainers such as 
dllmpsters, drums or pl.astic bags. 

Spent residu~1. dust from Detia(R) may be ~ollect~d 
and disposed of at a aanitary landfill, approved 
pesticide incinerc"3tHr or other appro\.lf~d sites Ol- by 
oth~r procedures apf)roved by federgL, state and 
local authol-ities. 

Do not dispose of dust in a toi let. 



( 

(11 '01)4 f-' 
019015 IJ 
1)1. ")1'\"1 

'-:'.I.c?rYl 
')1 q/)'? 

t:\1(.;a~() 

01.91.1. 
{l1 (?:t2 
n~, ~.'1.] 

(t19'j ~ 

"1q~·!.: .. ' . 
(l~ Q:t (, n,. ';"1.7 
(\'1')1 tl 

i)1~_;o19 

'9'~O 

,.(·'21 
t:'1 ~~2:.! 
''''1''J2~ 

f,lj.<j.'24 

()~ (.·'2~ 

~11. ~':~l, 

0192G! IJ 
(,1. (.;o~:)(~ 

I)~- Q:.~() 

(l:i q~~,~. 

I)~ "ri{".~ 

(1:1 ?':~:3 

1)1.l:.' :~4 

~l1 9~~:j 

n! 9.36 
"<93Q !I 

( {r),'~ 
()1"·'4'~ 

(\~ '.;>4.1 
n-1. (;o4~!. 

()1. q4:~ 

'..,1.944 
(~:I "4'5 
Ij:t '~4{~ 

:'\1. (?A."? 

"1."~'4~~ 

~\1 ''l~.? 

n:l. ',:,,~;,~ 

fl1 "_:'~:, ~ 

(t ~ •.. :.L::·~l; 

n~_':'~;4 

I'll '·?5'( .. 
~~1 0"4j·"I 

I} 1. ")':;}:l 

o. 

.. 
" :\ \ ' , 

'\ I Page 37 

c • We.LI:11il1b.IU1 
Fi II an appropriate sized metal container 2/3 full 
with water. For each gallon of water add 1/4 cup of 
low sudsi nq deteH~gent or su~-fac:tani". Use no less 
than 10 gallonz of w~ter/det.rgent solution for e~ch 
case of spent materiaL. SlowLy pour the dust into 
the coni"ainer as ttle water is stirred. Wear 
appropriate respi,'atory prutection. DO NOT COVER 
THE CONTAINER AT ANY T1ME'. This must be done 
outdoors or in front of an adequate fan that 
exhausts immediately outsid~. 

Dispose of the water/dust mixture (slurry) (with or 
without p,"elimina,"y POU,"iTl<l uut of elCcess water) in 
a sanitary land'fi II or othm" sui tabl£, bu,"ial site 
approved by local authorities. Whel'e permissible, 
the slurry may be poured out on the grnund. If it 
is held 36 hours it ffidY be poured into a storm 
sewel- • 

4. IHSPOSAL OF EMPTY FLASI<S 
a. M~ihD.O .• wQn~: Tl-ipLe rinsE' flasks -?:;-.~ stopp~,-s 

witl, w('ltel-, Then offel- fo}- r~{:y(:Lillg 0"- ,-ec:on·clitioningf 
or puncture ~nd dispose of them in a sanitdry Landfi II 
or other approved site or' by other procedures 
approved by state and l?cal authorities. Dispo.e of 
l"inSd·te in a s.:.nital"y !.andfi Il 0'" by othel' approved 
procedures. SmalL ~"antiti~s can be poured out on 
the ground. 

b. t11.::!bll.lL,IIl!,QI R'~mov~' I ids and F'ldC", empty f lasf:s OUtdOOI"S 
or in s'trul:tu'I-e bejng -r:urnigatf.'!'d unti l ~-et.;idue in 
fl.as~~s is ,-ehl-:"tpd. F'unct\ll-e and dispose of ·them in 
a sanitdry landfi II or other dpproved site or by 
other procedures approved by state and local 
dutho .. - i 1" i es. 

SPILL AND LEAK PROCEDUf}ESJ Ft. " 
1. GENE.RAL iTIV"l"" c1M.( u ..r 

A spill o'her t~an incidental to applicatiun or normal 
handling, can produce high levels of gas and, therefore 
~ttenclio personn~L must w~ar a aCBA or its equivaler1t 
when the concentrations of hydrogen phosptlide gas is 
unkno ... -,1. If the concentr~'ltion is known. OthC1-
NIOSH/MSHA,PP'" oved '"es" i ,"a t Ol"y P'" 0 t''I:t i on ca n be WIll" n. 
Wear dry cotton or oiher gloves when handling spi lled 
mate,"ial. 

~). DAMAG£ TO F I BERf)(JAFW CAHE 
Check aLllminum fLa~kst If tl'ley are d~maged handL~ as 
(Iescribed beLow. If tlley are 11ndnmag~d returl1 them to 
"'c:a1-db~rd cal-tons 01- other' ~uit<"3bto pachaging IIJhich 



:"11961 
t~1. 9t.t,:~ 

(~~. 9{-':3 
n ~_ t;>.~)4 

{11 (),(.~.; 

t) '. ~~.~~.~~ 

(\ :i. '::a,~ .. 0(' 

(~l~}6B 

t.~1 Q/.~.) 

t~~ S'70 
1)1. '-J71. 

t'l1 ~Yl~:S 
"1.974 
~\ i ()"?~! 

"1 Q7/. 

( 9-':-' 
()1. 'J7B 
(~:! ()?~, 

n.1 "rj(~ 
:"~:!o 9fo~1 

n1.~Jn? 

(11. ('~~'o~ 

~)10 ':"\f:~4 

(yI9f:~0; 

')·1.98f~ 

(l~ 9(-)"(' 

f) 10 ~>Hn 

(I'. 91.:~(;J 

"199() 
(':1. ~>9l 
t"'~o ",.·~J:.o! 

( ·~'l3 
01.994 
~1:i. ~"(.:-5 

!) 1 "':0/) 

(11 ~~q"7 

'\1_ ?~n~ 

(11 'J~"9 

,\?')()t) 

(1')(l()j 

()?t)I)2 

(1':'004 tf 
~\~~')(\O'5 

0200;{l U 
n';")f){~ 

(1'.~(1(1·-) 

()':>" 1. I) 
(\2011-
(\~?1)10? 

(~·"~t:,t .. ~ 
t,"~')'.4 

{'(.', - ~.~! 

Paye 38 

compLies with OUT reguL~tions. 

3. LEAKING ~LASI< PHOCEllURES 
If a lumi num f laslo,s have bean punc;tlu-ed or damaged 
r:ausing a Leak, the p,.·oduc:t m.~y be immE<diateLy used, the 
cont~iner may be tempDrari Ly repaired with aLuminum tape 
or the DetiaCR) may be transferred from the damaged 
fLask to a sound metaL cont.iner which shouLd be seaLed 
and properLy LabeLed as aLuminum phosphide. Transport 
the damat.]ed cotltaine)-$ to an a'r€;.'a suitable fo\" pesticide 
sto,-age fo,- i nsPt~ct ion. FUl·th.,,- i nstl-uct ions and 
recommendaiions may be obt~itled, if required, from 
Hesearch P)·oducts COnlJ;)any. 

Handle empty damaged containe,.s as described under 
"DISPOSAL OF EMPTY FLASKS" .,bove. 

4. SPILL PROCEr'URES 
no not fLush spi LL.~<Je down dr·cdn with wa1er. [II) NOT 
use wate," at anytime to cLean up a spiLL. Water in 
contact with unreac1ed tabLets or peLLets wi LL rapidLy 
accelerate the production of hydrogen phosphide yas and 
couLd cause spontaneous ignition of tl,e gas. If the 
~pi LL is only ~ f~w minutes oLd and is not contaminated 
by other materials, coLlect the spi Llage and place it 
bad: into the 0'"i'3inal flclsh 01" othe," sound metaL 
contiliner· and tighten the Cl>p. If possibLe, use 
immediatel.y. CAUTION: AN IGNITION MAY OCCUR WHf::N THESE 
CONTIUNERS ARE REOf'ENE.D. 

If the spi LLed material is contaminated or has begun to 
visibLy decompose, gather it up dnd pLace it into open 
top, perforated gallon cans and proce~s it immediately. 

Do not add more than about one fLask (2 to 3 Lbs.) of 
upi lled mater,aL to the buchet. If on-site 
deactivation is not feasible, tl,ese open containers 
should be transported in open vehicLes to a suitabLe 
area away from occupied bui ldings. Wet or dry 
deactivation may then be carried out as described in the 
section immediateLy beLuw. 

t'i. DEAClIVATION ANI.t DISPOSAL OF Ut:lBI;;Or.n::ILQ8_.E:OBIltlL.L.:LE-:l;;eClt:rL 
TABLETS OR PELLETS 
a. \!IeLl:!a.th.o.d. 

Tt-anspo1-t mate1-iaL by h.,,,d 01- in open vehicLes to 
open air away from occupied structures. Fi lL a drum 
2/3 fu l L \OJ i 1-h wate1". 

Acid 1/4 cup of Lot. s"ds i ng deter·gent 0'" 5u,·facl .. "t 
in each gaLLon of Willer, Each fl~5h of tablets or 
p~lLets shouLd be mixed with "0 Less Ihdn 1 gaLlon 
01 water/detergent solutipn. SLowLy pour the 
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material into the water as it is stirred. Stir 
occasionally thereafter for at least 36 hours. Wear 
appropriate respiratory protection. DO NOT COVER 
TI-\I~ CONTAINER. IF THE CONTAINER IS COVERED THE 
HYDROGE.N PHOSPHIDE BEING GENFr~An~n WI1.L BE CONFINED 
ANn ~JILL DECUMPOBE I':XPL.rJSIVELY. The wet method of 
deactivation is tho method of choice for ,uantltles 
In excf.)!;S of 5 f l~sk<5 (10 to 15 pounds). It is sate 
to dispose of this slurry. 

Dispose o'f the resulting deilr:·tlvated SlUl"ry, with or' 
without pl"elimlnal'y pou"lng out of excess w"tel", at 
a sanitary landfl II ~r other suitable burial slte 
approved by local authorities. Where permiSSible 
this slurry may be poured into a storro sewer or out 
onto the gl"ound. 

b. t!I::cMeillll.d. 
As an altel"native to the wet- method, when 
p"~\·""ssible small BinOlln"ts (ltV to 5 flasks) of 
partially reacted or unreacted mdterial may be 
spread out in an open, secure area away from 
occupl~d buildings to be deactivated by atmQ~pheric 
moist·.re. 

NOTE.: Nevel- pLacf.:" p<.~Ll.t!1·s, tflhletsf theil- dU~:Jt or· 
the dllst/watel" sl.un"y in a confined container sllch 
as a closed drum or plastic ba9s. Any hydrogen 
pi1ospi1 ide (lel\(~l"ated wi l l be conf I ned and may 
decompose explosively. 


