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PRECAUTIONARY STATEMENTS

Detin® Pollels reacl with n'lmospherlc molaltn
1¢ lxmandfelaase he polson Ipha
{Syn:Hydrogen Phosphide). Tha react boglns
aboul { hour a!ler exposura lo atr, Atmos
andfor commod gotempuraluze diclales Lha .ralu
ard durztion of (ke reactlon,

HAZARDS TO HUMANS: DANGER
Wear u!ovn when handling.

vealitoted reosspn!uob]y
vupon. Do not bresthe dusl. Do nor get pellet dust
or on hnnda skin or clothing. Do not ecl,

rink or smoke while hondling, Wash hands M-
grh wilh woap and woler after handiing. Have

uva l- a gar mosk and conitler opproved by
$. Departrant of Interios, Burkav of MIM-.

lm— pho-phm protyction.

PHYSICAL OR CHEMICAL HAZARDS: spor
tonecis IgnTiion may resatl if paliets coma [nlo conr
fazl with waler o othat llquids, Phosphing ieach
comoalvely with coppet, brow, gold ond ofher
piecious madals.

SYMPTIOMS OF PHOSPHINE POISONING:
$emaffon of celd, dlanheo, goshic palns. aculs
- Indigestion, ditiliness, dry cough, loss of oppo!ll'.
Intenas Thing, vomiing, seloged pupls, chok!
aHocks, resling,

RESTRICTED USE
PESTICIDE

Fer Ralsil Sale Te And Use Oaly By Catliffad

Applicaters O Persony Unddr Thalr Dieect

Supervision And Only For Thn!u Uses Covarnd

By Ths Cedities Applicater’s Cerlification

PELLETS

A Furiganl For Use Againgl Lished
Inszcla 'Mllch Inlul Listed Raw A‘llﬂ.l]hll]
Commodities And Animal Ferdy

KEes OUT OF REACH OF CHILDIIN
DANGER-POISON

ENVIRONMENTAL HAZARDS
Thix geadusd J§ 1QYe ta flsh. m o! Takey, slroame
an other Nwlc qn oannll. tnlulnmln
Ty Claaning fuelpant o3 dkpesd ol whates.
"BuecTions for st
a:owniﬂﬂ!”u?:é;wlgr‘mm

l-,

Feler 8 nnhstm:nm odiiat 1GM TAPPLICA:
TION PROCEDUFES FOR DETIA® FELLETS AND
DETIA'TABLETS" for delalied Lee Instruxctions,
Used as diracled theegin Detta® Peliels will aid In
the control of gishery wedrl), 1108 wesvil, lesser
grain boer, red llor Deetls, Indian mea} mith,
szw loothed grain beells, confused (four beslls,
bean weevl], und thelr pre-sdull slages (spg-larvae-
).

ANIIDOIE-FIRS! lQ'tID » Any ol ke above mor be
lokenaoyt A iinl
waining loke v!c!!m !a Tresh airinmediolefy. CALL
A DOCIORI Lay Ihe viclim down, keep worm with
blankels. Supply pure oxygen and malnloln teipl
falken, adifically ([ necedtary, uatl the doclor
antres. i he paliedi o e pallel duit hol been
iwaliowed remove viciim fo open ol and Induce
womiling wilh { lecspoon of kall diszotved Ina glaw
©f waren walel. Repaal unlil ha vomil Aald [s cleor.
TAXE ¥ICTIM DIREGILY TO HOSKTALY Lay the victim
Jown alfes temeaval of ony confamingled clothing.
Kesp woim.

Heotement l!lhuelod Treotment

L nduca Al of boll I8 a
glas & worm -qlu hptm ohE vore Tk
1 cleor. TAKE ViGN TO MOSMTAL
Winkated:  Bemors vict lelmh al, lymeobiis ond
by waim m!oh qrimcioly
I pbcasiary. GAU & mmc [AM IIDTATRY.
Sew Hae Panst Bor Agdiinonal FUl Ald Hocedured

STORAGE AND DISPOSAL

STORAGE: Mor# in cool, thy, locked mnond
00M of bulldlnf frolec! molthxe,
Foms, beal, aclds and ofhet ehomlcnil Hm
Hoive near homes of Bving auarherns

DISPOSAL OF EMPIY FLASKS: Fhahh sevetol
Hmvs with woler, €rush ond buey. Jy Boppen.

Mardothedd Iy Dl 'bl\!ﬂ freybivg, Chavmische fobel,
wn-wguhano IR of Qevtany
Dhabrbutad IT lnin-th ol Compding, bos 1411
TokAg_Teeaos #14
EPA EaToblunmanl No. 3INRIWGO
EPA RegiheBon No, 1HB.5)
Hel Contents: 1648 Pelieh

el Weight: 1000 grome {1064. 3,28 et}

The heaklals "AFPLICATION PROCEDURES FOA
DETIA* PELLETS AND DETIAY TABLETS" and"'IN-
ATAUCTIGH FORMTAANSIT FUMBATIONQF AHIP-
WOLDS COHTAMING BULK COUMODITIEY WITH
DETIA® GAS EX-B, DETIA® PELLETS AND DETIA®
TABLETS" Haxpart of labsling, Thay eontefa specitic
vee tnghiecilony sontytaing ihe fumigation of Hyied
Paw Apircaimes) Commpdition, Aulusl Frads, Procass-
od Feadd, Nee-Food Praduchs snd Steied Toreeens.
Inloimation concaralng dosage and €xposure, Ind oiner
Tldsmation naceisaty 10 properly uta Delly® Pellatn,
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RESTRICTED USE
‘ : PESTICIDE
For Retall Sale To And Use Only By
Certitiad Appiicators Or Persons Under Thelr
Direct Supsrvision And Only For Those Uses
Covered By The Certifled Appticator's
Certification
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INTRODUCTION

This brochurs has been preparsd as an ald in sducating users of Datla® Pellets and Dells® Tablets. -

Tha history of Detla® s long, dating back to the mid-1930's. In 1970 the first Detla® aluminum phosphide pregs.ru
tlon was Introduced Into the United States, Detla®* Gas EX-B. The manufacturer, Dr. Werner Freyberg, Cheamis:ne
Fabrik, Welnhalm, Weat 3ermany was the sarly plonesr In the development of phosphine as a fumigant.

Alumiaum Phosphids preparations produce a polsonous and toxic gas. When used properiy they are sffeclive ax an
ald in controlilng Insect pasts of stored raw agriculiural commodities, processed foods, animal fesds, non-fcoa pre
ducts, and stored tobacco and are designed to accomplish specific objectives when ussd as directed.

It is the intent of Ressarch Products Company {0 provide Information [n this brochurs which wiil be benaficlal in the
tralning of users.

L ap N

IMPORTANT

De*ia* Pellots and Detia® Tablets are to be useda .nly by qualifled adult personnsl that meet the certlfication re-
quirements stipulated In the Federal Insscticide, Funglcide, Rodenticlde Act of 1872, as amended. Nelther proJdii
Is to be used, stored or otherwise handled [n or near homaes or olher residances. Nelther product is to be used fu: o: -
purpose or In any manner other than those consistent with tabsling.

Important; Both tha label on the contalner and this brochure must be read, studied and raviewsd before using sithet
Detla* Fallsts or Delia® Tablets.

[ ] ]
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DETIA® PELLETS: They consist primarily of & mixiure of & very pure aluminum phoasphide, ammontum cas-
bamats and urea pressed Inlo hard, nearly spherical pellets about 3/8¢ in diameter. The pellets walgh 0.8 grams
sach and wlll release about 0.2 grams of hydrogen phosphide. The hardneas of the pelist Is carelully conirolled and
is partially responsible for the delayed release of phosphine. The speed of the reactlon Is dependent on commoddy
tamperature and relatlve humidity, The greater each la, the faster the relsase. After decomposition of the peileis a
gray-white powder ramains comprised mostly of aluminum oxide hyduto aluminum oxide and a trace of unreaciad,
tightiy bound ltumlnum phosphide.

Tha pelleis are plckod In stoppered aluminum flask: holding 1660 pelists each. Becauss the finsks are reseatable it
Is possible to remave only the number of peilets required.

DETIA® TABLETS: The tabists welgh 3 grams sach and will release about | gram of hydrogen phosphide “rey

are 4/5° In dlameter and I/5“ thick. Decomposition of the tablets ia siower than the pallets. They &re loose packed in
screw-top cans holding 500 tablets each.

Beth praparstions react with aimospheric moisturs to ralease hydrogen phosphide in accordance with the folicwing
formula: .

2AIP + 6 H20—3»=2 AOH)3 + PH3 .
WHAT IS HYDROGEN PHOSPHIDE

Hydrogen phosphlde, more commonly known and referred to as phosphine, |8 a colotless, toxic gas possessing an
odor like that of dacaying fish, gariic or commercial carbide. It is very volatlle with a high vapor pressure. The
penotrating capability of hydrogan phosphide is great. The combination of high molecular activity, vapor piessun,
and toxiclty to Insects accounts tor s wide scceplance as a fumigant. Residual toletances have besn establistier]
at 0.1 ppm for raw agricultural commodities and animal feeds and 0.01 ppm for proceased foods.

USE PATTERN

COMMODITIES APPROVED FOR FUMIGATION: Both the pallels and iablets are registersd wiih -
U.S. Environmenta! Protection Agency for the post harvest fumigation of [lsted raw agricultural commgdities p.c
cessad {oods, animal feeds, non-food products, and stored tobacco.

RAW AGRICULTURAL COMMODITIES

Rice, Wheat, Barley, Corn, Oats, Sorghum, Millet, Rye, Popcorn, Soybsans, Cocoa Beans, Golfee Beans iraw).
Filberts, Pecans, Pistachio Nuts, Walnuls, Cashew, Brazil Nuts, Almonds, Peanuts, Sunflowsr Seeds, Cotton Seea,
Safllower Seeds, Sesed and Pod Vegatables, (Adzuk! Red Beans, Blackeye Peas, Garbanzos Beans, Great Northern
Beans, Green Split Paas, Lentlls Peas, Lima Beans, Michigan Navy Beans, Moth Beans, Mung Beans, Pinto Beans,
Spiit Urds), Sesame Seed.

PROCESSED FOODS -

Gareal Flours, ant Milisd Fractions, Soybean Flour and Milled Fractions, Polishad che, Mu‘lron! Spag!o-t
Noodles, Pasta, Mall {proceasad grains), Bakery Mixes, Packaged Cereals, Praizals, Oaj Mesal, Splces, Whole Wt -
Gream of Whaat, Processed Colfse/Tea (rossted-drisd), Prapared Cocoa, Driad/Processed Mest-Fish. Chew,c
Seascning, Condiments (ground), Cookles, Crackers, Snack Foods, Herbs, Sugars- CIM! Bars-Candy, Nonta: v
Creamers, Dried Powdersd Milk, Processed Almonds, Brazll Nuts, Cashaws, Filberts, Pun'b!a,'Paclns Pistaciy
Nuts, Walinuts, Dehydrated Potato Products, Drisd Apples, Dried Peaches, Drisd Pears, Drlad.‘ip[nach. tﬁ&‘&.ur
tots, Driad Eggs, Apricot Kernels, Primary Yeast, Dates, Flgs, Prunes, Ralsins, Slltanaa"'""

abkbone®
L] [ [ ]
ae
ANIMAL FEEDS . sagev
NON-FOOD PRODUCTS ' ' seeg 00
Golton (cloth and unprocessed), Feathers, Human Hair, Rubberized Halr, Vulcanized Hair, N daHalr, Wool, Yobacco,
V/ood and Bamboo Producta, . it
as 8 L1}
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| INSECTS WHICH CAN BE FUMIGATED WITH DETIA® PELLETS AND TABLETS:
i . -
i Used as directed thay will provide an atd in the control ot granary weevl, rice weevl), malze waevi), lesser grain borer.
I saw-toothed grain beslile, confused flour bestie, Indlan meal moth, red flour beatls, bean weevil, cigarette beativ.
' cadells, angoumots grain math, yeliow meai worm, Mediterranean flour molh, and diled fruit moth.
! Rufer 1o the sections titied APPLICATION PROGEDURES fof detailed usa instruction. Lot -
N
! CAN THEY BE MISUSED
CecT -
L]
a L . Yes! A misuse is any use that contributes to Inet{ective resulls or [s [Ikely to rasult In a situation that Is dengerous &
(s < hazardous to lite. Or, Is a use inconslatent with labeling.
e Yt SR - '
-y~ X ) C 1. Dosage recommendations have been carefully calculated. Users should not exceed labe!
O . recommendations. it ls lmportant to realize that a shortenad exposure period cannot be compansalad
(“: . LA § for with an Increasad dosage. o B c
- 0€ _ ' ' L
e 2. Hydrogen phosphide [s a very volallle pas with a high vapor pressurs. Even though extremsly toxic to
] Insects It Is very necessary that any structure belng fumigated be sealed as gas tight as possible To
: miss sealing. any singla large opening will ruin a fumigation. To miss sealing only & very few smeas
i openings or cracks will matertally aftect resuits. Furthermore, any leakage could under cerisin
! clrcumstahces endanger life. 7 _
!
) 3. Thay should never by uxed [n such a manner &s to allow for the hulld-up of gas whareby fhe
' concantration in elr would reach ths i{ower ignition level of [.39% by volume (7,800 ppm.
| : Recommended dosage levels are far below that requlred to reach the lower |imit. .
] 4 . In contact with watesr or other liquids they can under-go spontaneous heating and spontanaous ignition ..t v

evolved phosphine. Therelore, never use pellets or tablets in a manner that might lead 1o contact with water w

5. The release of hydrogen phosphide from both preparations Is controlled by design. There Is no sa%- - -

; to accelerate tha decomposition and reactlon,

; P - AL .
i

]

8. Hydrogen phosphide Is capable of penetrating through a wide varisly of dense andior seemingly yas
: tight malerjals. Most masonry block walls, for exampls, will be penetrated given enough time. The ¢t
i result cold+be mn Insflective fumigation and the endangerment of lite In adjoinlng rooma. The samn
) M :\ugld be ln.m of Boorly construclpd wooden atructures.
L] L] ssnnBe o -

-
véssan

'?.--'Hydrogen 5hoaphlda reacts  corrosively with copper, brass, gold, and other precious metals. Tine
«ogwlich gear, communication davices, sma!l slaclric motors, eic., should de protected or removed velore
* o . fyuigation. #t removal s Impossible some protection can be afforded by using vdsellne on coatac!
goints or fAdly wrapping devices with heavy polysihylene film.
-l‘l‘t.l T Reee T T )
L 3 [ ) L
8.°° Datia® Palists and Detla® Tablels must not be used so that thay or their unreacted residues
%8s In doitagl with any procesasd food, except processed brawer's rice, mall, and corn gilis slored
* *In‘trawerleg [qr,une in the manulacture ol beer. .
—_- - [ N -
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~ APPLICATION PROCEDUH_ES FOR
BULK RAW AGRICULTURAL COMMODITIES 1

FOREWORD: Pallets ara particularly sulted for ths fumigation of bulk stored commodities In conventional grain
slavator type vertical bins or silos. Such structures are Invarlably equipped to easily turn or transfer commomdites
from one bin to another. Tablets, on the other hand, are particutarly suited for use in storage facilities that ace not
squipped to conveniently turn or transfer commodities. Thera are many such “flat storage” siructures routinely us-

ed by commod[ly hlndlors A typlcal axlmp!e would be a metal or wood lnme bmlding

The appiication procedure for pellels or tabieis in veniical bins is to arrangs for their uniform and continuous addi
tion to the commeodity stream as a bin Is {liled. The fumigatidn of flat storage with pallsts or tablets invelves thzir
uniform distribution throughout the commodity mass using probes designed for such vse or scattering them on lhe
commodity surface. In either case a prersquisite to fumigation Is a storage tacitity that can ba properly seaies or
otherwise prepared. Proper preparation s essential for two reasons, (1} to insure to the extent possible the effective
control of Insects and, (2) to protect man and other forms of life from hydrogen phosphide during the fumigation.
Hydrogen phosphide is highly volatils and will panalrate through, glven snough time, s variety ot asemingly gas
tight materials. As an examptle [t will slowly ditfuse through concrete. Diffusion through less dense materials wili be
fasgter. It is tharefore imperative that all adjoining rooms, bins, silos or other enclosed spaces b2 evacuated white the
iu-nigatlon Is In proceu As wlll be shown ln the EXPOSURE GUIDE a tumigat!on wm take several dnys

Preparation will conalst of at least the followlng ateps:
Graln slavator type bins and slios: (1) Seailng of all tunnel cutlets, spouts or gates with puity or caulking
compound, In some cases it wilt be possible to use heavy polyethylene bags or flim in comblnation with
high-tack masking or duct tape. {2} Sealing off any other connacting openingz {nto the bina sych as
downapouts from other bins, vent holes Into ad]acent b/ns, atmospherlc ventliators, and manways
using gas tight materlals. Do not use buriap bags, paper or other porous materials.
Fiat storag: : (1) Sealing of all openings such as asratlon duct openings, vents, doors, spouts;, angd
windows. {2) Sealing off any connacting downspouts, slevator legs or convayors. {3) Lockifg or otharwise
securing all entry ways. . - .

In additlon to the foregoing other steps must be taken such as notlfying loca) authorities (fire, poiice, etc.). posting
of danger signs, being certain first ald information and proper resplratory protection equipment [s at the site, baing
certainthat ail adjoining facilition are evacuated, posted and locked, being certain of the recommended applicatir:.
procadures, and that operators have been tratned and understand labeling.

-

DIHECTIONSJPEL!.ETS:'Z Pailets are designad for use In automatic dispensers. (1) Detarmine doaage and peu- e
required number of pellets Into the dispenser reservolr. (2) Start transfer of the commodity. (3} Allow the bin to fiti ft
& minute or so and then activate the dispanser. (4} Chack the calibration to see that the 'Propor additlon rats has
beén achleved. (5) Upon compietion of tha transfer the dispenser shoutd be empty. lf a fe diiald' rematn glac:a ther

back In tha psile flask or, scatter them onlo the surface of the commodity. {8) Close lnd uauha fin b B8L a2
pos! a danger sign. .
[ L X} . [ R ]
» L] L ]

) o o s L . LY
1Della® Pellets and Detia® Tablels may be used as described in this section for tumigaiing processed &aitars.m
malt, snd corn grits stored In brewerles for use in the manufacture of ber. goan beose

- TRt -
sSaee
21aptets may also be usbd In specially designed automalic dispensers as described hersing hid-A
- _ . ... L ] i
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DHAECTIONS/TABLETS: When tablats are probed into commodities stored in flat storags, the procedurs Is more
complicated than that for surface appilcstion or treatinent of vertica! bins and calls fof more planning, organizai.cn
and In practicaily every case several vvorkers under the supervision of a socrdinator. The baslc procedure s 1o
uniformly Insert, or probe, the required number of tabiets Into the commodity plie with speclally designed probes
|5 essential that a pre-fumigation plan be adoptad and followed. The following hypothetical situation Ia offersa as a

gulde:

o

2

.
.
L
L
'

* '-: tha placement of iablet contaliners at approprlate intervals and map out the path to ba followed.

A buliding 50 ff. wide and 10¢ Tt. [ong with grain levelec to m depth of 15 ft. will hoid about 80,000
bushels and requires a minli .2m dosage of 3800 tablets at 6 per 1000 bushels.

Determine the srea of the grain surface as squarse feet and divide by 50 (sq. fest) to determina the
number of probs [hsartlons required.

5000 .
—— = 100 probes
50 . 00 Probes
Divide the dosage by the number of probas to determine the number of tablets/probe.

. 3600 tablats =00 tablets/probe
100 probes -

‘The depth of the graln minus 3 ft. produces the probs depth,
15'-3';12'. probe depth, T

As tha probe |s withdrawn from a depth of 12 {t. tablata are droppsd avery 12 inches o 80, By diviginy
tha probe dosage (36} by the probe depth (12} produces the number of tablets to be droppod avary 12
Inches as ths probe {s wl!hdnwn e

3 : 3 tablets per drog

Expsrience shows that two workess can make 15, 12 ft. probe lnsertions per hour Including tablst drogs
during withdrawal. Even a0, test probes to the required depth ase suggested baforehand to determine
exact probing conditlons.

Tablets wlil begin to produce phosphine In quantity in about 3 hours. Howaevsr, all work should be
completed In 2 houra or less.

Thus, with the 2 hour working Imit & two worker crew can be expeciad to make 30 Insertions, With “++
lersartions required [t-means 3.3, 2 worker craws.

1—-”—— --3 3, 2 worker crews
S0CrewlLimit - ) -

LN ] nt. .
JLhis situation Balls tor 33, 2 workar crews. The common sense approach is to use 4 crews or 8 WOThe
flus a gdqrgimator for a totat of 8. The baslc requirementa are now known, l.e. 100 Insertions with ¢
workers. The coordinator should then plot the grain surface and mark the Insartion points, arrgngs *:

P
.l

$.sWhe all praplrntlon has boon made the probing beglns The coordinator should not actuglly take part
as his rugonslblmy Is to coordlnale. mark time and see thnl all work 1s according to plan.

obptl!

*ult

GenerallySpeaking gas muka nead not actually be worn. One for sach worker should be readily

s ,..val!nblrpbwpver. and on the Job site In the avsnt they are nesded. it wlill ba the [ob of the coordinator
* o o'+ 10 perlodicatly tast the working atmosphere above the commodity surface for the presence of hydrogen

baforo ﬁmbhg is complete he muat atop the work and ses {0 [t thal gas masks are worn,

phosphldouing an appropriate testing davice. I concentratlons develop In the working atmosphere




[——
-

[ ] . 7 i
The hypothelical situation presented provided for e level surface and graln 15 fi. deep. With an unlevel commodity
surface andior deaper sforags the task becomes more difficult. IT [S ENTIRELY POSSIBLE THAT SOME FrL:

BTORAGE UNITS CANNOT BE FUMIGATED BY PROBING DETIA® TABLETS. There may be several reascns.

B JEEIT X P
- .
-

; I. Not snough liead room to permit workers to operata the probes,
| 2. Highly peaked commoditiea o otherwise Irregular surfaces that wou:d over burden workers as they move ab:n

3. Storage so cdeep or 8o compacted that inssrtion of the probes 1o the lower depths s Impossible, thus, preventing

~- unlform distribution ot the tabiets.
e
R l 4, Or, any other condltion that will prevent appilcation within the 2 hour working IImit.
- « - -
(.o y Unless the flat storage unit le tight by design and then properly sealed at the normai openings it will be necessary 1o
GO ' cover the commaodity surface with plastic film or other gas proof materiats in order to oblain an effective fumigation.
({ &t _ It this ls not possible mors suliable fumigants should be considersd.
. »

p ( M ' Tablata can siso ba used to SPOT FUMIGATE. The procedure Is to determine the volume of the [nlested area. vy
Co ~ probe sampie, and then double it. Determine the dosage on the basis of the highest dosage permitted in {abefing.
- @ (1 - ' Using probes Insert the tablats unlformiy throughout the “Spot™. if the spot Is closa to or near the surface place poly

A

film or other gas proof materials over the ares following insertion of the tablets.

Spot fumigation Is, at best, an Inexact art and will provide only partial rasults.

DOSAQE AND EXPOSURE

Fumigation is more of an art than & sclence. Thare 18 no precise formula avallable to determine exact dosage «<
quirements for a given aet of conditiona. It I8 known that hydrogen phosphide Is highly toxic to IT.aects at very iow
concentrations, This can ba saslly demonstirated undar controllad laboratory conditions. Fumigation In the fies: -4
an sntirely differani matier, howaver, and calls for a close evalyation of existing conditions betore & dosage 1+ -~

lected. Thers are many factors to conslder but there are two that are basic. (1) s the storage structure of such con

atruction and design that it can ba well sealed? (2) Can a uniform application of either peliels or {abie': &=
- accomp!lahed? e

A “yes" :nuw!WB&m_ﬂeﬂTons"ﬂl permit the use of the lowor dasunaa. A “no" 1o sither quutlon wiil call for

higher dosages.

There |8 no way [n this broctium to address svary condition that will affect dosage. Therefore the dosage schaduis to
follow|s presentad oniy as a gulds. 1t I8 up to the user to determine what dosage bast matches the conditions fa zad.

SUGGESTED DOSAGE SCHEDULE

Per 1000 cu.ft. Per 1000 Bu., »
Pallets ....... e rinesrararann 100330 L.l heaaaanans 124-415 . .'ﬂn.'.... .......
Tablatu .‘.......................-20-6-6 ................ emebaaans ..24-35.--.. ......... coomaD0
P : S U S B

330322

When iablets ara used for flat atorege fumigation It may bs necessary to compensate I'or thd expecied (G5 < gue
with Increased dosages. Even under the best of circumstances a good dea!l of gls wlil be [ost. If there hagpe SCRI)
high wind the gas loss will bs sven grolter

e e . —— - - I:ODJ

- B aned
Q

The establishment of the exposure period Is a critical determination, For a!l prlcllc;i pﬂ?ﬁo’u the temparziure of

the grain la the deciding fastor. Not 10 be over-lockad, howsver, s the importance of humidity "Both lemperkiee an

humldity Influence ths rats of decomposition, The highsr sach Is the faster the release afffhadtegen phosphice As

stated, howsver, from a practical standpoint the commeodily temperature detarmines tha'¥kpBsure pejipd, ,*
nged

In that conn_og@lon_ the tollowing table can be used as a gulda for determlning axposura'm'i.




EXPOSURE GUIDE
- ) |
- PELLETS !
' Commodity Tamperature Required
c F* Exposure Periug

AL DOIOW ....iiiiiiiiariiseara el BelowdD s Do NOt Funiyale

R i L Crraiaeens B Bdaysi'9rnrs,
LT I T 2% . - DL 3.1 10 - 3 T XY
B 1< L o 1 - - ..3days(?2his)
Above20..... e cednenaanns Piraes v ADOVEBBY . L ..........Zdlys(dﬁhrs.)
TABLETS
L T e = 111 1T T4 varaena Measeetassteaans Do Not Fumigae
L 1 L 1 -~ 10 days (240 s )
- B o L N 540507 ... i eerrans herer e Sdays (120 hes}
B L 1 teanas fenaeaan L0 . crseanaens & days (3 husy
Above20* . ......... SR 1T 1'7. 7. L reererereanaans 3days {72 s}

As slated the toregoing t abla Is & guide. Whensevar possible exposure periods should be lengthened and not sh-.:«
#d. The sy to effecti=; cepuits iies with coiTect dosage, fong exposure periods, proper application, -nd weil seated
storage struciores,

NOTE THAT NF'T1HER THE i’ELLETS NOR TABLETS SHOULD BE USED WHEN COMMODITY TEMPERATUHTE
ARE BELOW -+0*F, At_.thou temperaturas the decompos!t{@_q!_tng praparations Is greatly retarded.

POST FUMIGATION PROCEDURES

FOREWORD: [t will be important to always mest the minimum exposure raquiramantsa and (0 sxcesd them whenover
poasible. It Is virtually impoasible to achleve a *100% kIIi"” of Insects under fleld conditions. This [s particulasty tiue
for the pre-adull steges - egg, larva and pups. Tt 18 to the advantags of the user to lsave the commodity “under o=~
for as long as possibls In order to increass the sffectivenasa of the fumigation.

Becausea there 18 no reason 1o have to aerate a bin or other atructurs It Is not necessary to foliow any 88l pic. 5 ©. 1z
such as removing asals, opeaning vents and doors, activating aeration davices (if prasent), stc. at a spscified ture
Once minimum egposyre requirements have bean met the commodity can ba asrated, tranafsrred or left alons at Lhe
option of the usint »*3

P ttea 3

Any rouulnlng»ahoop’nlna wlil dissipate rapldly to atmosphere once asals are removad and the commoudity is
dmum by physlcal tranaler or geration whather forced or natural. In order 1o place the proposition In persge:ti.e
conaldar that In #%0,000 bushel allo a tatal of parhaps 9,000 palists will be applied (300 pellets x 30M). Q000 patie's
wil yleid about 1800 grams of phosphins, or only about 4 pounds. During the sxpostre perlod thers may be sestacs
shy)¢sa of photphine. The perceniage of ioss wili vary depending on the tightnass of the structure. By the timu s
posura requirements have baen mat the concantration of phosphine will have been matesally rtducod Aetatop of
1hg’ com;nodlty wi!l-upldly rcmovs what I8 left whather by transfar or otherwise.
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PROCEDURE - GRAIH ELEVATOR TYPE STOHAGE

1.

As a precautionary measurs lest working arsas before work begins for phosphine using approprste
testing devices. If detected workers should wear appropriate respiratory protection equipment untn an
traces of gas have vanished,

. Open doors and windows or olherwisg create a drall through tunnels and other enclosed siures '
benealh blns

3. Unseal bin bottoms, acllvale conveyors and begin the transter. The natural draft through tunngls in

combination with air movement caused by the operatlon of conveylng equipment, elevator legs. dust
filters, etc will qutckly dlluta any phosphino coming with the commodity from the bin.

4 . Ramove dangar signs.

PROCEDURE — FLAT STORAGE

1. Working from outside remove all seals, open doors and windows and activate head space ventilalion

2.

fans If present.

If aeration fans are present activate and operate for an hour or so.

. Ventilate any tunnels or enclosed spaces beneath buildings.

. Befora allowlng workers to enter the building test the working sreas for phosphine.
contlnue asrating.

It detected

5 . Ramove danger signs.

Both tablets and peliets decompose leaving behind a gray-white dust llke material. The dust will be sautomatically

removed through aspiration and normal handling precedures when the commodity is moved or transaferred.

DISPOSAL

The foregolng appl!catldn procedures preclude the necessity of having to disposse of either untreated pellets or ihes
dust-llke remains. There are sliuations, however, when disposal or special handling may ba gecessary:

PElRID
.

N SAFETY galiFden e
PEAdAiy. 7 Q

. LEAKING FLASKS: Wearlng a gas mask or sultable respirator (SEE SECTION
transfer pellets to a sound ﬂask, secure the stopper, arrange to use al the first

- Ll
. 2a?
2. SPILLS: Immediately plck up the pel!als or tablets and place them back inlo the original containgg Resina-
O.gaﬁ

it decompasition has begun evacuate the area, put on a gas mask or sullable respi tE sweep up e pellets,
or thelr dust, and place into any available, dry receplacle. Take immediately to an open |.solaled amaganu;buw
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APPL'CATION PROCEDURES FOR SPACE FUMIGATIONS

INTRODUCTION

This section describes the recommeanded method for using DETIA® Pelleis andior DETIA® Tablets fof spate tumige

tions in buildings, warshouses, mills, tood processing plants, aimosphersic chambers, freight containers, van iype
trailers, tarped commodities and other atatlc enclosures which can be sealed. Belore proceeding wilh a fumigation
be cerialn that all operators have carefully read this booklet and the label and have been fully trained in the use of
the product.

IMPORTANT

There are at [sast four factors that materlally affect a fumigation:

I. Dosage

. 2. Temperature and relative humidity

3. Exposure perlod

4. How wall a storage structure is sealed

DOSAGE AND EXPOSURE

There is no precise formtula available to determine exact dosage requirements for a given set of conditions. It is
known that hydrogen phosphide Is highly toxic to Insects at very low concanirations. This can be easily
demonstrated under controlied [sbor tory conditions. Fumigation in the field is an entirely different inarier.
howsever, and calls for a ¢close evaluation of existing conditions belore a dosage is selected. There are maay = - -
to consider but there Is one that is basic. Is the structure of such construction and design that it can be wesl .- «

A “yos" gnswer will permlt the use of the lower dosages. A *no" will call for highar dosages,

Thera Is no way In this brochure to address every condlilon that will affect dosage. Therefore the dosage scheduie 1o
follow |s presentsd .opi.s:aa a gulde. 1t Is up 1o the user to determine what dosage best matches the conditlons faced.

(EE XY Y]

L Ld [ ] -

. * oo-pe;

Teerep -

‘oot - SUGGESTED DOSAGE SCHEDULE

LI {non-tobacco apaca fumigations)

b boua ' _ : per 1,000 cu. ft.

ook N

PRASS " .. i ns fersaarraes drvniaes et reaa e oo 100-330

LA ]
Tobledsc.... % i et vees. 20-86
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The eatabliishment of the expoaure period Is a critical determination. For &ll practical purposes the temperature in.-
side the storags structure [s the declding factor, Nol to be over-looked, howsever, |s the Importance of humidity Hath
temperature and humidity influsnce the rata of decomposition. The higher each (s the faster the release of hydi_ge -
phosphide. As staled, howsver, from & practics! standpolnt the temperaiure datermines the exposure perod

in that connection the tables on paga?c:n be used as guides for determlmng gxposum periods.

1
TOBACCO DOSAGE/EXPOSURE GUIDE
Tobacco Temperature Above 80*F )
Temperature Dosage Minimum Exposura
Pellets/ Tablely/
1000 cu.ft. 1000 cu. ft.
Above BE'F 100 20 4 days
60*. 68° ~ 100 20 Bdays
Post Fumigalion Aeratlon ....... Crarenaneas Hogsheads ............ ++ .+ 3days minimum
Bales.......c.oiiiiniiens 2 days minimum
Tobacco Temperature: 40° - 58F
Best resulis are achleved when tobacco Is fum!gated at temperalures above 80°F. However,
where it [s not possible to achlave thess temperatures, tumigation at temperatures in the 40°
— 59*F. range have provided satisfactory controls of the cigarstie beetis larvae. Egge and
pupae of the clgarette beelle may survive a fumigation at these lower temparatures. The ap-
propriate oxposure porloda for fumlgallon of tobacco are: R
50*F . E9*F. ....... enaaaas bereann vave T Oays
4F-49°F ,....... D LY 1
NOTE: Warshouses and coniainers must be tightly sealad, i
|
Post fumigation asration tims [a & minimum of 4_!1_ly§. S :
A WORD ABOUT SEALING P .
Gtorage struclures and contalners muct be well sealed for good reaults. Poor sealing wlll ruln . furniggl ien Ses

There are many factora affecting a fumigation but most ars minor compared to the four monﬂoned of pamu.- a i)
portance Is seallng. A single lcose serl will materially affect the results. An overlooked ogening will 3 cau.,s ‘he
fumigatlon to be & fallure. Proper sealing cannot be over-emphasized.

» .0 [ ] .
Dosage, Temperature/Humidity and Expoautre Period are very closaly rslated. A deficiency Jp one ares caaﬂol be
compensated for by another. Example...Minimum Indicated exposure perlod cannot be Sspmpensated los with in

creased dosape. _ . . 't"'i
it s important to compare lho Ilbellng wlth existing conditlons and to foliow labeling rqpbﬁvﬁsndauqmuwly
i -7 .. - .
adbee
[ E 2}

10
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APPLICATION PROCEDURES Cieteierenriesaiieenaena.. .. Bulldings, Warshouses. Mills,
. Food Processing Planis

1. Read the label and labaling.
2. Detarmine dosage and coilact all necessary matsrials.

3. Seal all doors, windows, venis,and other openings except for door being used to enter and leave Use 1
any comolnation ol masking taps, caulking compound, polyethylene fiim or other equivalent matariais ¢
mnchieve a tigh! saal. The structure should be sealed as gas light as possikle. Be certain that all passagew...-
venis, slactrical conduits, sic. 1o connecling buildings are locked andlor tightly sealed.

4 . Post danger signs 1n prominent tocations ano on all ground level doors. Be certain entrances are secuiuvy
locked.

The recommended method of applying DETIA* Pellets andlfor Tablets is to pour them from their flasks orie
sheets of paper. Shallow trays can also be used.

‘The fioor area selezfed for placement of the paper must be dry, clean and unobstructed. Determine befn-s 1 ¢
the ultimate distributicn pattern, and establish a plan for eventual placement of pellets or tablets. Pz ¢ o
paper sheets according to pellet or tablet distribution plan.

You are now ready to bagin placement of tha pellets or tablets. Very farge buildings may require -.cro
operators 10 achieve placement in the Uime allotted. The total elapsed time from when flasks are first
and when placement! is complete al warm temperatures should be aproximately Y1 hour per floor of biiag
Fuli face gas masks with canisters meeling the specifications of MESA/NIOSH or the L. §, Bureau of Mines
phosphine should be immediately available.

H
\ .
5. When tfumigating muitipia story bulldings, each floor Is ccnaldered soparately with respect to dosaga, gt pe:‘

leis or tablots are placed oa gach fioor, Placament shoyld begin with the upparmost floor and end = e £
ground ficor,

6. Pour and/or place the pallets or tablets onto the paper in a singls laysr.
7. Vacate bullding, seal Jdoors and secure with a lock,

8. Check for leakage of gas.

POST FUMIGATION PROCEDURE
1. Expo3ure perlod should correspond to instructions hereln with respect io tampatature. 5

2. Open as many doors, vents, windows, etc. as possible without entering the storage struciure.

\n
3. Enfer after q:gro:ﬂmately two hours and systematically open any additfonal doors, jouvers, vents, or wmaows
_to perm‘-l goo vahlia\lon Oparetois should work in pairs and wear spacifled gas masks.

L ]
H

d‘ Acu!rate any ﬁﬁw& ventul.\!on systems.1 Permit bultding to alr out fur several houra. !

] !
5 ." Determina tor the presence of phosphine gas using appropriate gas detsction squipmant. Opsrators shsg.d
.’ wn In pairs wearing specified gas masks.

3}
. .' "e

T eC 6. When fres o} gia remove danger signs.

O (: sesgen sane
(@ 7. faration o!T Yobacco — Above G0'F asrate hogsheads for a minlmum of ithres days. Bales require

C se a.mhlmumom'w'csdays Below GO0*F nerate for a mlnlmum of four days.
{ @C 1A01lvate puwor-vent!lauon from outside as a first utap. If possible.

C . - * .'.I‘ e T T
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APPLICATION PROCEDURES .......................Containers, statlc van type trailers,
’ atmospheric chambers, and cther
sealable enclosures.

1. Read ths label and labsling.
2 . Determine dosage and coliect all necessary materials.

3. Seal doors, vents, cracks, and other openings except for the door being used for entry and exit. Use an,
combination of masking tape, caulking compound, polyethylene film or other equivalent materials to act.ove
a tight seal. Tha container should be sealed as gas tight as possible.

4 . Post danger signs on all sides andlor doors.

5. The total elapsed time from when flasks are first opened and when placement is complete al warm
temperatures shouid be approximaiely % hour or less. Full face gas masks with canisiers meeling the
speclfications of MESA/NIOSH or the U. S. Bureau of Mines for phosphine should be immediately available.

6 . Pour andfor place pellels or tablets In a single layer into frays or similar devices and place inside storage
structure.

7 . Vacate storage structure, seal doors and secure with locks.

POST FUMIGATION PROCEDURE

{ . Exposurs perlod should correspond to Inslfuctténa herein with respect to temperature.
2. Opendoors.
3. After one-half hour determins tor the presence of phosphine gas using appropriate gas dztection equipment,

4 . When free of phosphine remove danger signs.

APPLICATION PROCEDURES. .........cci i icen i
1. Read the label and labeling.

.......Tarped Commodities

2 . Consolidale commodities to be fumlgated.
3. Calculate cubic footage of each group of commodities. Refer to Suggested Dosage Schedule on pags

4 . Collect all nacossary materials...l.e. polyethylene film, danger signs, paper plates, tape or other maicrials
for seallng. Two mil polysethylens film can be used inside, but for oulside fumigations {pe tagp should be al least
4 mil. When fumigating outside, black polyethylene Hlim is preferable if the tarp is o b!?e-usad. Equivatent
materlals may be used in place of those named ahovs, . . :*':' :
seten * .
Spread the tarp over the commodities. Tarps may be spliced together with tape, heat sealing, bondli_:',-:_:!.m.
or tarp clamps. : . Yee

tn

y ' ]
8. Secure the larp tightly to the floor with masking tape, bonding glue, sand snakes or other equivalepi fnatfods

lsaving a small sectlon [oose for Insertion of fumigant. ssge v
sond
Place the tarp under commoditias thal are placed on porous surfaces such as wood. e * '::::
- - . - TR
7. Post a danger sign on all four sides. PO Hiares
— — . e —— I ““ re ae
L ] L]
LTS X3
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8. Pour andfor place peliets or tablets In a sing!e layer Into irays or similar devices and place under tarp.

9. Seal the opening which was laft for Insertion of Detia? Pellets or Tablets.

1 0 .Normally, work may continug around tarpad commodities during the fumigation. The O.5.H.A. time weigripe
average la .3 ppm. Howevar, it will be nacessary to test for phosphfne at regular intervals dunng Ine
#xposure parlod ) e

POST FUMIGATION PROCEDURE
Tarped Commodities Inside Buliding T

1. Exposyra period should correspond o lnstructions harsin with respect to temparatyre.

2. Evacuate bullding and post danger signs on enlrances.

3. Openas mlny_doors. vanls, windows, elc. &3 possible,

4 . Activale any power ventilation systems.

5. Remove tarps from commodities. Operators should work in palis wearing specified gas masks.
6. Permit bullding to air oul. .

7. Determine for the presence of phosphine gas vsing appropriate gas deteclion equipmeal.
Operators should work in pairs and wear specifled gas masks. “

8. When free of gas remove danger signs. . l

Tarped Commeodiiies Outside lu“‘dlng

I. Exposure perlod should correspond to Instructions herein with respect to temperature.
2. Remove tarps from commoditles.

3. Permit aeration for 30-minutes prier to moving commodities.

NOTE: Aesrate all fumigated commodities for at least 48 hours ﬁefora offering to consumer. Nole spac:s
aeration Instructions for tobacco. .

DISPOSAL :

Dry Msthod:The peliets and tablets react with atmospheric moisture during the exposure period and produce
hydrogen phosgiige mhosphlne) During the process the tablets!pallets decompose to form a dust that must be -
df.SPPﬁi‘l

ll‘shéeta 'of papanero'used fold-up in such a way to form a “packags". Avold spiliage of the dust as the packa(je 's
rdnoit it is permlss!hle to placa the papar/dust packagas lnto dry, re-usable contalners such as melai or liber
druaas to faclmaia transport of the dust to an appropriate burial aite,

li-r'efu's'abra trays or similar devices were used, instead o1 sheets of paper, pour the dus! into the transpori containet.

Vhl Hﬂhod At Aftdrnate to the Dry Msihod s to slurry the dust with water. The recommended procedure is to fill &
rgeaplagle about Y81 with water. Large quantities of dust may require 55 gallon oll drums. Add aboul 2% by
v8ppte of any ordiary liquld detergant. Mix the detergent and water together without crealing suds. The objective
iy 13, 7%, the dust with the waler which will requlre agitation a8 the dusi is slowly added.

ineithes case afoié E:onlact with and/or breathing of the dust. Consuit the labe) for other precaulions.

13
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APPLICATION PROCEDURES FOR INTRANSIT FUMIGATION OF RAILCARS
BULK LOADED WITH RAW AGRICULTURAL COMMODITIES

BOXCARS

Afler the car is loaded, scailler the requlred number of teblets or pallats unitormly onto the surtace. As distribution s
mads, force them a few inches under the surface by sithar stapping on them or pushing them under by hand.

HOPPER CARS

After the car is oaded, uniformiy acatter the tablets of palieis onto the surface. it may require forcing the commodi-
ty away from the {ill opening In otder to axpose the susface.

Aallcars should be sealed to reduce leakage. Danger signs must be secured o the car Ir conspicuous locations.

—

APPLICATION PROCEDURES FCT1 INTRANSIT FUMIGATION OF RAILCARS
LOADED WITH ALL OTHER APPROVED COMMODITIES

A maximum of two tablels or ton pellets may be placed in each pocket of molsiure permeable enveiopes. Affix
envelopes sacurely inside car. The residue collected after fumigation may be buried or mixed intc soapy watet.
Referto page & and 7 fordosage and exposure pariod.

Rallcars should ba sealed to reduce leakage. Danger signs must be secured lo the car in conspicuous locations.

ABOUT DANGER SIGNS

Not Jus¥ any sign or placard Is suilable. Resvarch Products Company furnishes signs that are consigeies up
propriate. Reler to the illustration below.

DANGER-POISON : -
KEEP AWAY

This area FUMIGATED with PHOSPHINE GAS

Data: ’ By:
-,
Phone: * TTTLY
. L] » v [ N ]
:ﬂl | 1T ] o »
DO MHOT ENTER R vazeng
L]
. L ] .;l L ]
All printing inred on white backing ane ssssse
Whether users make thelr own signs or obia!n them from outslde sources, the format andeaondent of lhg i.!@gygted
placard should be followed. - *et
. : . Lo R )
. ; “ 8k TrIrL]
ey o .
. “ ey
; € *OR0
. [ IR Y]
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EFFECTIVENESS — WHAT TO EXPECT

Theras Is nothing absolute when it comes to predicting what percentage of &n Insect population will be kiles as the
rasult of fumigation. To expect & “100% kill”, meaning all stages of [nssct life, Is unrealistic and seldom-achieved
under practical flald conditions. Literally Interprated a *“100% kil means every egg, larva, pupa and adult has been
killed. A more roallstic view [ that something less than 100% of a given population will be killed. From a practical
viewpoint it 1s.not unreasonabls to expect, say,a 95% kiil. There wil) be times when eflectiveness approaches
100% —1here wlll be others when bffectivensss is more on the order of 80%.

To fall below 80% uaually means that something unexpecied happsned such as the sudden appeaarance of a high,
sustained wind during the exposure period. Another example would bs the unexpectad Interruption of a sito fitling
process whereby the silo was only, say V3 full when the process was stopped and not resumed. The net effsct would
be that of diluting the ultimate gas concentration to undesirable lavels. .

Thae dosages for Detia® Pelists and Detia® Tablets are tied closely to exposure time and tightly sealed storage
structures, and have taken Inio sccount many of tha condittons normally tound in the Held. It would be impossible,
howevar, 10 address avery situation. in very unusua) circumstances It would be best to consult with Research Pro-
ducta Company and determine (f it s svan posaible 10 fumigate and sxpect good resuits. Depending on the exact
situation it may mean transferring the comrnodlty to a more suitable structure. In others it may mean seiecting a
more suitabla fumigant.

Of critical Importance Is to meet minimum exposure requirements and whenever possible to exceed thern, As a
general rule the pre-adult stages are more difficult to kill than the adults. In this regard it is advantageous to
lengthen exposure perlods.

FIRST AID

HYDROGEN PHOSPHIDE IS TOXIC TO ALL FORMS OF ANIMAL LIFE. Exposure through inhalation produces crear
symptoms of polsoning such as & presaing sensatlon in the chest, dlzziness, nayses, vomiting, a prolonged {eciing
of fgint and a rapid on-set of stupor, At the first warning that somseons ha_s. beean affacted by phosphine -

1. Take the parson to frash alr Immed!ately and call & doctor.
2. Lay the psrson down and kssp warm with blankets.

3. Maintain resplration, artificially if necessary.

if for some reason the pollets or tableis are awallowed symptoms o! severe poisoning will ba quickly noticed v ..
ly heavy vomiting foliowed by unconsclousness. If ths person has not vomited and I8 consclous induce saiwe w - 2
teaapoonfull of salt in a glass of warm waler. Repeat untll vomit is clear. DO NOT DELAY! TAKE THE PERSGH " ot
HOSPITAL AS FAST AS POSSIBLE. TAKE THIS BOOKLET WITH YOU AS WELL AS THE CONTAINER Wil THE
LABEL INTACT. PARESENT BOTH TO THE ATTENDING PHYSICIANS.

etesat NOTE TO PHYSICIAN

Cambletd cest p? patihnt: 1 - 2 days—no aotivity—keep patlsnt warm. tniravenous glucose infections {as norma)
pracjige)!f patient auffors from nausesa and vomiting. If, howsver, an Increass in the biood-sugar I5 found, 1sotonic
s#i] gélutiona {physiologlcal allt — or Ainget’s salution without giucose) must be (njected instead,

inhalakion of oxygen or oxygen/carbon dioxide Is usually successful. Liss of cardlac and clecylatory stimutaats nor-
mnle a'&vmb!a. oos .

In am!rﬂely aerloya cases of polsoning, blood transfusions ara recommended. In no ciroumstances must an an-
tiduia! use be mydg of fals, olis{castor oll), butter or milk.

':.‘.i L ] »

Pho..ph(na (PH3) Pofaonlng Is not known to be chronic; phoaphine action Is revarsible and symptoms wlll glsappear
by \hemutvos . .t
LA ¥ ]
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- SAFETY EQUIPMENT

11 Is normaliy not necessary to actually wesr & gas mask when applying Datia® Pelleta or Detla® Tabiets tec ause
tha tnitial gas release from sither ia delaysd by dasign, Howevar, suitable respiratory protection equipmant should
be immediately svallable and ciose by.

Yhere are a number of suppiiars of respiratory protection squipment. Irrespective of the supplier chosen, be corialn
to specify canlisters for protection against phoaphine gas and approved by MESA/NIOSH or the U. S. Butsau of
Mines. Consult yout supplier concerning the limitations of the squipment sslecied.

NOTE: The use of respiratory protection equipmant must comply with any and all Fedars!, Stats or local regulalions,
Consult the propsr authoritles for detalled Information.

GAS DETECTION EQUIPMENT

All users of fumigents should havs, as standard eaulpment, gas detection devices deslgned specitlcaily for the {ypa
or kind of fumigant being ussd, And, they should establish Inflexible policles concerning thelr routine use.

Thers are several rsilable devices marketad. One of which Is tha Drager MuitiGas Detector. 1t |a a portable, simpte
device and does not require Intensive training or slaborate supporting equlpment to operate, Furthermore it is Inex.
pansivaly adaptable to remote monltoring procedures and wil measurg toncentratlons of phosphlne in air in trace
armounts of 0.1 ppm on up,

There ara oth=: devices equally as reliable. Consult your local suppliera of such squipment or contact Research Pro.
ducts Company for mors Information. -
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INSTRUCTIONS FOR INTRANSIT FUMIGATICH OF SHIPHOLDS
CONTAINING BULK COMMODITIES WITH
DETIA® GAS EX-B, DETIA® PELIETS, AND DETIA® TARIETS

RESTRICTED USE
PESTICIDE

For Retail Sale To And Use Only By
Certified Applicators Or Persons Under Their
Direct Supervision And Only For Those Uses
Covered By The Certified Applicator's

mrtificatim prarrm i et e A ol ‘l' ;'i
ey oy
ACCEPFZED

u | 0CT 2 41980

deral Insnsiicide,
| o Establisiment o, oo S
EPA Registration No. 2548-59 :‘,’guﬁie“d:\qanaex

FPA Registration No.€g548-63 o,

EPA Registration No. 2548-6d . - s
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1. Prior to fumigating a vessel for intransit cargo fumigation,
the master of the vessel or his representative, and the
fumigator must determine whether the vessel is suitably
designed and configured so as to allow for safe occupancy by
the ship's crew throughout the duration of the fumigation.

If it is determined that the design and configuration of the
vessel does not allow for safe occupancy by the ship's crew
throughout the duration of the fumigation, then the vessel
will not be fumigated unless all crew members are removed from
the vessel. The crew members will not be allowed to reoccupy
the vessel until the vessel has been properly aerated and a
determination has been made by the master of the vessel and
the fumigator that the vessel is safe for occupancy.

2. The person responsible for the fumigation must notify the
master of the vessel, or his representative, of the
requirements relating to personal protection eguipment,¥
detection equioment and that a person qualified in the use of .
this equipment must accompany the veszel with cargo under
fumigation. Emergency procedures, cargo ventilation, periodic
monitoring and inspections, and first aid measures must be
discussed with and understood by the master of the vessel or
his representative.

3. During the fumigation or until a manned vessel leaves port or
the cargo is aerated, the person in charge of the fumigation
shall insure that a gqualified person using gas or vapor
detection equipment tests spaces adjacent to spaces
containing fumigated cargo and all regularly occupied spaces
for fumigation leakage.

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

4. If the fumigation is not completed anrd the vessel aerated ce-zes
before the manned vessel leaves port, the person inigﬁéxgeiof 3
the vessel shall insure that at least two units of personal-;--:

protection equipment and one gas or vapor detection device, -~
and a person gualified in their operation be on board the "":°’,
vessel during the voyage. T T

ER )
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*"Parsonal protection eaquipment means a gas mask fitted with afj%Z%
canister designed for phosphine gas_whlch is approyed by:tﬁg
* U.S. Dept. of Interior, Bureau of Mines or its eguivalent:.-
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INTRODUCTION

Petia® Gas EX-B, Detia® Tablets and Detia® Pellets are fumigant preparations
containing 57% aluminum phosphide (by weight) which when removed from their
original shirping containers will liberate Hydrogen Phosphide (phosphine).

The reaction between atrospheric moisture and the aluminum phosphide will con-
tinue for several days depending on climatic conditions.

4,

IMPORTANT

Shipboard fumigation is regulated by the U.S. Coast Guard Regulations 46

CFR 147a.

Detia® Gas EX-B (EPA Reg. No. 2548-59), Detia® Tablets (EPA Reg. No. 2548~

62) and Detia® Pellets (EPA Reg. No. 2548-63) are classified by the U.S.

Environmental Protection Agency as RESTRICTED USE PESTICIDES, for retail

sale to and use only by Certified Applicators or Persons Under Their Direct
Supervision And Only for Those Uses Covered by The Certified Apolicator’s
Certification.

For additional information refer to labels and booklets entitlied "APPLICA~
TION PROCEDURES FOR DETIA® PELLETS AND DETIA® TABLETS", "DETIA GAS EX-B
INSTRUCTION BOOKLET", and "PROPER HANDI,ING FIRST AID AND DISPOSAL OF DETIA®
GAS EX-B A PHOSPHINE FUMIGANT",

This product is toxic to fish. Keep ou” of lakes; streams

and other aquatic environments. Do not contaminate water
bv cleaning equiprent or disposal of wastes.

PROCEDURES

Bulk Dry Cargo Vessels

Prefumigation Procedures

Refer to and comply with the regulations and procedures found in U.S. Coast
Guard Regulations, 46 CFR 147A.

Determine fumigation suitability of vessel (ship) and be certain that the
hold or holds to he fumigated are of such sealable construction to permit
an, in-transit fumigation without danger to the crew during the application
and: subsequent voyage.

Excluding the main hatch opening, seal all other openings to the hold using
suitable, water proof, gas tight mat:rials, Lock and or otherwise secure
gli,openings, mamways, etc, normally used to enter the hold. Post appro-
pff.l&i:e “DANGER" signs on same.

Ai‘rébge for enough mempower to make application of the fumigant preparations
in,two hours or less (per hold).

LERE |

Oontact appropriate authorities.

L),




.

Application Procedures
Detia® Gas EX-B....Method One.
1. Calcul ite dosage on the basis of 3 bags per 1000 cubic feet. Dosage is
always c-iculated on total hold volume irrespective of the amount or
quantity of commodity loaded into the hold.

2. Open cans, remove bags and insert into the pockets of "bag blankets":

3. Place the "bag blankets" fully extended onto the commodity surface.
Space several feet apart. Don't overlap.

4. Close the hatch cover immediately after blankets are in place.

5. Post "DANGER" signs in prominent locations on the cutside of the hatch
cover.

Detia® Gas EX-B....Method Two.

This metaod utilizes pre-packed bag blankets (100 bags per can). .
1. Open cans and remove the bag blankets.

L

2. Place the rolled-up blankets onto the commodity surface and mro'l'l: 'lh'.ltil
fully extended. '

3. See steps 3, 4, 5, under Method One. e

abe e
»




2 //L*‘%""

Detia® Gas EX-B...Method Three.

In lieu of either Method One or Method Two the bags may be uniformly scattered
onto the commodity surface or probed in to any depth desired, with spacing he-
tween each. These methods necessitate securing the bags to one or more continu-
ous lengths of stout cord to facilitate easy removal at the port of discharge.

Detia® Tablets

1. Calculate dosage on the basis of 33 tablets per 1000 cubic feet. Dosage
is always calculated for total hold wolume irrespective of the amount or
quantity of commodity loaded into the hold.

2. BApply the tablets by scattering them uniformly onto the camodity surface
utilizing as much of the total surface area as possible. To reduce gas .
loss ard in order to delay the generation of phosphine as long as possible
it may be appropriate to step the tablets into the surface of the commodity,
or, to probe them in to any depth desired.

3. See steps 4 and 5 under Detia® Gas E{-B Method One.
Detia® Pellets

1. Calculate dosage on the basis of 165 pellets per 1000 cubic feet. Dosage
is always calculated for the total hold wolume irrespective of the amount
or quantity of commodity loaded into the hold.

2. See steps 2 and 3 under Detia® Tablets.

TANKERS
Prefumigation Procedure

1. Refer to and camply with the requlations found in U.S. Coast Guard Regula-
tions 46 CFR 147A.

2. Determine fumigation suitability of vessel (ship) and be certain that the
tank ox' tanks to be fumigated are of such sealable construction and/or
integrity to permit an in-transit fumigation without danger to the crew
during the application and subsequent voyage.

3. The overspace pressure relief system of each tank must be sealed by (1} the
. closure of appropriate valves, and (2} sealing the opening into the over-
. oSpack with gas tight materials.-
ot ) Application Procedures
“tit'Dotia® Gas EX-B....Method One.

$°4""1. calculate dosage on the basis of 3 bags per 1000 cubic feet. Dosage is
cetans Always calculated on the total tank volume irrespective of the amount of
TRT cafitodity loaded into the tank.

se0n
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A portion of the total number of bags designated for each tank must be
allotted-for placement in each hutterworth and main hatch ppening accord-
ing to the portion of the tank served by that opening.

Determine the length and number of bag blankets required for each tank
and cut to length accordingly.

Open cans and begin inserting the bags into the blankets. As each blank-
et is filled position it on to the commodity surface, fully extended.

This generally necessitates first rolling up the blanket, lowering it into
the tank through the butterworth and then unrolling down the slope of the
coammodity. For those blankets being applied through the Big Boy it will
mean entering the tank, selecting an unobstructed slope and unrolling.

See diagram below showing a typical bag blanket placement scheme.

Butterworlhs
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5. Secure each blanket with a stout cord. Tie or otherwise secure the loose
end to each butterworth opening plus the Big Boy. Do not leave any slack
in the cord.

6. Close, secure and seal each butterworth and the Big Boy immediately follow-
ing placement of the blankets.

7. Post "DANGER' signs.

mtj.é) (‘ﬁ.s EX"B.- .-I‘Eﬂm Mc * i

This method utilizes pre-packed bag blankets.
1, See steps 1 and 2 under method one for tankers.
2. Determine the length and number of bag blankets required for each butter—

worth and the Big Boy. Be certain that the selected blanket "path”
unobstructed.

3. Open cans and remove the bag blankets. Open only enough cans to accommodate 6_)

one butterworth at a time.

4. Unroll the blanket and cut them to length. Form a new roll, lower into posi-
tion and unroll dowm the slope of the commodity until fully extended.

5. Repeat Step 4 for each butterworth and the Big Boy.
6. BSee 5teps 5, 6, and 7 under TANKERS, Method One.
Detia® Tablets

1. Calculate dcsage on the basis of 33 tablets per 1000 cubic feet. Dosage
is always calculated for total hold wolume irrespective of the amount of
comodity loaded into the hold.

2. Apply the tablets by scattering them wniformly onto the commodity surface
utilizing as much of the total surface area as possible.

3. See steps 6 and 7 under TANKERS, Method One.

Detia® Pellets

1. Calculate dosage on the basis of 165 pellets per 1000 cubic feet. Dosage
G .always calculated for the total hold volume irrespective of the amount
of eomodlty loaded into the hol!A.

si1s1e2. See steps 2 and 3 under Detia® Tablets,

' TN Pcst Fumigation Procedures

o1, th;til the ship leaves port it will be necessary t0 regularly monitor all
- area$ and spaces of the ship for the presence of hydrogen phosphide (phos-
phine) using appropriate phosphine detection equipment. Special aftenticn

0
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should be given to living quarters, kitchens, storeroams, mess halls, keel
ducts, day rooms, the bridge, engine room and any other enclosed spaces oc-
cupied or frequented by crew members during a voyage.

Check the tanks and/or holds for leaks and re-seal if necessary.

VOYAGE PRECAUTIONS AND PROCEDURES

Generally speaking crew members are free to move about the vessel in the usual

manner.
lowed:

1.
2.

3.

As a quide, however, the following minimm precautions should be fol-

DO NOT ENTER FUMIGATED HOLDS OR TANKS.

AT REGUIAR INTERVALS MONTTOR ALL SPACES AND AREAS CONSIDERED TO BE
SAFE FOR OQCUPANCY USING APPROPRIATE GAS DETECTION BEQUIPMENT.

IF PHOSPHINE IS DETBECTED, EVACUATE THE SPACE OR AREA, LOCATE AND SEAL
OFF THE SOURCE OF THE LEAK WEARTNG APPROPRIATE RESPIRATORY PROTECTION
EQUIPMENT.

DO NOT' OPEN OR OTHERWISE VENTIIATE OR AERATE THE FIMIGATED HOLDS.

DISTHARGE PRECAUTIONS AND PROCEDURES

Upon arrival into the port of discharge holds or tanks may be opened. Any hy-
drogen phosphide in the free air space above the commodity will rapidly dissi-
nate to atmosphere. There may be some gas remaihing in the commodity mass it-
self which will disappear as discharge takes place.

If it is necessary for workers to enter holds the air space directly above ﬂE-
commodity mass should be tested for phosphine. If found in excess of allowed
limits, it will be necessary to allow for additional aeration and/or ventilation.

DISPOSAL OF SPENT FUMIGANT PREPARAYTONS

Detia® Tablets: WNot necessary.

oooCOO
o o 0

Q oe
Detia® Pellets: Not necessary. “osoe” :W,o:
o [ o
Detia® Gas EX-B: oaou:
o -]
coQRQ
1. Remove from the commodity surface before discharge begins, s s o

goco
opooeo

2. FRoll up blankets and either burn or bury in an appropriate site. Mfﬁ indivi=se’
dual bags were used collect and either burn or bury in an appropridté sit#s®c:
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Because the release of phosphine from Detia® Pellets, Detia® Tablets, and
Detia® Gas EX-B is delayed after exposure to air, it is usually not necessary
for operators to wear gas masks. However, suitable respiratory protective
equipment should be immediately available. Use full face masks with canisters
meeting U.S. Bureau of Mines specifications for phosphine. Glowes should be
worn when handling Detia® Pellets and Tablets.

GAS DETECTION BQUIPMENT

A1l users of fumigants should hawve, as standard equiprent, gas detection de-
vices designed specifically for phosphine. There are several devices readily
available. Consult local suppliers of such equipment or contact Research Pro—
ducts Canmpany for more information.

RESEARCH PRODUCTS OOMPANY
1835 East North Street, Salina, Kansas 67401
: (913) 825-2181
Telex 417318 REPCO SAL




