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ACCEPTED
with GOMMERTS
In EPA Letter Dated:

MAR 1-6 1987
DEVIA PELLET LAEEL -~— FRONT FANEL Under the Federal Insecticide,

Fungicide, and Rodenticide Act

gz amended. for the pesticide

registered under EPA Reg. No.
RESTRICTED USE FESTICIDE 2S5y -G3

LUE T ACUTE TINHALATION TUXICITY OF HIGHLY
TOX1C HYDROGEN FHOBFHIDE (FHDOSPHINE, FPH3) GAS

Foy vetail sale to and use only by certified appiicators for
those uwases covered by the applicatoy?’s certification ov persans
trainad in accovrdance with the attached product manual working
under the direct supervision and in the physical presence of the
certified applicatore Fhysical presence means on site or on the
manmises. KRead and follow the Llabel and the Reseavch. Froducts
Company product manual which contains complete instructions for
the sate use of this pesticide.

Detia(R) FELLETS

A fumigant for the control of most stored product insects and
their pre—adult stages.

Active Ingredientl Aluminum Fhosphidessseee 4 374
Inert Ingredientstrisssssor et ertnnsessaneess st

'I.[JTAL.OOQOIOOO0.0JO&‘f0PO00000000'000000'00000100%
REEF OUT OF REACH OF CHILRREN
DANBER/FEL TGRO--FOTS0ON

FRECAUCION Al USUARIO! 8§ uasted no lee ingles, no use este
smvoducto hasta que la etiquete se Lle hava sido explicado
ampliamante.

STATEMENT OF PRACTICAL TREATMENT

Symptoms of overexposure to hyidvogen phouphide are headachey*, *, .
dizziness, nausea, di"ficult breathing, vomiting and diarvhead® '
In all cases of overexposure get medical altention immediately.

Take victim to the doctor ov emergency treatment faclility, :'..:. ,
L

YF GAS DR LUST FROM PELLETS IS INHALED! Get exposed pevaonsied o
fresh aive Keep warm and make sure pergsoen can breathe freely. '
Y¥ breathing has stopped, glve avtificial vespivation by o

11000

nmouth—to-mouth or othev means of resuscitation. Do not ajverr ' L

1y 2

anything by mouth 1o an unconsciouns pevrsaon L
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107 THE #FELLETS OR THEIR DUST ARE SWALLOWED? Lrinkt or administer
one ar two g9lassss of water and induce vomiting by touching back
of throat with finger, or if avallable, administer syrup of
ipecac. Yo not give anything by mouth if victim is unconscious
or not alert.

F PELLETS OR THEIR DUST GET ON SKIN OR CLOTHING: Byush or
shake material off clothes and shoes in well ventilated avrea.
Al low clothes to aevate in a8 ventilated area prior to
Launderings, Yo not lLeave contaminated clothing in occupied
and/oy canfined areas such as automobhiles, vans, motel rooms,
homes, etcs Wash contaminated skin thoroughly with soap and
water.

IF DUST FROM THE FELLETS GETS IN EYES! Flush with plenty of
water. Got medical attentione.

See gide panels for additional precautionary statements.

Manutactured by! Detia Freybeyrg, GMEH
Fe G Eox 10
&947 Lauwdenbach
F+Re of Germany

LBistributed byt Research Mroducts Company
HDive of McBhaves, Inc.
e« 0. Box 1460
Salina, KB &7402-1460

A Establishment No. T3?BéHGOl Net Contenis?t
EFa Reaistration No. 2548-63 Net Weiaght!

LEFT PANEL
HAZARDG TO HUMANS AND DOMESTIC ANIMALS

KEEF OUT OF REACH OF CHILDREN
LANGER/FOTS0N

.o

Aluminum phosphide in pellets or their dust can be fatal ife e
sl loweds Do not get in eves, n nose; on skin ov on cloihihq.
Vo not eat, drink or smole while handbling aluminum phosphidils e
fumigants, When the container ia opened Detia(R) Felblets will®
begin to rolease hydroqen phosphide (phosphine) which is ans'
extremely toxic gas. Contact with water, acids end some oth&;'
Linuwids will accelerate this F
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100 procedures: Fure hydrogen phoophide aas is odoviess; the oderx

OWG iz due to a contaminant. Since an osdov may not be detected
DSPO0 under cartain civecumstances, the absence of a garlic odor does
52510 not mean that hydrogen phosphide gas is absent. 0Observe proper
0RO apnlication, agration, veentry and disposal procedures aspecified
050 elsewnere in the labesling to prevent overexposure.

G400

04N FREQUENT EXFOSURE TO LOW CONCENTRATIONS AROVE FERMISSIBLE LEVELS
Orpa00 OVER A PERIOD OF DAYS OR WEEKS MAY CAUSIE FOISONING.
OS50
054600 NOTE TO PHYSICIAN
05450
05200 Aluminum phosphide in peliets or their dust reacts with moisture
QUEQ fyrom the air, water, atida,; and many other liquide to release
QR0 hydrogen phosphide (phosphine) gas. Mild exposure by inhalation
NESns0 crauses malaise (indefinite feeling of sickness), vingina of
OEGO0 sars, tfatigue, nausea and pressure in chest which are relieved
(A LA 18) by removal te fresh airs Moderate poisoning causes weakness,

S vomiting, epigastric pain (pain just above the stomach), chest
L4 PR Ly 4] painy diarrhea and dyspnea (difficulty in breathina)., Symptoms
AR SRS of severe poisoning may accuy within a few hours or up to
OA1E0 several dayvs, resulting in pulmonary edema (fluid in lungs) and
0B AZON may lead to dizzinessy cyanosis (blue or purple shkin celord,
0&L250 unconsciousness and death.
06300
DAL In sufficient quantitys hydvrogen phosphide affTects the Lliver,
(35400 idneys, Lungs, nervous syaten and circulatory system.

LA TCT: LAl tnhalation can cause lung edema (fFluid in lunas) and hyperenia
nLS00 favcess of blood in a body part), smatl perivascular brain
OESSH0 haemovrhages and brain adema (fluld in brain}s Ingestion can
DHANQ cavae Lung and brain symptoms, but damage to the viscera (body
QALLD cavity ordana) is more commone. Hydirouen phosphide poisonina may
DAYON result in (1) pulmonary edemas (2) Liver elevated serum GOT, LIH
AP0 and alkaline phosphatase,; reduced prothyrombin, hemorrhage and
('QOH jaundice (vellow aslin color) and (3) kidney hematuria (blood in
390 wrine) and anuvia Cabnormal oy lack of urination). HFatholoay is

AT=p 1) characteristic ef hypoxia (oxygen deficiency in body tiasued,
OACL0 Treatment is symptomatics
Q7000
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vy T CLASSTFIED BY UNDERWRITERS (ABORATORIES, 1HC.(R? AS TO FIRE

LY 00 HAZARD ONLY WHEN USELD SPFECIFICALLY AS DIRECTED IN THE SEFARATE
N0 INGTRUCTIONS THAT ARE FART OF THE PRODUCT LABELING. DETIA 3% ‘.
L YRO0 PELAETS ARE NONCOMBUSTIBLE, BUT EXPOSURE TO MOIS) AIR OR WaATeR'
RGO EELEAGES FLAMMABRLE AN TOXIC FHOBFHINE BAS. SFONTANEQUS n
0?493 IGNﬁTION MAY RESULY I CONTACTEN BY WATER, ACIDS OR CHEMICA&%\.'
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RIGHT FANEL
DIRECTIONS FOR USE

Xt is a violation of fedeval law 1o use this product in a
manner inconsistent with ita Labeling.

The booklets Y"Application Frocedures fo, Detia(R) Fellets and
Itetia(R) Tablets" awd "Instructions for Intransit Fumigation of
Ship Holds with Tietia(R) Fellets and Tablets" are a part of
lLabeling. Reter to them for application procedures and other
information necessary to properviy use letia(R) Fellets.

THIS PROMICY IS ACCOMPANIED RY THE LABELING LISTED AROVE. READ
AN UNDERSTAND THE ENTIRE LABRELING. ALL PARTS OF THE LARELING
ARE. EQUALLY IMPORTANT FUOR SAFE AN EFFECTIVE USE OF THIS
FRODUCT .  CALL RESEARCH PROTWUCTS COMEANY OR EFA IF YOU HAVE #fodY
UESTIONS OR I NOT UNDERSTAND ANY FART OF THIS LLABELING.

STURAGE aND DISFOSAL
STORAGE

Flasks should be stored in a drys well ventilated area, away
from heat and under Lock and key. TFost as a pesticide storage
areas o not contaminate watevr, food or feed by storing
resticides in the same areas used lto stove these commodities.

o not stove in buildings where humans or domestic animals
veside: Refer to the boolklet "Application Procedures for
otiad{k) ellets and Detiad(R) Tablets"™ for additional storage
ingtructions.

DISFOSAL. OF UNREACTEL OR FARTIALLY REACTEDR FELLETS (From spills,
leaking flasks or other sources)

Unreacted oy partially veacted Detial(R) Fellets are acutely
hazardous: Improper disposal of this product is a violation of
federal Law.

¥ this product cannct be dispoesed of by ordinary use or
according to labeling instructions, contact your state pesiigive

or ewironmental control agency or the hazavdous waste . o0

representative at the nearest EFA veqional office for guidanck,

llo not contaminate water by disposal. :'-’:o
L ]

Reacted pellets are not hazardouss. For complete disposal, s}ﬁ.lil
and leak procedures refer to the booklet "@pplication Froceduses
for letial(R? Fellets and Detiadl) Tablets",
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NIGFOSAL. OF EMFTY FLASKS

METHOL ONE! Triple rinse flasks and stoppers with water. Then
offer FTor vyecycling or recenditionina, or puncture and dispose
at them in a sanitary tandfill or otlher approved site oo by
other procedures appyoved by state and lecal authoarities.
Dispose of vinsate in a sanitary Landfiill or by other approved
procedures.

METHOD TWD: Remove Lids and place empty flasks outdoors or in
structure bheing fumigated until residue in flasks is reacted.
Functure and dispose of them in a sanitary Landfill or other
approved site or by other procedures approved by state and loral
authorities.

GENERAL.

Conzuit federal, state and local disposal authorities for
approved procedures othewr than theose given aboves Approved
procedures vary for different {ypes of generators.

%1% in doubt concerning whether the dusl is reacted and/or
concevning proper disposal techniques contact Reseavch Froducts
Company.
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ACCEPTED
with COMAIENTS
in EPA Letter Dared:

MAR1 6 1987

" Uster the Federal Insectioida,
Femgehde, and Rodentivide Act
e wunded, for the pestivide
registered under EPA Rey Na
REGTRICTED USE FPESTICTIDE S YEe3
TUE 10 ACUTE INHALATION TOXICITY OF HIGHLY
TOXIC HYDROGEN FHOSFHIDE (FHOSFHINE, FH3) GAS

—

For retail sale to and use only by certified applicators for

thoge uses covered by the applicator?s ?rtification ar
rarsons trained in accevgance with thébg*iaehed product
manual working under the direct supervision and in the
rhysical presence of the cavtified applicators Fhysical
Presence means on site or an the premnises. Read and follow
the label and the Ressarct Frogducts Company product manual
which contains comPlete instructions for the safe use of
this pesticide. :

APFLICATION FROCEMIRES
FOR
Detia(k)

FELLETS
AND
Detia(R)

TARLETS

HYDROGEN PHASPHIDE FUMIGANTS
FUOR
LUBE AGAINST LISTER INSECTS
WHICH INFEST LISTEDN RaW AGRICULTURAL
COMMODIITIES, AMIMAL FEEDS, FROCESSED FOUDS,
NONFOOD FRODUCTS AND STORED TOBACCO

Research Products Company
Ilive of MoShares, Ince.
s Bs Box 14460
Salinay RKansas 67402--1440

Fia Bstabishment No. 339282006G0L
EfA Kagiotration NMo. 20548-63
EFA Registration No. 2054062
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Y+ INTRODUCTINN

HISTORY

The history ot Detia(R) pesticides is lona, dating back to

the mid—-1930%s. In 1970 Letia(kR) Gos EX—-HE was introduced into
the United States. Detiad(Kk) Tablets and Netia(RY Fellets

wvare introduced in 1977, The manufacturer, Detia Freyberg
GMlaH, West Germany was the early pioneer in the development

of hydvrogen phosphide as a Tumigant gas.

FROGUCT THESCRIFTION

Both lletialR? Fellets and Letial(R) Tablets are a mixXxture of
aluminum phosphide (7% by weight), ammonium carbamate and
wrea which is pressed into tablet and/Zov pellet forme The
nearly epherical peliets are aboul 378" in diameter and
meingh 0.6 arams gach. Ttz tablets are either disce shaped
453" in diamster and 175" thick) or sphevical in shape
(/78" in diameter?) and weigh 3.0 avrams eache A peliet will
produce about 0.2 gvams hydvogen phosphide, the tablet about
1+0 aram. Foth react with atmespheric moisture to pvoduce
hydrogen phesphide (FH3) in the following wayi

ALF + 3 HZU ALOH3 + FH3

Warm, humid air accelevates the reaction while cool, dry air
has the opposite efifect: Fur examele, when moisture and
temperature of the fumigated commodity ave high,
decomposition of DetiadR) mavy be complete in less than 3
days,. However at moderate temparatures and low humidities
tlecompoesition may vequire U davs or mores This rveaction
starts slowly, aradually accelerates and then tapers off
anain as the aluminum phosphide is spent,

Ietia(R) Pellets and Tabilets also contain ammoniuin carbamate
which Libevates ammonia and carbon dioxide as follows?

NH22 CODMNHa 2NH3 + CcuR

These gases are esscntially nonf lammable and act as inevting
agents to reduce fire hazards. The ammonia gas also serves
as a warning agent.

Spaent Delia(R) is a gyav—-white powder composed almest
antirely of aluminum hydroxide and other approved inert
inoredients. If propervly ervosed, the spent Detia(R) will
normally contain only a small amount of unreacted aluminum
phesphide and may be digposed of without hazard. It is pot
congideraed a hazardousn waste, However, the partially spent
rasidue from incomplelely exposed Detia(kR) reqguires special
care. Frecautions and inctvuctions for further deactivation
antl dispogsal will be given fater in thigs manual,

FEODUCT FACKAGING

%\L%ﬁ
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The tablets are pacltaged S00 to a flask.e The pelletls are
prackaged 1640 Yo a flashk.

The aluminum flasks in which they ave packaged are
yesealable and seambess, Theiv shelf Life is almost
unlimited Aas Llong as the packaging remains well sealed and
intacts, Once opreneds the flesks may be tightly resecaled and
stored for future usea,.

WHAT 15 HYDROGEN FPHOSFHIDE?

Hydvrogen phosphide, move commoenly referved to as phosphine,
is a colorless gas which is toxic to insecisy humans, and
other forms of animal tife. It (s very mobile with a hiah
vapory pressura. (hus the penetrating capability of hydrogen
phosphide is great, The cowbination ef high molecular
activity, vapor pressure and toxicity to insects at low
dosages accounts for its wide acceptance as a fumigant.

SAFETY RECOMMENDATIOMNS

3¢ Carefully read the labeling and follow instructions
explicitly.

e Mever work alone when applying funigant from within the
storage structure.

Ay Never allow uninstructed persons to handie Detia{R).

4, aApproved vespivatary pruotection must be available
for the fumigation of slructures from within.

S¢ Weay dry gloves made of colton or other material when
contact with tablets, pellets or theiv dust is Likely.

4« Xt is preferable to open fumigant containevs in open air

*ov near a tan that exhausts outside imnedietelys Never

open in a flammable atmosphere.

Y+ Ito mot allow Iletia(R) 1o contact Lliquid water or to
pile up.

3 Nispose of empty containers and spent residual dust in a
propey manner consistent with the label instructionse.

2y [Fost "DANGERY siuns on Tumigated avease.

10, Notify appropriate company emplovees, and provide
relevant sarety information to Local officials aunually
for use in the event of an emevasncy.

11. Hydrogen phosphide fumigants are nut to be used for vacuun
fumigations.

12. Exposure to hydvogen phosphiide musat net exceed the
B hour TWA of 0.3 ppm during application or a maximumn
concentration of 0.3 ppm after application is completed.
This includes veentry into a structure.

1%, Fumiaated finished foods and feeds must be aevated
48 houwrs priov.toe offeiina_toe the end_consvaoer.

14, Transfer ot a treated commodity teo ancthery site without
comp lete asvation (down to 0.3 ppm maximum) is
parmissible provided the new site is platardads

15+ Aerate contaminatod clothing in well venti lated area
prior to washing.

14+ -Keep containers tightly closed except when removing
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OO0 product.
(ATAAR I | 17 llo not reusa aluminum phosphide containers for any
Y10 purdeE other than vecycling ov veconditioning.
TATATAl BF 18, OSHA rvrecommends that the exposure screening of
ALANTS I} emp Loyees be conducted to detect inpaived pulmonarvy
nnpE functione. OSHA vecommends that any emplovees developing
LATA R the above conditien be referved for medical attention.
ALIOSS Y
06218
N1 e
QN0 11. PRECAUTIONARY STATEMENTS
NP2l
LAER I pe ot} A: HAZARDS TO HUMANS AN LOOMESTIC ANIMALS
0NRax Keep Qut of Reach of GChildren
002724 LIANGER-FOISON
U
s Aluminum phosphide in pellets, tablets or theiv dus=t can he
Ny fatal if swallowed. Do not qgqet in eves, in nose; on skin ov
72247 on clothings. Ilo not eat, dirink or smole while handlina
EATAME AL alumintem phasphide fumigants. When the container is openad
QT4 R TR Yetia(l) Tablets oy Felledtzs will baain 1o release hydrogen
NOREY phogphide (phosphine? which is an extremsely toxic gas.
TR R ] Contact with water, atids amnd some other Lliquids will
aTAY 1 accelerate this reactio Ve A garlic Q%i_ur is detected,
L TAYER 2. refer to section on T el 3 - hpPage
LR MO, 0o . AR AT R aepartsae Tor appropriale monitovring
ALY S mroceduress Fure hydrogen phrosphide gas is odorv less; the
LRV g odor 15 due to a contaminant. Since an odor may not be
e detected under certain circumstances, the absence of a
D Lo garlic odor does net mean that hvdrogen phosphide gas is
ANntAn abzent., Ubserve proper application, aevalion, veentry and
HTIAY disposal precadures specified elesewhere in the labeling to
2472 prevent overgxposurec.
24K
AL FREGUENT EXFOSURE T CONCENTRATIONS AROVE FERMISSIRLE LEVELS
LT DA A OUVER A FERIOD OF DAYS OR WEREKS MAY CAUSE FOISONING.
Q244
B4 Be STATEMENT OF FRACTICAL TREATMENT
AR Symptoms of overexposure to hydregen phosphide are headeche,
(AT WA AN dizziness, nausea, difficult breathing, vomiting and
LALAIRATA diarrhea. 1In all cases of overexposure get medical
AN ] attention imnediatlely. Take victim to @ doctor or emergency
Q0252 treatment facility.
nnRs %
No25d U 1. St mwas_ or dusi frem_tablats ar_pellels_ is. ivhaledd Get
LALA LAY axposa] persen te freash airve Keep wart and make suve
parson can breathe freely. I byeathing has stopped,
aive artificial respirvation by mouth-to--mouth or othear
ks means of resuscitations Do not give anything by mouth
N0 A0) 10 an UnNCONSCious PEYS0T.
nnz2al
nn263 U Qe It _the pelleln. tablals or _theiv_ dust.ave. swalloweds
ALY Ivink or administer ong or two glasses of water and induce
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FPage &

vomiting by touching bacik of thveat with finger, or if
available, adainister syvrup of ipscace o not give o
anything by mouth if wviclim is unconscious or not alevt.

3, It pellets. tabiets ey _ihelir _duszt asts on_skin_ar
clothinagd Erush oy shake material off clothes and shoes in
wll ventilated arca:. Allow clothes to aerate in a ventilated
area prior to laundering. Do not leave cowntaminated
clothinga in eccupied andsor confined area such as
sutomobiles, vans, motel vooms, homes, elc. Wash
contaminated skin therotuuhly with scap and water.

4, Jf_dust froeo_the_ pelists o _lehlelis aepls in.eryesi .
Flush with plenty of water. Get medical attention.

NOTE T0 PHYSBICTIAN

Aluminum phosphide tabletsy pellets or their dust reacis
with meisture from the airv; water, acids and many other
Liquids to releaze hydrogen phosphide (Chosphine) gas. Mild
exposure by inhalation couses malaise (indefinite feeling of
sicHnesasl)y vinging of earvs,; fTatigue, nausea and pressure in
chest which are relieved by removal 1o fresh airse Modevate
poisoning causess weaknmas; vomiting; epigasiyic pain {pain
iuzt above the stomach!: chest pain, diarrhea and dyspnea
fdifficully in hreathing). Sympetoems of severe poisoning may
ocouy within a few hours oy 4R to several days; vesualting in
rulmonary edema (Fluid in Lunas) and may Lead to dizziness,
cvanosis (blue or purple skin color?), uncoasciousness and
cdeath,.

Ta sufficient quantity hwvdvogen phesphide affects the Liver,
idnsys, lungs, nervous sysloms and circutatovy system.
Trbalation can causse lang edema (Fluid in Lungs) and
hvpevenia (excess of blood in a body part), small
pevivasculay brain homovrhasses and bhyain edgema (Fluid in
vaind Tngestion can tause lenyg and rain symploms but
damage to the viscaera (hody cavity ovgans) is move Commat.
Hvdyogen phosphide poisoning may rvesult in (1) pulmonary
edema, (2) Liver elevated sevan GO, LIH and alkaline
rhoaphatase, reduced srothyouizin, hemovrhage and jaundice
fyveliow sliin colov) and (3} Hidney hematwria (blood in
uyine) and anuvia (abnermal ov back of urination).
FFathology is characteristic of hypoxia (oxyaen deficiency in
hody tissue). Frequent exposure over a peviod of days orv
rpelis may cause peisoning. Treatment (s syaplomatic.

The Tollowing measwes ave suwdested for use by the
phveician in accovdance wilh his own judymentl

1. In its milder to modevate forme (symptoms of
poicsont g may talio up te 249 hours to make ltheiv
appearance), the Tollowing is suagested?
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Fage 7 GVN*

as« Uomplate vest 1-2 davs duvring which the patient must
tre kept aAuict and warym. .

by« If the paticnt suffers from vomiting ov increased
bhlood sugar: appropriate solutions should be
administered.:. Tveatwment with oxygen is recommended
as ia the admimistvation of cardiac and circulatory
stimelantsa.

2. In casaes of seavere poisoning (intensive care unit
recommendad)

M Whare pulconary edema is observed, stevoid therapy
should bz considered and close medical supervision
is recommendod. Blouwd transfuasions may be
NECRSEATY

I3 e In case of manifest pulnonary edema, venwsection
should be pertormed under vein pressure conlrol,
Heart glycosides ({.Ve) can be used in case of
haemoconcentrations. Deuwrsection may resull in shock.
Iin the case of progveassive edema of the Lungs,
imnediately intubate and vemove edema fluid ang
administer oxvylon aver—-pressue respiration, as well
as any moesuves roquirved {Tor shock treatments In
case of kidnsy failure, extvacorporeal hemodialysis
IG5 NECESSATY . Thevse i no specific antidote Hiuown
For this pol1sen g,

Ce If pellets or tablets ave ingested, induce vomiting.
FlLush the stomach wilth a diluted potassiam
permanganate solution ov a selution of magnssiuam
pearaxide until flushivg Liguid ceases to smell of
carbide. Thersafitev, apply carbomedicinalis.

FHYSTCAL alD CHEMLOAL. HaZARDS

ABlaminem phosphide in tablete, pelliets o pariially wpent
dugt will releage hydregen phogpehide gas 0¥ exposed to
mnisture from the aiv or if i1 comes into contact with
watev, acids oy many other liquids. Filing of tablets,

el lets o dust from thoiv fraamentation ~Ly cause a
tenperature intrease and confine the velease of gas so that
ignition could ocour.,

It iz nyvatarable to opon lasks of DetiatR) Tableats or

"ol lats in open aiv or neoyv oa fan which exhausis outside
imeadiately.  Mever opon in a flammable atmosphere becauwse
A ovare occasinng cthoy mavy Tiashs When opening, point lhe
sontainer away Fyom the face and boedy and slowly Loosen ihe
CE Thesse pyecantions will also veduce the applicator s
axpasure To hvdrogen phosphide aas.

Fgv e hwdvoegen phasphide gas iag pvactically insoluble in
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water and oils and is stable at novmal fTumigation
tenraraturess Howewor, 11 wsay react with cevtain metals and
mayme covrosion, especially at hiaher temperatures and
velative humidities: Meltols such as coppevy,s brass and other
coppay allays, and precious melals such as gold and s lver
ave susceptible to covvoesion by hydvogen phosphide, Thuas,
emall electric motors,; asmolie detectorss bracss sprinkler
haada, hatteries and battery chavgevs, fork lifts,
temparature monitoring systems, switching geavs,
communication devices; computers, caloculators and other
elactronic or electrical equirment should be protected ov
vremoved before fumigation. In most cases all electyronic
equipment must be removed. Hydvogen phosphide gas will alse
react with certain metallic saltse awd thovefovre, sensitive

i teme =uach as photographic films some inovrganic pilgmente,
atice, shouwld net he eaponed,

ITE, BIRECTIONS FOR USE

GEME L.

1. It is a viotation of fedasval Law to use this product in
a manner inconsiastent with ite lLlabelings, DetltiaCi)
Tablets and Felloets are Festricted Use Pesticides dus to
the acute inhalatien toxicity of hydvoygen phosphide
(phosphine, FH3) g9as. Fov retatl sale to and use only
by covtiftied aprplicators For those uses covered by the
applicator®*s certifigsalion or persons lrained in
aecordance with Fratbred py aduct manual wavking
undey the direct supervizion and in the phvsical
rrecance 0F the covtified applicatove Physical presences
maans on site oy en the prenizes.

"t

Y etiad) is a highly hazavdous matsvtal and may be wsed
enly hy individuals trained in ile eroper use, HBefore
naing, read and fotlow the Label precautions and
divections on the label and in labeling.

Aadditional copies of 1this manuwal ave available from?

Rescavch Froaducts Company
F+ Oy Box 1LAH0
Salina; Ransas 6740214460
PLS-H2E-2101

2, At Least two traincd porsons must be preacsenl wien
MetiadR) Fellets or UatialR) Tabilets are applicd from
viithin the space being treated or during veentvy inte a
fumigated or partially avvated sites Only owme trained
pavaen 15 cequivad whion e Tumigant s applied fvyom
cutside the area to be Lieated.
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Fage 9

4. Fyior to applying this product,; vou must inspect the
stovadge structuro to detormiv.: if it can be made
sutrficiently gas tight: Becide how persatal exposure
monitoring shoukd bo conducted, NotiTy appropriate
company émp leveoss and provide relevant gafetly
information to local officials anmually for use in the
svent of an emergency. Apply this fumigant in an
effective and sate manney inucludina emavgency procedures
etc.

2. Ghipholds, barges, containers on ships, railread cers
and containers shipped piggyback by rail may be
fumigated intranzits However, funigated tvrucks, vans,
tTrailers and similary transpovt vehicles cannot be moved
over public voads or highways until They are aerated.

b PFPellets and/or tablets or their reacted vesidues must
not come into contact with any processed food with the
EXCERFTION that both can bhe added divectly to processed
brewers_ rices.mili., and_colrn_ ariis used in the
manufactuyre of beov.,.

e PFrotect coppers Silkvery gold and theiv alluys from
corvesive exposure toe hydrogen phosphide.

H. 1o not fumigate commoditinee with this product when
commoed ity temperature is below 40 dedrews F (5 degrees
Cre

FFFICACY

Comp lete contvol of Listed insect pests is frequently not
achievod:,  Factors contvibuting to Lless than 100% control
ave qasn leakage, poor gas distribution, unfaverable exrosure
conditions, etce In addition, some iusects are lesg
suscaptible to hydvogen phosehide than otherss. To maximize
control: extreme care must be observed in sealing, higher
dosages must be used; sxposuve pervinds must be Lengthened,
proper application procedures must be followed, aud
temperature and bumidity must be fTavovable,.

USE. PATTERN

Le  INSECT FESTS
Hoth pellets and tablels ave vegistered with the U, S.
Envivronmental Frotection Aaency as an aid in the contvol
of the following inceots?

almond moth Khapre beetle

Angowino is arain mo-th Llegasey grain bover

bean weevil Maize weeyil

cadellie Haditovvanean flowr moth
cereal Leal beetlie rinkt bol lworm

cigarette bpetilis raisin moth

s cenfused flow beetle red flour beettie

W

\\,\\
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dermestid beetles
dvried fruit beetle
dried fruit moth
Eurupaean grain math
flat grain beetle
fruit fly

granary weevil

Fave 10

vice weavil

rusty grain beetle
saw-tovthed grain beetle
spider beetles

tohacco moth

yallow meal worm

Afr icanized be=

honey bee invested
with tracheal mite

greater wax moth
hairy fungus bestle
Hessian fly

Indian meal moth

COMMODITIES

Hoth Detia(R) Fellets and Tablets are registered hy EFA
Tfor the fumigation of the following commoditiaes.

a. Raw Agrigulivral Commodiiies
almonds pistachio nuts

bav Ley FORCOT M
Brazil nuts vice
cashews TYe

gaff lower seed
sesams sead

cocoa beans
coffee beans

Corn aead & pod vegetables
cottonseed sovdhumn
dates soybrans

filberts
flower seed
arass seecl
millat

oats
peanuts
pEecans

sunf Lowey secds
triticale
veygetab le seed
walnuts

wheat

T Sl

b. Frocasasad Foeds

The listed procossed foods may be fumigated with
IetiatR)s Undey no condition shall any processed
food or bagged commodity come in contact with
letialk) tablots, poellets or residual dust except
that DTetia(R) may be added divectly Yo procoessed
brewars ricey malt avd covu 9vits for use in the
manufa~ture of heor.

Frocraaed candy amd sugar

Ceveal flours antd bakevy mixes

Cereal foods Cincluding cookios, cvackers, macavoni,
nvod les, rasta, pvetzela, snack foods and
spaghetti) o

Frocvessed ceveald (including milled fraclions and
packaged corcals)

Cheese and cheese by-products

\olu
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Fage 11 bW

Chocolate and chocolate products {assovted
chocolate, chocolate Liaquor, cocoa, cocoa powder,
davi chocolate coaling and milk chocolate?

Frocessaed coffee

Corn grits

Cured, dried and processed meat products and dvied
fish

llates

Ivied eggs and gy volll solids

Ivied milk, dried powdered milk, nondairy creamsrs,
and nonfat dyied milk

Iried or dehyvdrated fruits (apples, dates, figs,
peaches, pears: pruness vaising and sultanas)

Figs

Matt

Feanuils

Evyocessed herbs, spices, seasoninas and condiments

Frocessed nuts (almonds, apricot Hevnels, Brazil
nuts, cashews, 7Tilherts, recans, pistachio nuts and

walnuts)?

Frocessed oats (includina catmeal? *iiﬂé-
Rice, fhraweks rice grits, emriched and polished
[eayt —= < e A
m Sovbean flouwr and milled fractions
Frocessed ftea
Inied and dehydvated veoetables (heans, carrots,
lentils, peas, potato flouv, potato products and
sp i nach?
Yeast (including py imary yeast)

o+ Animal_Feed and Feed Inaredienls
de Nonfoed Praducts.

Animal hide

ClLothing

Pfrocessed or unprocessed cotton, wool and
gtheary natuval fibevrs ov ¢loth

Feathers

Furs

Human haiv, rubbevized haivy, vulcanized haiv, mohair

Leather products

Tobacco

Wood, cut {rees, wond chips and wood and bamboo
productys

Fapar and papor products

Ivied plants and flowevrs

Seeds (grase serd, ornamental herbaceous plant seed
and vegetable sead)?

Siraw oy hay

uisAaGE GuUILTDE
Sirce hydiogsn phosphide is a mobite gas and will penetrate
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Fage 1%

to all partas of the storage structure, dosage must be based
upon the total volume of thr space heing fumigated and not
ot the amount of buill commodity it containz. Fovr example,-
+he =ame amount of Detia(R) is vequived to treat a 30,000
bushel silo whether it is full or note The following dozage
ranges are allowed for bulk and space fumigationse
LOSAGE GUILE

FrROOUCT FER 1000 CU. FT. FER 1000 HLU.

L e e sa———————— STORAGE GARACITY
FELLETS 100 - 725 125 ~ 205
TARLETS 206 — 145 &5 - 180
NOTES  The maximum dosage allowed for dates, nuts and dried

fruits = 40 tablets or 200 pellets per 1000 cubic feet,

These dosaces should not be exceeded, It is important to
vealize that shortened exposure peviod cannot be compensated
for with an increased dosaoe.

The wide dosage ranges Listed above arve designed to
accomnodate the variety of fumnigation situations that miaht
occuy e The major factoey in selecting dosage is the
capability of the structure te hold hydrogen phosphide
during the exposure peviod and thus obtain and sustain
lerthal concentirations thyouabhouts. It is more difficult to
abtain penatration of gas thvoughout the siructure in bulk
stoved commodities. NAn oxanprle of this is the treatment of
grain stovred in flat storage in which fumigant cannot be
uniformly added to the grain but must be pyobed oy zurface
applied,.

Although it is permigssible to choose fyom the full ranae of
dozages listed above, the following desage ranges arvre
recommended for the various types of fumigations..

G AE SR R R A Ain LR A i L SRR g e —— i - ——— ————— v —

RECOMMENDED DOSAGES FOR SEVERAL TYFES OF FUMIGATIONS

1 YRR O _EUMIGATION MASAGE _BANGE UNLEL..QFE QLM
u ERLLELS  TARLELG

1. GSPACE C(INCLUDING FACK-
AGELD COMMOUL Y IES)
A MILLS, WAREHOUSES , 100-300 2040 1000 CU. FT.
ETC.

. l\.".‘

]
N
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nnLss 13, BAGHGED COMMONITIES 150300 B0-60 1000 CU. FT.
NNAET Yo DRIED FRUITS, NUTS 100200 2040 1000 CU. FT.
304156 AND DATES - .
AOATD 0, STOURED TO0BRBACCO 106200 20-40 1000 CUs FTe
ONAAD

O0ALT 2.  RBULK STORED COMMODITIES

6A% A, VERTICAL STORAGE 150-300 F0-&60 1000 CU. FT.
418 KF A 200--F735 4075 1000 BUSHELS
0408 12 TANKS 200-350 {4070 1000 LU, FT.
)IOALY 250~-450 S50-90 1000 RUSHELS
NLLE v FLAT STORAGE 250725  SH0--145 1000 CU. FT.
O (LOOEE CONSTRUDTION)Y 325900 &65-180 1000 RUSHELS
DOLAL . FARM BINS 350735 70145 ¢ 1000 CU. FT.
0L ARO-900  20-180 1000 BUSHELS
DL E. FALL CARS 150-350 30-70 1000 CU.s FT.
sl 200-450 4090 1000 RBRUSHELS
A LAY Ao Fo RUNKERS, TaARFED 150-350 30-70 1000 CU. FT.
ALAEAY GROUNTY STORAGE 200-450 40~90 1000 BUSHEILS
0Lt G BARGES 150-400 30-80 ) 1000 CU. FT.
ANATH 200-375 40~ 1000 BUSHELS
[ALETAPSY Hse SHIFHDLLS 150--330 BF0-46 1000 CUs FT.
O0OALF7 200-413 40--83 1000 ELUSHELS
QD478

WAGPP #Yolume or storage tapacity of the area being treated.
OATD

LAE ALY - e —

041372 '

ONAYY the vapar dosages Listed ave recommended in structures that
ntna are of loose construction.

IONARS .

O0LRA

LALA YR g E: SEALING

LCRESRE 8] There are many factors affecting a fumigation but most are
LALAT R S miner compaved to sealing: Froper sealing is necessary to
RIS inzure effective control of ingects and to protect man and
LACR TN othier fovrms of Life in adjoining enclosed aveas from

FIA 00D hyvdraoaesn phosphiide during the fumigation:. Proper cealing
VAT must inlude the closure of all openings except tiny holes
M0 A or marvow oracks thnat are very difficult to meal, Maximum
LA AT results howaver can He achieved if even these are sealed.
IATARAATS Folvethvyleng sheeting and masking or duct tape are adeauvate
A IARAR'S sealing materialss Contact Research Froducts Company for
LA B Aadditional infermatione.

O0ABR

OO0 e  EXFOSBURE GUINELINES

v i They followina table may be used as a auide in determining
YIN the minimum Lenath of the exposure peviod at the indicated
OO temperatures.

Y04

Ve TEMPFERATURE T WHICH FELLETS TARLETS

040 s FUMLIGANT ANL/OR

0070 1] INGECLS. ARE _EXEOSEL..

VIO
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OVTLO Below 4a0°F fn Mot Fumigate Ilo Mot Fumigate
OO712 A°F - 53°F 8 days(192 hrs.) 10 days(240 hrs.)
0yl 54 F - 39°F 4 davs (96 hrs.) S days (120 hrs.)
nnyla HOCF — &4B°F 3 daysii32 hvys.) 4 days(94 hrs.?
NO721% Above &2 F 2 days(48 hrss) 3 days(72 hrs.)
OO7LE
07y The Lzugth of the fumigation must be great enough so as to
71 provide for adequate control of the insect pests which
YY1 infaat the commodity being treated. It is necessary to
ATANSRIL lengthen the fumigation at Lower temperatures since insects
(AT rdr ] are more difficult to Kill under these conditions. In this
(AL AP S regards the temperature to which the insects arve exposed is
(Al g the critical factor.
00324
NI Theve is Little to be gained by extending the exposure
AUNIIL period it the structure 1o be fumicated has not heen
LA rar iy cavratully sealed. aveful sealing is readived to ensure
0O that adequate ges levels are 1etaineds. Froper applicatlion
VIO mrocedurss must be followed to proevide satisfactory
nevyAn digstribution of hydregen phosphide gas particularly in the
LAY} fumigation of bulk commodity contained in large storages.
Lelalrac ol
LA I i When pellets or tablets are nol uniformly added to a bulk
nivyia commodity mass (i.e. curface application or shallow probing)
Y7 expozure times must be subgtantially Llengthened to allow
AT S renetration of gas throughout the comaoditys As a “rule of
aNTRY thumb"™ a minimum of 1 day should be added to the expaosure
IALAIPER S time listed on page far each 10 feet the gas musi
(AR AT rengtrate downward. It is preferable to add 2 davs for each
N7 ar0) 10 feet. Some struclures can only be treated when
A EY | zemp letely tavped.
NO¢EaR
Y4 In addition the fumigation period should be long enough
S nar4a that the production of hvdragen phosphide has essentially
LA ceagade This will mininize worker exposure during further
0y A4 storage and/or processing of the treated bulk commodity as
fuyfay well as reduce hazavds in the disposal of gspent aluminum
74 phosphide products remaining after space fumigations.
nnan Femperature and humidity to which Detia(R) fFellets and
414 Tabhlets are exposed are impovient to this detevymination
QeI since both loewer temperatures and/or dry air retard gas
NOPE2 release.
DOVPEY
NoyvALA Consequently, exposure periods recommended in the table are
AL i minimum periods and may not be adequate to control all stored
DRl s ¥t rroduct peets under all conditionse This is particutarly
s true at lLower tempevatures (helow 60 degrees FYe Nor will
LATRIAE Y they always provide for the ceasation of the production of
0y e hydyoegen phoesphide when pellets or tablets are exposaed to
IATRIF NS inadequate moisture levels, Grain at 70 degrees F and 12
Rty pareent moisture provides move than adequate conditions for

OryPan fumigation.
COTAS -
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Oy 7L9 It the temppevature to which the insects are exposed is

AR RN wavaer then the temperature to which the pellets or tablets
02eY are exposed (f.c. may ocour in a winter space fumigationy,
AL I it may be pussible to obtain an effective insect kill before
Y A0 the fumigant is totally spents In this evewl it is

QTN paermissible to conclude a space fumigaetion as soon as an
7l effective Hill has been achieved, however in this event the
YT pellets or tablets must be deactivated prior to digposal.

ALE I ar See deactivation instructions on page of this manual.,
0nyva

Q0T Whenever possible, exposwe periods should exceed minimum
VI pavriods listed above., Remember, the key 10 effective

sy results lies with correct dosaues Loy exposure periodss
ALY proper application procedures and well sepaled enclosures.

nePry
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AFFILTCATION PROCEUURES

1.

GENERAL. STATEMENT

The followinag instruclions are intended to provide general
gquideliness for typical fumigations. These iustructions are noil
intended toe covey every tvee of situation nor are they meant te
ba vyestrictive. O0they procaedures may be used if they ave cafe;
effective and consistfent with the propevties of aluminam
phosphide productis.

AFFLICATION PROCEDURES FOR DIRECT &DDITION OF FELLETS OR
TABLETS 10 RULK COMMODITIES.

ae Lomoodities! Listed raw aavicultural commodities, seeds,
wood chipsy animal feed and feed ingredients; and processer
brewars vice, malt and ¢srn gvits used in the manufacture
of beev.

b e Gtovaae Structurest Bins, tanks, silos, granaries, flat
stovage, bunlierse, bull: yail cars, etc.

ce  Procedures For Yeriicesl Sloraset (conevete upvight bins am
other silo type bins that can be quickly tvanaferved)

(1) For best vresults all cracks and openings with
The excepltion of fill openings should be ¢ losed
or sealed priary to Tumigating the bins. To this
endy vents near the bin tup connecting adjacent
bins shoutld be sealed priov to the Tumigation,
If the bin is entered 10 seal ithese opduings
after the tumigant has been added, propers
vespiratory protection aust be worn.

(2 Determine minimum exposure time baszed on commodity
tomperaturs and aeoisture. At commodity moistures of
»r

helow 11.,5%, exposure peviods should be exiended to
obtain complete veactian of the fumigant,

(Z) Calculate tho nuwbor oF pellets or tabhlets nseded
and the rate at which they must be added based upon th-
rate at which the hin will be filled.,

(4 Fellets or tablets may be appiied by hand ov by an
avtomatic dispensey on the headhouvses/gallery belt or
inte the Fill opevina.  An automatic dispenser may als
be wsed to add Fumigant into the uplega of 1lhe elevatbor
Acdd fumigant in as conltinuous a mannery as possible to
the commodity stream.

(% Seal the bin Jdeck openings aftter lhe application is
comp lLote,s

(6 Vertical bins gan alss be Tumivated by deep
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pyobing.

(7)) Ring vezniving sore than 24 hours to fill should
not ba fumigaterd Ly dirvect addition as the bin is
filleds, Theme bins must be fumigated by probing,
si-face applications or other appropriate methods.

(8 Fost "OANGER" placaveds on all entrances and on lhe
discharge gate.

() Hins needn’t be acvavead until they arve transferreds.

}\u\v\

Workera must unot be over exposed duving thise transfer.

Erac

sdures. For Elat_Siorage! (rectangular shaped bins,
tankts, Tavm style bins and other hovizontal bius)

(1) Check the stovage For tightness.

(2 To the extent practical seal any vents, cracks or
othevy souwrces ol leaks.

XY Determine application procedure to be used, This
can include shallow probing, deep probing, uniform

addition as the bin is filled, or surface application,

Rine vretuiving more than 24 hours te fill should not be
fumigated by addition as the bin is filled since lage
quantitics of gaseous Tunidant may escape before the

Bin is Tinallky sealaed.

Frobes should b ioservted at horizontal intevvals along

the Length: and widih of the bin. The numbevr of pil
or tablets poy probe is determined by dividing the

lets

total numbar of pellets or tablets by the telal number
of probings: Fellets or tablets will be dvoppad 1nto

the probes at ivwtervals as the probe is withtdvrawns.

fraleasing all the fTumigant 1nte the probe at once may
vetard the production of hydvogen phusphide and might

cause an ignition of gas tvapped in the clump of
pellets ey tabhloets. -

Surtate application can be used if the bin can be mads

gsufficiently 9as ti-nt to contain the fumigant long
anaugh tov it 1o penetvate throughoutse In this
instange it is advisable to place 1/74 of the Jdosaqe
the floory lowel aevatlion ductss This fumigant must
contact Lliquid phase watleyv.

{4) Determine dosage and exposue timee The dosaye
will depend in Ltarae part on o combination of
The tightness of the seal, the applicalion
procedure and o gavain depth,. The roorer the
coal and the Favihar the gas must renetrate to

(BT
no t
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Q0 X reach thyoeghout the hin the higher the vejuived
NN dosage will be. Fov gord vesults add the length
YO of time vequired for the gas teo penetrate - . -
IATAIS LA thvoughout the bin to the exposure time given on
QTR Loy page of this manuaks To the extent

ONIGY possible, Lengthien the exposure period. As a
020000 “vule of thumb® a minimum of 1 day should be

! ({0 added to the expesvre time listed on page

LA LIARIH D | for each 10 feet the gas must penstrate

LATARS QM) downwavd, It 1s prefevable to add 2 days for
0Oy each 10 feet.

QanNRO4

atatsTa s Exposure perivds listed on page of this mamunal
LAY, should atse be lenathened at commodity moistures below
NOQOY 11.5% to obtain complete reaction of the fumigant.
OO0

{( wne (%) Avrange enough applicators and ether workers {o
AN RY comp lete the jobh 4uickly enougly to avoid

g g, excessive gxposure te hydyouyen phosphide gas.

LA QLAY ) The production of gas during arplication can be
RS 4 signift.cantly retarded by venting flashks

N1 4 outdoors, conducting fumigations when

LALEA temperatures in the bin are lowest; and other

NaGy 4 work pracgtices,. It is often advisable {to wear

LATRAE approved respivatory protection from stavt te

£y N finishes HMonitoring with a suitable detection

A @ device is requirad to assure that the 0.3 prn B
LATALRRTS hour TWHA is nel exceeded. SGee "Industrial

[RTAL A Hygiene Monitorina” sectien on page of this
A7 manuals.

O

AL (47 It is often advisable as an additional sealing

R i measure {p cover the commodity with pilastic tarps.

( R4

30N (7)) Seal all remaining exits.

QOO0

(AL A (8) FPoat "LIANGER" placarvds on and Lack all enlyrances,.
O %1y

frve 2 (?) The bin nesdn*t Lbe aerated unless reentry is
B30 required. Consult safely procedures Listed eluewhere
LA LAY in lLabeling.

A

aldlek s SN e. roecedures for Bunkera and _Oiher. Ouidoor_Tarred

00932 U GCommoedities?

G

30 AQ) (1) See steps "3" and "4" in gectian "d" above.

naay,

ERTALS, 28] (2) When tarps ave Leing spread over gvound storage
LRI e 4 they should be glued, clamped or otherwise

i ar gsealed togethers HBand or water snakes can be

DOV 8 4 used for a2 gvound seal.

LR iy

EALAIAF TE . {32) Application may bLe made thyouah gliis in the

*_
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tarp ov the tayvp can be spread over the
commodity after application. &SHzal slits after
application., ) .

(4) Post "DANGER" placards.

(5 This is an cutdoor application su safety
monitoring and respiratory equipment are not
requrired.,

Eroceduwres for Hall Coars. . .Contaipers. Jrucksa_and
oiher Ixanseort Yebicleg?

Rail carss coentoiners, trucks, and other transport
vehicles loaded with hulk commodities to which
Ietia(R) Tablets or Fellets may be added are treated
in essentially the same way as any other storage
facility. W2tia (R} may be added as the vehicle is
being filled, the dose may he scattered over the
surface after loading has been coapleted or the
tablets or pellets may be probed below the surface.
Carefully seal any venls, cracks or otheyv lLeakls
rarticularty if the fumigation is to be cavvied out
intrangit,. Femember, vail cars and containers
shipped piggavback by rail may be fumigated
intransit, but it is not Legal to move trucks,
trailers, etcsy over public roads o highways until
they are aervated. Soe section "IIT.Jd" on page

of this maauwal Tor recommandations on placarding,
commodity aeration and ivaining of persons
authovized to remove placarding.

Notify the consignes if the commodity is to be shippead
under fumigation. if the consignee is unfamiliar with
propar handling of fumigated vail cars, it is recommended
that they be provided with the necessary information.

Erocedures. far_Farm_Siasvaae!

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

(2) Sealing
leakage is thoe single most important cause of
failure in the treatment of farm bins: Since
these bins are usually saall by comparison they
have a higher leakage avea in proporiion to
their capacity. Most wooden granaries are o
porous that they cannet be successfully
fumigated unless lthey arve coopletely covered
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with plastic shesting or simitar tavp. 8teel
bins are also usually of very looge consivdction
and thevefore yaquire much attention to sealing.
ALl vents and aovation ducls must be tightty
spaled using 4 nil polvethylene sheeting o its
equivalent, The plaslic must be sealed divectly
to the metal with tape or other adhesive. It is
not sufficient to "cinch us" the plastic as with
a belts The suwface of the drain should be
covered with plastic sheeting after Detia(R) has
been applied: Tarping of the evain surface will
greatly reduce leallages Other sealing
techniques are recommended i+e. closure of atl
Large craclts with cauvlkina, foam insulation or
other sealant. Bealing thege cracks will
greatly reduce the requived dosages Two mil or
thickey plastic can be used for tarping the
grain surface, however the plastic used on the
sutlside of the bhin should be at least 4 mils,
When an entire struwture is tarped the plastic
must be at least é& mils thick to prevent
excessive tearinva during the funmigation.

Iosage

Unlass all the large cracks are sealed as desoribed
abhove tho dozage reconmended shoald be 20-180 tabhlets
or ASLV--200 pellets per 1000 bhu., capacity of the space
undey the plastiic tarp.

Additional Application Instructions

Frobing tablets oy pellets into the grain mass is the
recommended method of applicatione Frobe insevtions
should e scattad evenlky over the swrface. 6 vigid FYC
pipe, about 9 tuv 7 feelt Long and 1 1/4 inch diameter
can be useds, In this events use about 20-50 tablets or
100~250 pellets per probes The fumigant is gvadual Ly
veleased into the probe as it is withdrawn f1om the
arain. Releasing all the fumigant into the probe at
eunce may retard the production of hydvogen phosphide
and might cause an ignition of gas trapped in the ¢ lump
of pellets or lablets. Flace noe move than 1/4 of the
total dose in floor level aeration ductss Fe sure the
inside of the amration duct is dry before adding the
pellets oy tablets. Addition of Detia(R) to water in
an aeration ductlt can cause a fire. Beal the aeration
fan as deccrihed above.

Additional Frecaulions

e not fumigate binsg that will bhe entered by humans ov

animals pritr to aevatione Do not fumigate areas which
houase equipment containing coppeyr gr other metals which
will be corvevad by hydvroygen phosphides This ineludes

elecivical and 2lectronic sauipment.
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Flace "DANGER" placards on entrances to the bin and
near the ladder. See section on “"FLACARDING OF
FUMIGATEL AREAS" on paue of this manual.

If monitoring eijuipment is not availatie, an approved
canister respirator must be worn for i.adoor
application. If an approved respirator ie not
available, applivation must be done from ocutside of the
site to be fumigated:. Also refer to all other
precautions given in this manual.

Fost Aeration Treatment

It is good practiice to spray the grain surface with an
approved insecticide protectant to retard reinfestation
and to fog the gpace above the grain to Hill existing

adult flying insects.
%y AFFLICATION FROCEDURES FOR SFACE FUMIGATIONS.
Ll a. Frocedures_for. Mills: Harehouses.. Food Frogessipia Blanis,
t Chambers.s_ Jrucks,. Jrailers. Containerg.and other Statlic
1) Sealable Enclosuias

12

2

3

(4)

(S5)

Iiatermine the dosage of tablets or pellets 1o be
applied based upon the Tollowing parameters for
gpace fumigationt

The volume of the structure

The air awd/or commodity temperature

The gemeral tichtness of the structure to be
fumigated.,

lletermine exposuye perviod based on the “"Exposure Guide"
an pagye of this manual.

Seal all openinas except Tor the doov being used o
enter and leave. Fay particular attention to openings
to connecting or adijiacent structures.

Flaco trays or sheels of Kraft paper or foil, up

to 12 59+ ft+ (lsd 51y M) in area, on the floor
throughout the structure to hold Detia(R) Tablets or
Felilets.

Spread etiatR) on the shests at a density no

greater than 30 tablets per sa.e 1, ov 73 pellets per
sqs fte Thie covresgponds to slightly move than

one half flaslk of tablelts orv one half flask of pellets
per J'x4? sheel. Check to see that they have not piled
up and that they are spread oul evenly to minimize
contact between the individual tablets ov pellets.
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Feliets and *tablets may alsoe be applied in moisture
permeable envelopes to fumigate commodities. When
fumigating in this way the envelopes must be fastened
to0 a substantial support. Flace no mare than 10
pellets nor more than 2 tablets into one envelope.
DetialR) Feliets and Tablets shall not be ~laced in or
attached to, commodity peockages intended for
retailers.

When fumigating multiple story buildings, each

floor is considered a separate enclosure, Arplication
should begin with the top floor and end with the around
floor.

Seal all remainina exits.
Flacard and Llock all entrances.,

Aerate the structuwre upon completion of the expiosure
reviode Standard aevation time and practices should be
developed using a low lLevel detection device.

Fractices will vary widely at different sites, buat will
vsually include opening windowss doorss and vents and
activating any ventilation equipment. Reantry of an
unaevated structure must be done in paive woaring
appropriate vyespivatory equipment.

Ilispose of remaining dust from tablets or pellets.
BEE “"STORACGE ANU DISFOSALY on page of this
manual. .Avoid bveathing the dust.

Ganeral
Follow the pertinent instructions aiven immediately
above in payt "a".

Use of plastic sheeting or tavpaulins to pyruovide a
fumigation enclosure is one of the easiest and legast
expensive means for providing relatively gas tight
enclosures which are very well suited for fumigation.
Flastic tarps are penelrated only very slowly by
hydrogen phesphide das, and tighl coverings are readily
formed from the sheets. The volume of these encloswres
may wvary widely.

Sealing

fin enclosure sujtable for fumigation may be Formed by
covering pathkaged commogdities with plastic sheeting.
The sheets may be taped, glued, ov clamped together to
provida a sufficient width of material to ensure that
adequate sealing is obtalined. IfT the flooving upon
which the commodity vests is of wood ov other povous
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material, it should be repositionead onto plastic
sheeting prioy fo covering fov fumigation, The plastic
covering of the pile may be sealed to the flour using
tape, glue, sand or water snakes, by shoveting scvil or
sand onte the ewls of the plagtic covering or by other
syjtable procedures. The plastic covering shoutd be
reinforced by tape ov other means arvound any sharp
corners or gdges in the stack so0 as to reduce the visk
of tearings Thiwner sheeting, about 2 mils, is i
suitable for most indoor tarp fumigations. However, 4
mil plastic ov thicker is more suitable for ocutdoor
applications wheve wind or ather mechanical si{resses
are Likely to ba encountered.

Additional Application Instructions

Tablets o pellets may be applied under the edge
of the tarp or through slite,., The peliets oyv
tablets should he protected from condensation or
other source of water. The slils in the
covering should he carefully taped to prevent
Legss of g9a< owe the dose has been applied.
Fellets or tablets must be placed in a single
Laver. Lare should be taken to prevent the
rlastic ftarp from covering the pellets or
tablets in such a way as to prevent contact with
moist air or to coonfing the gas. Refer to other
gections Toy dosasge snd exposure times.

Aadditional Pryecautions

Geg appropriate precautions if the fumigation is
congut:ted indeova as opposed {0 outdoovs.

Indoor fumigation precautrions are handled as any
other situation wheve the application is made
from ouwtside the avres being fTumigated (1.e¢ the
adding ot pellels or tablets tov a dispenser fTor
uaniform addition to evain)., Workers may ocoupy
ad jacent indcoy areas bul they must be protected
from overexpisure to hydvoeeen phosphide by
adaquate sealing, ventilation oy as a last
resort, respiratory equipment.

I'o not wallr on stacks during the fumigatione.

Flace "DANGER" placards at conspicuous points on the
enc Losure.,

Follow precautions Listed elsewhevre in lLabeling,

fAeration
Frecauwtions must bhe taliten to assure that
exposure to hydrogen phogphide in excess of
allowsd Limits does not occuy both during the
fumigation and acvation.
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4., AFFLICATION PROCEDUIRES FOR IMTRANSIT FUMIGATION QF SHIF.
HOL.DS

a. QGeneral Informations

(1) Shipboard fumigation is also requlated by the U.S.
Coast Guard Regulations 446 CFR 147A.

() This product is toxic to fishs Keep out of Llakes,
streams and othev asjuatlic environments. Do not
contaminate water by cleaning equipment or disposal of
wastes.

be FEre-VYevage Fumigsation Procedures anl_Frecautiens?

(1) Refer 1o and cuvmply with the regulations and
procedures found in UsSs Coasl Guard Resulation; 46 CFR
1474,

(2 Prioy to fumigating a vessel for intransit cargo
funmigation; the master of the vessel or his
representative, and the fumigator must determine
whetheyv the vessel is suitably designed and confiaured
0 as 1o allow far safe occupancy by the shipts crew
thvoughout the duwatlion of the fumigation/veyage.

¥ it is determined that the design and
configuration of the vessel does not allow for
safe occupancy by the shiep*s crew throughout the .
duration of the Tumigatton/vovage, then the
vessel will not be fumigatled unless all crew
members ave removed from the vessel. The croew
members will not be allowed to re-occupy the
vessel until the vessel has been propevly
asrated and a delermination has been made by the
master of the vessel and the fumigator that the
vessel is safe for ocoupancy.

(3) The person vesponsible for the fumigation must
notify the mastear of the vessel, or his vepresentative
of the requivements vela” ng to personal protection
equipment®, lLow vange d e:tion equvipment and that a
person qualified in the use of this equipment must
accompany the vessel with cargo under fumigsation,
Emargency proceduwres, cargo ventilation, peviodic
tmonitoring and inspections, and firet aid measures must
be discussed with and undevrstood by the master of the
vessel or his represeontative.

(4 Seal all openings to the cavgo hold oy tank using
suitable; water proof, gas tight matevials. Lock
. oand/Zor otherwise secure all openings, manwavys, eto.
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used to anter the hold. Fost appropriate "“DANGER"
placards on same.

-

On tankers the over-—-space presasuve relief syslem
of each tank must be sealed by (1) the closiyi
of apprepriaote valves and (2) sealing the
openings into {the over-space with gas tight
materials.

Contact appropy iate authorities.

I¥ the fumigation is not completed and the vessel
aerated betfore the manned vessel Leaves port, the
persoen in charge of the vessel shall ingsure that at
least two units of personal protection equipment and
one gas oy vapor detection device and a persan
qualified in their opevation be on board the vessel
during the vovags,.

Itur ing the fumigation or until a manned vessel

Leaves port or the carago is aevated, the person in
charge of the fuwnigation shall insure thet a qualified
person using gas or vapoy Jdetection equipment teet
spaces ad jacent to the fumigated cargo area and all
regularly otcupied spaces for fumigant Lleakage.

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

Raview with the Master, ov his vepresentative, the
vovage precauntions and procedures.

*ersonal protiection equipment means a
respirator or gas mask fitted with a canister
designed foy phosphine aas which is approved by
NIOSH/ZMSHA: A gae mask and canister is approved
for use up to 135 ppm. Above 15 ppm or at
unknown concentrations a SCEA or its equivalent
must be used.

U . Frocedures foer_BRBulk Iy Cardoe Yesssls_and_ Tankers!

(1) Apply eithey the tabklets oy pellets by scatltering

them uniformly onte lhe commodity surface utilizing as
much of the total surface area as possible, or insert
them uniformiy into The coummodity mass by hand o with
Probes to any depth desired.

Close and sccure hateh covers, tanlk: tops,
butterworths, etc. imnadiately Tollowing application.
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Vovage Frecasutions_and _Frocedurest

{1 At regular intesrvals monitor spaces adjacent to
areas containing fumigated cargo and all regulavly
occupied areas foy Tumigant Leakage using appropriate
gas detection eqvipment.

Special attention should be given to Lliving quarters,
Kitchens, storerooms, mess halls, keel ducts, day
voomss the byidge, engine voom and any other enclosed
spaces occupied or frequented by crew members during a
VOyYage .,

(2) If hydrogen phosphide is detected, evacuate the space
oy areas locate aund seal off the souwrce of the leakl
wearing appropriate respirvatory protection equipment.
Ventilate the arvea before allowing oveccupants to
veturn.

(3> Lo not enter fumigated holds or tanks.

(4) Tlo not open, ventilale or aerate the fumigated
holds during the vovage.

Frecautians and FErocedures Turing Discharae!

I7 necessary to entey holds prior to dischavrge, test spaces
dirvectly above cavgo surface for fumigant concentration,
using appropriate gas deioction and persanal protection
gruipment. o not allow entry to fumigated areas without
personal protection equipment, unless fumigant .
concentrations are at safe levels, as indicated by a
suitabie detector.

Eersonal EBcotective Eauiermani_and. Monitoring?

(1) Fully loaded holds oan dry bulk carriers are
considered an vsutdoor fumigation.

(2) Tanker holds which oust be enteved to Tumigate and
partially Lloaded holds on dry bulk carriers are
fumigated fyrom within the area being treated.

(%) See sections "IY and "M on pages of this manuat
for requircments.

(4) It hydrogen phosphide is detected a mivimum of two
Aualified rersons on ghip should wear the gas mask and
canister described above while aevating the area and
locating angd scaling the Lealts

AFFLICATION FROCEDURES FOR TNTRANSIT FUMIGATION QF CONTAINERS
ON SHIPS
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When tfumigating bui cammedities tou which dirvect

addition of pellets or tablets is not allowed or pachkaged
commodities, refer to section "3.a" on page of this
manuals Do not place tablets loosely on trays or sheels of
papeyr or foil =ince movement of the container may disvupt
*he correct placement of pellets or tablets. Inslead they
must be applied in moisture permeable envelopes as
described in section "J.a.08)",

When fumigating & commodity by divect addition of
rellevs or tablets, vefer to Section "Z.f.'" on page
of this manual.

Intvansit fumigation of containers on ships is

regulated by Coasat Guard Reculation 46 CFR 147A and the
applicatoy oy ashipper must obtaitn and comply with U.S.
Coast Guard Special permit Noo 52~-75. CrAtact the Coast
tGuard or Research FProducts Company for additional
information.

d., Comply with general precautions given in Labeling.,

AFFLICATION FROCEDURES FUOR FUMIGATTON OF BARGES

Ae

be

Ganeral

fince bargnr fumigation i a type of flat storage fumigation
as well as having similarities in common with a ships vefer
to the sections "Frocedures for Flat Stoeovage’ on paye

and "AFFLICATION PROCERUHRES FUR INTRANSIT FUMIGATION OF
SHIF HOLDS™ on page .

Rarge fumigation is vregulated by the U. S+ Crast Guard
Eegulations 446 CFR 1476 as modified by U, S. Trast Guard
Special Fermit 2-7V3. The shipper or fumigator must posses
this permit prioy to fumigating. To obtain this permit
contact
JeBGe Coast Guard
Hazavdous Materials Branch
Washington, LG 20993-0001

Sealina

Special ~are must be taken in determining vhether a bavuge
is suitable fur fum.gation, Excessive Leakage may ocour
thirough poorly =sealed hold covers.

AFFLICATION PROCENURES FOR FUMIGATION OF ROIERT AND MOLE
RUF 20OWS

Qe

Ligi_of Burowina Basis

Letia(R) lTablets and Pellets may be used out of doovs onty
for {the conirol of 1lhe following burvowing raodents and
mgLe%: marmot spe.e <« woodchucks and yeltow-belly mavmoty
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(v ockchucks)y praivie dogs {except Utah praivie dog),
Norway end voof rats, mice, ground gquirvels, motes (except
in Indiana), voles, gophers and chipmunks {except in
Cailiforrial.

peplicatilon loairuciions

Aadd from 1 to 4 Detialf) Tablets or 5 to 20 Detia(R)
Fellets to0o cach burvow veenings Seal tightly by
shoveling spil overy the entrance. Place the pellets
oy tablets ¥ar enough down the burrow that the =oil
used to pluy the burvow doesn?t cover the pellaets or
tablets, slowing down their actions UWhere possible.
subsurface tunnels ov runwavs should be 4reated
every 5 to 10 feet with a dose of 2 to 4 tablets or
15 to 20 pellets, Use lower vates in smaller
burrows, in tight soils, under moist soil conditions
and higher rates in larger burrow?,in Porous soils
and/oy when soil moisture is Lows In extremely dry
ov porous soily it is sometimes not possible to
abtain satisfactory vesultaw. This is particulerly
frue in Iinstances where the bhurvow systems are
extensive such as moles or gophers.e It is alwavs
better not 40 fumigate dur ing extended perviods of
dry weather:. Treal rveopensd burmrows and fresh
runways a second lime 1 to 3 days after the initial
freatment.

NetialR) may be used out of ceovrs eunly, fovr control of
Durroewing pests.s Do aot use within 15 feet (5 meters) of
inhabited structuwyress o not apply to buirvows which may
open under or inte occupied buildings.

Envivoeneeolal. Hazaris

This praduct is highly toxic to wildlife. Non—tarcget
erganisms expesed to hydvogen phosphide gas in burrows will
be killeds, o not apply directly to water or wetlands
(amamps,y bogs; moavsbhese and ppotholes)e Do not contamninate
water by cleaning vl equipment or disposal of wastes.

Endanaered Seecies Rastricliong

The use of OetiadR) in a manner that may Hill or otherwise
harm an endangered ov threatenod species ov adversely
modify theiry hbabitat is a vielation of federal leywe The
use of this predouct 1% controlled to prevent death oy Ravm
to endangeved oy thveatenaed specivs that occur in the
following ceuntics or elsewhere in their ranga, Use of
this product in the arceas Listed below is prohili ted
without firet contacting and obtaining permission From the
cudangeved bHpecies Specialigt at the nearest regional
offices of the U, S, Fish angd Wildlife Service (FUS).

Areas Lnhabted by Endanaerved on Thieateneod Spedies
(1L Black—-Tootlaed fevret - Htate of Avrizonas Colovado,
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Kansas,; Montana, MHehrasha, Mew Mexicos Horth Daliota,
Okt Lahoma; Sonth Haketa, Texas, Utanh and Wyominge.

Blunt=-nosed lappard Lizerd - Counties of Kern,
Kings, Firesw, Madera, Merced, and Tulare in the state
of Calitornia.

lesevt torteise — Washingion County in the state of
Ltahe.

Lastern indigo snake — States of Flovida and
Georgia.

San Joaquin kit fox — Counties of Kern, Kinus,

Fresno, Meveed,; Montevrey, San Henito, San Luis Obispo,
Banta Bavbara, Tulare and Ventura in the state of
California.

special l.ocal Hesirictiasns

(1

(3)

(4)

NORTH CARGI_TNA

Detia(R) Tahlets and Fallets may only be used
for control of rats aud mice in the state of
North Cavelina. Use against other pests igs not
permittoed.

QKL.AHOMA

& special rermit for black—tailed praivie dog control
by poisoning iz roquived in Oklahoma. Contact the

Ok Lahoma £tate Depariment of tildlife Conssrvation to
ebtain this pevymit.

WISCTONSIN

A state pevymit is requived for use of pesticides in
Winconsin to centvoel small mammals, except rats or
mice. Flease contact youwr local DeEpar’ment of Matuval
FResources office for information.

INDIANA
Uze of Dotiadk) Tablets or Pellets Tor mole
contvrol is wnot legal in the state of Indiana,

MIGHOURL

A astate pormit s required for use of pesticides in
Migcouwri to contlrol small mammals, except rats and
mice., {lezce contact the Missowri Department of
Lonsevvation offive for infurmatione.

KANSAS

A epecial permit for black-tailed prairie dog control
by poisoning is roequived in Kansas. Contact the Kanwas
Fish and Game Commiscsion to obtain this permit.
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(7)) CALIFORNIA .
Use of Detia{R) Tablets and Follets far chipmuank
control is not teaal in the state of California’

AFPFLICATION PFROCEDURES FOR FUMIGATION OF RBEEHIVES, SUPERS
AND OTHER REEREEFING EGQUIFMENT

lNetia(k) Tablets and Fellets may be used for the contyrol of the
greater wax moth in storved beehives, supers and other
beekeeping equirment and for the destructien of bees,
africanizzed bees, and diseased bees including thaose infested
with tracheal mites amd Toulbroode The regommended dosage for
this use is J0-45 tableis or 150-225 pellets per 1000 cu. fi..

Fumigations may be pevformed in chambers at atmospheric
pressuve, under tarpauling, otc., by placing the tablets oy
pelliets on trays or in mcisture peirmcable envelopes. Lo not
add more than 2 tablets or 10 pelilels to each envelope. Honey
from treated hives or supenrs may only be used for bee food.
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FROTECTIVE CLOTHING

Wear dry gloves made of cotton or other matevial when
contact with tablets; pellets, or their dust is likely.
Wash hands after use.

RESHFIRATORY FROTECTION
1. WHEN RESFIRATURY FROTECTION MUST EBE WORN

NIOGH/ZHSHA approved yespiratory prolection must be vwarn
during exposure to concentrations in excess of permitted
Limits or when concentyations ave unknuvne

e PERMISSIDLE GAS CONCENTRATION RAMDES FDOR RESPIRATORY
FROTECTION LEVICES

1 NIOSH/MSHA approved, full face gas mask — hydrogen
phosphide canister comixination may be used at levels up
to 15 ppm or to escape from levels up to 1500 prms
Above this Llevel oy in siluasalions where the hydyrogen
phosphide concentration ia uuknown, a NIQSH/MGHA
approved, self-containpsd breathing apparatus (SCHA) or
ite equivalent must be uvsed. The NIOSH/0SHA Focked
Guide, 8-8%, DHEW/NIOSH 78-210, Lists these and other
types of approved rvespivators and the concentration
Limits of which they may be used.

3. REQUTREMENTS FOR AVAILARILITY OF RESFIRATORY FROTECTION

Kespiratovy protection must be avaeilable at the site of
application in case it is needed when applying Detial(R)
from within the structuvre heing fumigated. An approved
full face gas mask - phosphine canister combination or
self-contained breathing apparatus (SUEAY or its
equivalent must be available at the site of applicatiaon.
1f BCEA or its eiunivalent is not avai labhlie at the
application site, it must be available Locally, for
example, at a8 fire station or rescue squed.

Respiratory profection need net be available for
applications troem outsiivle the avea to he fumigated such
as addition of tablets or pellets to automatic
dispensing devices, otc., if syposures above the
permitted exposure Limit will not be encounterede.

RKespiratory protection need not be available foyv oufdoor
applications.,

If monitoying equipmernt ie not available on a farm and
application cennot be done from outside the structure,
an arproved canister respivator must be worn during
application fyvom within the enclosed indooy area.

FLACARDING OF FUMIGATED AREAS

:{G \‘. 1\

v}
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The applicatar must placard or post all enlrances to the
fumigated avea with signs bearing!

1. The signal word “"DANGER/FELIGRO" and the SKULL and
CROSSBONES svymbol in red.

2y The statement, "Mmrea and/or commodity ander fumigation,
00 NOT ENTERZNO ENTRE',

%+ The statement "This sign may ounly be removed after the
commodity is completely asvated (contains 0.3 ppm ox
leas phosphine gas)e  If incomp letely aerated cramodity
is transferred to a new site, the new site must also be
placarded and worlievyrs must not be expogaed to more than
8.3 ppm phosphine."”

4, The date and time fumigation begins and is completed.,

Y« Name of fumigant used.

&, tMame; address, telephonde number of the applicator.

AllL sntrances to a fumigated arvea must be placardeds UWhere
pogssible, placards should be placed in advance of the
fumigation Iin order to keep unauthorized persons aways. For
vailvoad hopprey cars; placavding musl be placed securely on
both sides of the car noar the iladders and next to the top
hatch inte which the fumigant is introduced.

Qo Mh!e‘-(’f?
o not vemove a placayd until the tyeated aves is ‘acvated
dowun to 0.3 ppm or less: To determine whetherﬂggkation is
comp lete; each tumigated site or vehicle must be moanitored
and shown to contain O+3 ppm or Less hydrogen phosphide gas
in the air space avound and, when feasible, in the mass of
the conmodity.

'ranatfer of incompletely aevated commodity to a new scte is
permissible, howevess the new storaue must be placarded if it
contains move than 0.3 ppm hydrogen phosphides

Uorkere who handle incompletely asrated commodity must be
informed and appropriate measures must be taken (.04
ventilation or respivaltory protection) to prevent exposures
from exceeding the exposure Limits forr hydroeen phosphide.,

It is recommended that the person vesponsible for vemoving
the placards be familiay with the phy=ical, chemical and
toxicoleogical proeperties ovf hydvogen phosphide. They shouwld
also bhe knowledgeable in how 1o lalier gas readings, exposure
Limits, symptoms and first aid treatment for hydrcaen
phosphide poisoning.

GAS NETECTION ECQUIFMENT

There are gseveral vreliable devices mariteteds Dne type

is the band pump when uzed inv conjunction with the
appropriate detector tubes They are portab.e, simple
devices and do not requivre intensive tvaining or elaborate
supporting equipment to opevate. Futhermore, they are

r,,"]'
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117920 inexpensivzly adaptable te vamote monitoring proceduras and
05 A7 will measure concentrationz of hyvdvrogen phosphide in ailv in
01L903 trace amounts on upe Use instrvuctions arve enclosed with
0L each purchase. Consult vou- fLocal suppli=r of such

017254 equipment oy contact Reoearch Froducts Zcmpany for move
01469 information.

N1474

N1LR7 Ls AERATIOM OF FUMLIGATED COMMODRDITIES
N1490 1, FOOILS AND FEERS

AR ALY l'olerances for hydreaen phosphide residues have been
NA200 sostablisned at QO+.1 ppm for animal feeds and 0.01 ppm for
AREr{a Y] finishey foods: To guarantee compliance with these
AR Ta e tolerances, it i necessary to aervate these commodities
LAR RS for 48 hours orior to offering them to the end
01704 CONSImer «
01705

106 2. TOBACCO

170y Tohacce must be aerated for at least thyee days (72
01720310} hours) when fumigated in hegsheads and for at least two
R AL davs (480 hours) when fumigated in other containers.
n1ein Whan plastic Linmrs arve used, longer aevation periods
LA will probably be requived to aevate the commodity down
017172 1o 0.3 PPMa

QLY

a1t a A: A5 an alternative to thrse aeration periods, each

N1l cogntainer of a treated commodity may be analyzed for

[ e WY residuss using accepted analytical methods. If residues
AN IF 'S ave lega than tolevance levels, the commodity may be
178 shipped to the consumey rvegavdless of the above holding
L A preriods, ;

13177720 .
LN e | H: AFFLICATOR AND WORKER EXFOBURE

107 1+ HYDROGEN FHOSFHIDE EXFOSURE LIMITS

Y Lxposure to hydiogen phosphide must not exceed the B
ARy hour TWA of Q.3 ppm Tour applicators and workers durying
e applicatione aApplication is defined as the time period
Y17 covering the opening of the fivrst container, applying
(AR NVAC R the appropriaete dosege of fumigqant and clusing up the
0 72 cite to be fumivated. all persons in the trested zite
AN AALE] and in adjacent §i.dear aveas are covered by this
01730 exposure standavd.
SR
LR B After application is completsd werkter or applicatoer
1 expasure must not excesd 0.F ppo maximum concentration.
IAR ALY, Such exposures may occur becauwse of lLleakage into
31 20 enclesed areas fyom fumigation sites, duving reeniry or
a1y, during transfer of unaevated commedity.

n0n17xy
AR AP 42 2s  AFPPLICATION OF FUMIGANT
LA RIS Nepending upoen tenpevatuve and humiditys, DetialR)
0H173Aan Tablets and Folliets release hydvogen phosphide gas
1A clowl> upon expesure to moisture from the aire This

0174ap - release is often slow enough to permit applicators to

v
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N174% depecit fumigant in the desivred areas and then vacate
fyv7aa the premises without significant exposure to the gas.
il as If the fumigator's sxposure exceeds the 8 hour TWA of
fn1pas 0.3 ppm, appvoved respivratery protection must be wovn.
n1zazy fsas concentration measurements for safety purpeoses must
01 7an be made using Low level detector tuhes ov sather suitable
n1yas Llow lLevel detection equipments See the "Industrial
11750 Hygiene Monitoring" seciion below: Information on
n1vE hydvoaen phosphide (phosphine, FH3) detector tubes may
LA S0 be obtained fyvom Research Products Company.
01754
nieea It is often practical to wear aeproved respiratorvy
Ll A b protection from start to finiehe This is particulaviy
117754 true when performing lavge space fumigations ov when
e B fumigating bulit steved commodities in flat storage
et buildings.
( I b
1740 3. LEARKAGE FROM FUMIGATED SITES
17741 Hydrogen phosphide is highly mobile avwd given enough
231742 tine may penetrate sgemingly gas tight materials such as
n17ax coancrete and cinder block. Therefore, adjacent,
Nnvs enclosed areas ftiltely to be occupied shiould be examined
0P A to ensure that sigrnificant Leakage has not occuvrved.
NUTAG Gealing of the fumigaeted site and/or aiv flow in the
aLreayY occupied areas should be used to vedutc exposure,
017453
N1 767 4, AERATION AND REENTRY
21777240 It the area is %o be entered after fumivation, it must
0w be asvated until the level of hydirogen phosphide ngas is
AR B A 0.2 ppm or belows The avea or site must be monitored to
Ny 7Y anstre that Libevation of gas from the treated commodity
17774 does not vesult in the development of unacceptable
( Fl levels of hydrogen phosphides o not allow reentry into
LA R R ar treated areas by any pevson before this time unless
a1 IYY pyotected by an approved vespivator,
01778
11 7770 Se  HAMDLING UNAERATED COMMODITIES
1) Transgfer and processing of a treated commodity prior to
£, 7)) complete ac fation is peraissible, howaver workers must
2% Rrd S 1) not be exposed to hydyrsgen phosphide in excess of the
01y permitted exposuvre Limits.
017014
N7 & INDUSTRIAL HYGIEME MOMITORING
(AR e VA It is recommended that hvdvogen phosphide exposure be
a1y Aocumentad in an operation Log or manual for each sile
LARIPEE:S «nd opeyation whoeve exprosure may accuvs The purposce af
1706 this monitoring is 1o prevent excessive exposure and to
11 200 determine when and where respivatory proteclion is
AR RPN ] vequaireds This monitoring is mandatory although once
My pea exposures have been odequately characterized, subseuent
LA monitoring is not ryoutiuely vequired. However, spot
AR ) checks should be made occcasionally, especially if
LA R "condifions significantly changgf tias concentration
/Zor un umx,j'.-Jf‘l’j)mI ¢ oaor 3 detednd
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measurements should be taken in the workerts breathing
zones Monitoring is not requirvred outdoors.

ENGINEERING CUNTROULE AND WDRK FRACTICES

If initial monitoring shows that workers are exposed to
concentrations in excess of the permitted exposure
Limits then engincering controls {(such as forced air
ventilation) andsov eppropriate work practices should be
used whevra possible in an attenmpt to reduce exposure to
below permitted Limits.

STORAGE AND DISFOSAL

SYORAGE

Flaslkis should be stored in a dry, well ventilated area,
away from heat and und.yv lLock and key. Foat as a
pesticide storayge area. Do not contaminate water, food
ov feed by storing pesticides in the same areas used to
store these commoditiess Do not stere in buildings
where humens or domestic animals reside. RKReep cut of
reach of children.

I'etia(iy) Tablets and Fellets ave supplied in gas tight
resealable, aluminum flasks. Do not expose the product
inside flasks to atmosphevic moisture any longer than is
necessary. Seal tighily before returning opened flasks
t1 storage. The shelf Lite of Detia(R) is virtually
unlimited if the containers are tightly sealed.

Flaslks should not be stoved at sub—-zevro temperatures
hecause this will dincrease the possibility of an
ignition (flash) when cpensd.

NISFosSal. OF UNRLAGTED OR EFARTIALLY. BEACIED TARLETS OR
FELLETS

(Fvom spills, Loakking flasks oy other sources)
Umnreacted ov pavtialily veacted Detial(R) Fellets or
lletia(R) Tablets are acultely hazardous. Improper
disposat of these products is a viclation of federal
Laws If these products cannot be disposed of by
ordinary use oy accovding to the instvuctions that
follow, contact your state pesticide or envivreumental
control agency or the hazardoues waste vepresentative at
the nearest EFA regional office for guidance, Do not

i

contaminate water by dgigposals

Somie lLlocal and state waste disposal vregulations may vary
from the following rovommendations. igposal procedures
should be reviewsd withy appropriale authorities to
ensuwre conpliance with local regulations.

FOR SPECTFIC INSTRUCTIONS SEE "SPILL AND LEAK
FROCELURES" ON HAGE ar THIS MaNuUal.

-
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X, DESFOSAL OF FELLET OR TARLET OUST FOLLGWING & SFACE
FLUMIGATION

ae

b

Geaeral

If properly exposed, the residual dust vyemaining

after a fumigation with Netia(R) will bhe a

agrayish white; spent, nonhazarcdoeus waste and will

contain only 2 s=mall amount of unreacted aluminum

phosphide. Howewvir, residual dust fyrom incomp letely

exposed pellets or tablets (See "EXFODSURE GUIDE' on

page of this manual.) will require special care.
Confinement of pariisally sprent residual dust, as in

a closed containey; or collection and starage of

targe quantities of this dust may vesult in a8 fire

hazard. Small amounts of hydrogen phospbiide may be

given off from the umreacted aluminum ghosphide, and
confinement of the gas may result in a flashe.

Unless it can be determined with certainty that this) Afl caps
dust is spent it must be held for several days ov ,
heyond the vequired exposuwre time prior to disposal u“d“+n54
or the wet method (see belowd of deactivation must

be used. If the dust retains any of its gvreenish

color the wet method s recomwmended.

—

Iy Meithod

In open areas,; =mall amountg (up to 5 flasks) of
residual dust may be disposed of on site by burial
or by spreading ovey 1lhe land surface away from
inhabited buildings, Up to 3 flasiis of this
residual dust (4 te 7 Lbs.) may be collected in a
one gallon bucktet Yovr holding or disposal. Lavaqer
amounts of residual dust may be collected in a
porous cloth bag (buvrlep, cotton, etc.) for holding
antdZor transpartation to a suitable disposal site.
o not put more than one half case (B flasks of
tablets or 10 flasks of pellets) of residual dust in
each bags Always transport these bags in an open
vehicles, Do not pile baus. CAUTION: Do not use
this method for duast that still retains some of its
original agreenish cofor. bHNever confine; dispose of
ov store vesidual dust in clused containers such as
dumpsters, drums or plastic bags.

Spent residual duslt from Detial(lR) may be collected
and disposed of at a sanitary Landfill, approved
pesticide incinevatoy oy other appvoved sites or by
pthey procedurss approved by federal, state and
Llocal authoyities.

I'o not dispose of dusit in a toiletes

-
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c. UWet HMsihod .
Fill an appropriate sized metal cnntalner 273 full
with waters For #ac¢ch gallon of water add 174 cup of
low sudsing detergent or surfactants. Use no less
than 10 galloenz of water/detevgent solutien for each
case of spent matervial. Slowly pour the dust into
the containery as the water is stirreds Wear
appyropriate respiratory protections TI0 NOT COVER
THE CONTAINER AT ANY TIME, This must be done
outdoors or in front of an adeguate faun that
exhausts imnediately cutside.

Ilispose of the waters/dust mixture (slurry) (with or
without preliminary pouring out of excess water? in
a sanitary landfill or other suitable burial site
approved by local authorities., Where permissible,
the slurvry may be pouwred out on the gvrounds. If it
is hetd 36 hours it may be poured into a stora
SEWET .«

NISFOSAL. OF EMPTY FLASKS

ae HMethod . Onpe! Triple vinse flasks 2nd stoppers
with watevr. Then offer- for vecycling or reconditioning,
or puncture and dizpose of them in a sanitary Llandfill
or other appruved site ov by other proceduvres
approved by state and Local authorities. Diuspose of
rinsate in a =zanitevy landfill or by other approved
procedures, Small quantities can be poured out on
the ground.

be HMethod .Twgr FRemove lids and place empty flasks outdoors
oy in structure being fumigated until residue in
flasks is reacted:s Functure and dispose of them in
a sanitary Llandfill or other approved site or by
othey procedures appryoved by state and locatl
authovities.

0., SFILL AND LEAK rauc#nu ES
1. GENERAL c?h"'vj Flocks

-’
aa.".‘

A spill o-her 1han incidental to application ov novrmal
handling,] can produge high levels of gas and, therefore
attendiad personnal must wear a SCBA or its equivalent
when the concentrations of hydrogen phosphide gas is
unkno. sy If the concentvation is knowny, other
MIOSH/MSHA approved respiratorvy protection can bhe wora.
Weay dry cotton or othaeyv galoves when handling spilled
material.,

AMAGE TO FIRERBOARD CASE
Check aluminum fFlaghs, IT they are damaged handle as
tleccribed below. IT they are nndamaged veturn them to

cardbeard cartons oy ether suitable packaging which
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Faue 38

complies with DT regulations.

LEARKING FLASK FROCEDURES

If aluminum flagiks have hbesn punctured or damayed
causing a leak, the product may be inmediately used; the
containetr may be tempuravily repaired with aluminum tape
or the Detial{R) may be transferved from the damaged
flacsk to a soung metal conteiney which should be sealed
and properly labeled as atuminum phosphides Transport
the damaged containers to an area suitable for pesticide
stovrage for inspection: Fuyviher instructions and
vecommnendations may be ontained, if required, from
Research Froducts Company.

Hand le empty damaged containers as described under
YNISFOSAL. OF EMFTY FLASKS' above.

SEILL. FROCEDURES

o not flugh spillage down dyain with water. LD NOT
use water at anvitime to clean up a spill. Water in
contact with unreoacted tablets ov pellets will rapidly
accelarate the production of hydrogen phosphide yas and
could cause spontanzous ignition of the gas. If the
aspill is only a faw minutes old and is not contaminated
by other materialsy collect the spillage and place it
hack into the oviginal flask or other sound metal
container and tighten the cap. If possible, use
immediately. CAUTION! AN IGNITION MAY OCCUR WHEN THESE
CONTALNERS ARE REQFEMED,

If the spilled material is contaminated or has begun to
vigibly decomposey gather it up and pltace it into open
top, perforated gallon cans and process it immediately.

T'o not add more than aboeut one flask (2 to 3 lbs.) of
gpilled material to the bucket., If on—site

deactivation is not feasible, these open containers
should be transported in vpen vehicles to a2 suitable
area awayY Trom occupied bdildinas, Wet or dvy
deactivation may then be carried out as described in the
section immediately beluw.

DEACTIVATION ANy LISFOsasl OF UNREAGIELR. QR_FORIIALLY_EEACGIED.
TARLETS OR FELLETS
a. UWei tHeihod
Transport material by hand or in open vehicles to
open air away from asccupied structures. Fill a drum
2/3 full with water.

Add 1/4 cup of low sudsing detevgent or surfactant
in each galleon of water, Each flask of tablets or
pellets should be mixed with no less than 1 gallon
of water/detergent solutions Slowly pour the

)
Wy
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material into the water as it is stirred. Stir
oizcasionally thereaftter for at least 34 hours. UWear
appropriate vecpiratory protections D0 NOT COVER
THE CONTAINER. IF THE CONTAINER 18 COVERED THE
HYTNROGEN PHOSPHIDE REING GENERATED WILL BE CONFINEL
AND WILL DECOMPOSBE EXFLOSIVELY. The wet methed of
deactivation is thir method of choice for jquantities
in excess of S flasks (10 to 15 pounds). It is safe
to dispose o this slurry.

Nispose of the vesulting deactivated slurrys with or
without pyeliminary pouring out of excess water, at
a sanitary Langfitl or other suitable burial site
approved by Logal authorities. UWhere permissible
this slurry may be poured inte a slovm sewer or out
ento the around,

Ly _Meihod

A5 an altternative to the wet method, when
pernissible smalt anounts (wp to 5 flasks) aof
partially reacted or unvreacted matevial may be
spread ocut in an open, secure area away fyrom
occupied buildings to be deactivated by atmuspheric
moist.ore.

NOTE.! Never place pelletis, tablets,; theiv dust or
the dust/water sluryy in a confined container such
as a closed drum or plastic bagas. Any hydrogen
phosphide generated will be confined and may
decompoze pxplosjively.,

e




