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Mr. Pravin C. Ashar

Inventa Corporation

990 Highland Drive, Suite 110-M
Solana Beach, CA 92073

Dear Mr. Ashar:

Subject: QUIK-FUME TABLETS, EPA Registration No.. 59209-1
QUIK-FUME PELLETS, EPA Registration No., §9209-2
QUIK-FUME BAGS. EPA Registration No.. 59209-3
Your Submissions of May 21, 1998, August 10, 1998, and

August 18, 1998
Quik-Fume contairier labels submitted on your behalf on
September 7. 1998, by United Phosphorus Ltd. of India

As we have discussed by telephone on several occasions. the claim that these products may
be used to fumigate “rapeseed (including canola)” should not have been accepied by the Agency
because there is no tolerance that clearly applies to that use pattern. The people who reviewed
the manual that was accepted on January 15, 1997, indicated to me that they probably did not
compare that revised manual to the published tolerances for Phosphine generated from
Aluminum Phosphide. When I checked earlier this year. | could not establish that rapeseed was
covered by an appropriate tolerance.

The proposed revised applicators™ manual submitted on August 10, 1998, iacks the site
claim “rapeseed (including canola)”. These additional food uses do not seem to be covered by
specific tolerances for Phosphine generated from Aluminum Phosphide: triticale and vegetable
seeds. However, these sites appear to fall into crop groupings which are covered.

The changes listed below must be made to the final printed version of the applicators’
manual.
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10.

Delete “grain seed,” from the last bulleted item under “3. Nonfood Commodities,
including Tobacco™ under “D. COMMODITIES WHICH MAY BE FUMIGATED
WITH QUIK-FUME" (page 9). Grain seed usually is not considered to be a nonfood
commodity. although it seems virtually impossible that any Phosphine from the

fumigation of grain seed would be found in the crop resulting from the planting of that
seed.

Change “press on™ to “press-on’” in last sentence of item “9.” of “F.7.b.” (“Procedures
for Hopper Rail cars — Round Hatch”, page 15.). Make the same change to last
sentence of item “8.” of “F.7.c.” (“Procedures for Hopper Rail cars -- Slot Hatch™.
page 15.) '

Change “jams™ to “jambs™ in second sentence of item “3.” of “F.7.d.” (“Procedures
for Box Cars”, page 15.).

Change the number for the section “Tarpaulin and Bunker Fumigations” from —4.”
back to “8.".

Change the number for the section “Fumigation of Ship” from *5.” back to #9.”.

Delete the last sentence of item “2.” under “General Information™ heading of 5.
Fumigation of Ships™ (page 18). The sentence introduces some confusion regarding
which manual (yours or USDA’s) “may also be followed voluntarily”. As all users are
required to follow your manual, no statement should imply that your manual may be
followed voluntarily. However, the text which precedes the sentence in question
indicates that procedures outlined in USDA s manual “must be followed” except in the
unlikely event that a shipper or fumigator actually wants the shipment to be designated
“infested”. Without having USDA’s handbook in hand. I cannot judge to what extent
it might conflict with vour manual, but it seems clear enough that the “may also be
followed voluntarily™ sentence should be removed.

Change the number for the section “Fumigation of Barges” from “6.” to “10.”.

Change the number for the section “Fumigations in Small Sealable Enclosures™ from
7.0 7117

Change the number for the section “Treatment of Beehives, Supers And Other
Beekeeping Equipment™ from “8.” to "12.7.

Change the number for the section “Burrowing Pest Control™ from 79.” to "13.”
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We have not reviewed the container labels submitted on August 18, 1998. for the distributor
products 59209-1-2548, 59209-1-70506, and 59209-3-70506. As [ indicated in my telephone
message on August 24, 1998, we cannot stamp distributors™ labels. It is your responsibility to
make sure that distributors’ labels correspond, as required. with your labels.

The container label for 59209-1 submitted for you on September 7, 1998. by United

Phosphorus Ltd. of India is generally acceptable. Change the final printed label as indicated
below.

1. Replace the third sentence ["Do not apply . . . potholes)™] of the
“ENVIRONMENTAL HAZARDS” section with

“Do not apply directly to water, or to areas where surface water is present or
to intertidal areas below the mean high water mark.”

This change was indicated in PR Notice 93-3. as modified by PR Notice 93-8.

2. Delete the quotation marks from the “Itis a violation . . . labelling™ statement which
appears immediately under the heading “DIRECTIONS FOR USE”

The container label for 59209-2 submitted by you on August 18, 1998, 1s generally
acceptable. Make the label changes indicated below to the final printed label.

1. Replace the third sentence ["Do not apply . . . potholes)”] of the
“ENVIRONMENTAL HAZARDS" section with

“Do not apply directly to water, or to areas where surface water 1s present or
to intertidal areas below the mean high water mark.”
2. Delete the quotation marks from the “It is a violation . . . labelling™ statement which
appears immediately under the heading “DIRECTIONS FOR USE™

The 6-bag and 10-bag container labels for 59209-3 submitted for you on September 7. 1998,

by United Phosphorus Ltd. of India are generally acceptable. Change the final printed versions
of these labels as indicated below.

1. Between the current second and third sentences of "ENVIRONMENTAL
HAZARDS" . insert the following sentence:

Do not use QUIK-FUME BAGS m animal burrows.”

Note that the applicator’s manual only provides directions for applving tablets and
pellets to animal burrows.
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2. Delete the quotation marks from the It is a violation . . . labelling” statement which
appears immediately under the heading "DIRECTIONS FOR USE”

Submit one copy of the final printed container label(s) for each product and submit 3 copies

of the final printed applicator’s manuaj before releasing these products for shipmer:.

Sincerely yours.

William W. Jacobs, Ph. D.

Insecticide-Rodenticide Branch
Registration Division (7505C»

enclosures



PRECAUTIONARY STATEMENTS
HAZARDS TO HUMANS AND DOMESTIC AMIMALS
OUT OF REACH OF CHILDREN
DANGER/POISON

rmaybefatal:fswallowedDo t in eyes, on SKin or on
or smoke whil hamﬁngalumrum phos%.de furmigants. if 2 sealed
u-e nio contact with moisture, water Of acids,
phosphmegasmlbere!eased Hagarhcodornsdaected
Applicator and Worker Exposure seclion of the appiicator's manual for appropriate monnunng
procedures. Pure phosphine gas is odorless; ﬂ-neodonsdue\oaconmam Since an
may not be detected under certain circumstances, the absenoeofagarhcodordwsno(
mean that phosphine gas is absent Observe proper application, aeration, reentry and disposal
procedures specified elsawhere in the labeling to prevent overexposure.
NOTE TO PHYSICIAN
Aluminum phosphide bags react with moisture in the air, acikds and many other liquids to release
hine gas. Mild exposure by inhalation causes malaise. ringing of ears. fatigue, nausea and
chest which are relieved by removal to fresh air.

Moderate poisoning causes weakness. vomiting. epigastric pain. chest pain, diarrhea and dyspnea.
Sewreposu\mgmayocan'mafewm.n'smsewra]daf resuling in pulmonary edema and
unconsciousness and

may lead to dizziness, cyanosis,
in sufficient phospluneaﬂem&nehmhdmys,hngs,majstem ciroudatory
p::asaiatbramrmmﬂmges

quantity,
systern. Inhalation can cause hung edema
andlm.madema lngﬁﬂonana-s:hmgandbfamm

cormmon. Phosphine mayres.llm(l)pdnmm'yedm-na,m
GOT LDHanda]kaI:m reduced prothrombin, aﬂmﬁoe.&ld(‘.i)
kidney hematuria and aruria. athoiogzsdmadensbcd}upmm exposure over a
pemdofdaysoruﬂdtsma cmsepm Trvaatment\ssmuﬁmnaﬁc further information,
contact the nearest
ighly wildhife. organisms exposed to phosphine

is toxic to i o] i n
wl.l]belu.lled m:;tapplytimcﬂytowaterortoamasui'ieresn.:‘!aceu.raterisga5
to intertidal areas below the mean high water mark. Do not contaminate water by

This product
! burows

precious metals, suc.hasgdda.misdwraresusoepubleﬁomm
electric motors, smoke detectors. brass g heads, battenes battery
temperature menitoring devices, compl.ﬂzrs calaulators and other
protected or removed before

RESTRICTED USE PESTICIDE

DUE TO ACUTE INHALATION TOXICITY OF HIGHLY TOMIC PHOSPHINE GAS

For retail sale 1o and use gty by cetified applicators 10r those uses covered by the apphcalor's cerrication or persons
bained in accordance with the applicalor’s manual working onder the direct supenvision and i the piysical presance

of the certified applicator. Hmmlmmmwummmﬂmmmnwmmﬁ
applicalor’s marul which comtains complete insiructions fr sale use of s pesticide. i

tolhevlsm-ah-_

BAGS =
UIK-FUME SEP
Ahsminum Phosphade Fumnigant
A fumigan: for use against listed insects which infest listed row ngﬂcuhuml
commodities, specified processed foods and anrimal feeds. :

Active ingredient: Alurninum Phosphth
Inert mgred:ems

eplicadn amplamente

KEEP OUT OF REACH OF CHILDREN
~DANGER / PELIGRO - POISON #

PRECAICION AL USUARG: Si usted 0 e s e el oo s ue 5 st 2 I 0 i 592,@?’_‘}{

STATEMENT OF PRACTICAL TREATMENT .
SYMPTOMS of cverexposure |o phosphine are heacache, dizaness. nausea, difficull breathing, vomiting and dwrf.&
In alf cases of overexposute, get immedizte medica) atiention. Take the viclim 1o a docior of emergency tregirfnt |
facility. i the gas kom aluminum phosphide & PWHALED: Move exposed person 1o fresh air. Keep person wamm an
make sWe Person Can breathe dregly. N reathing ras stopped, give artificial respiration by mouth-to-mouth of other
means of resuscitation. Do nat give amthing by mouth 1o an unconscious person. I aluminum phosphide powder
is SWALLOWED: Drink or adminisier ong Or wo glasses of waler and induce vomiting by touching back of twoat
with finger, or il awaitable, synuip of ipacac. Do nol give anyihing by mouth # victim is uncon.Zious of 1Ot aerl B
mmmmmmmmummﬂnsnamﬂiWaam‘
clathes to aerate in 2 ventitaied area prior to lBundering, MMMMMWWNW,
¥ n EYES: Flush with plenty of water. Get medical attention immediately. ' '

SEE SIDE PANELS FOR ADDITIONAL PRECAUTIONARY SI'A'I’LMENTS
CONTENTS: 6 BAGS (34 grams each} NET WEIGHT: 204 Grams (7.2 or.)

 Manutactured for - INVENTA CORPORATION

990 Highland Drive, Suite 110-M, Solana Beach, California 42075, £°5A
E.P.A. Registration No. 59204-3, E.PA. Establishment Nu. 2 1876-1Y-1
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THIS PRODUCTISACCOMPANIEG BY AN APPHROVE. D LABEL ANDAPPLICATOR'S

MANUAL READ AND UNDERSTAND THE ENTIRE | ABELING AND MANUAL . ALL

RESTRICTED USE PESTICIDE
PARTS OF THE LABELING AND MANUAL ARE EQUALLY IMPORTANT. FOR SAFE

DUE TO ACUTE INHALATION TOXICITY OF HIGHLY TOXIC PHOSPHINE GAS
Fo1 retall sale to and use only by certified applicators for those uses covered by
the apphcaior's certification or persons trained in accordance with the appticator's

AND EFFECTIVE USE OF THIS PRODUCT CONTACT

INVENTA CORPORATION
990 Highland Drive, Suite 110-M

Solana Beach, California 92075 USA
IF YOU HAVE ANY QUESTIONS REGAROING THISLABELING OR MANUALORDO
© NOT UNDERSTAND ANY PART OF THIS LABELING O MANUIAL REFER TOTHE

manuat working under the direct supervision and in the physical presence of the
certiied applicator. Physical presence means on site or on premises. Read and follow
the label and the applicator's manual which contains complate instructions for safe

use of this pesticide. E,?'ﬂ-"“ '_APPLICATOR'S MANUAL FOR DETALED PRECAUTIONS, RECOMMENDATIONS,
- ACCE= N'\‘S AND DIRECTIONS FOR USE.
APPLICATOR'S MANUAL o COMMED 1ed
wl A pevier STATEMENT OF WARRANTY
in El * Manufacturer warrants that the product conforms to its chemical description and when

used according to label directions under normal conditions of use, itis reasonably fit
for the purposas stated. Sel!er makes no other wamanty. either expressed or |mphed

Quik-FUME

Tablets, Pellets and Bags

TABLE OF CONTENTS
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commoditias, speciied processed foods and animal feeds 2. PRECAUTIONARY STATEMENTS

Active ingredient” Aluminum Phosphide .
Inernt Ingredients ... . .
PRECAUTION AL USUARIO. & uslad no lee ingles NO use este pvoducio
hasta que la etiqueta se le haya sido explicado ampliamente.
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of two glagses of water and nduce vomiting by touching back of throat with or il available - - yw
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SECTION1
INTRODUCTION

Quwk-Fume furmigants are used (o prolect slored commodities from damage by insects and
for control of burrowing pasts T urmigation of stored products with Quik-Fume i the manner
prescribed in the labeting does not contaminate the stored commaodity Quik-Fume and other
alyminum phosphide fumigants are acted upon by atmosphenc moisture 1o produce
phosphing (FH, hydrogen phosphide} gas Quik-Fume Tablals. Pallels and Bags contam
atuminum phogphide (ALP) as therr active mgredient and will iberale phosphine via \he
following chemical reaction

AIP + 3HO ---» AKOH) + PH.

Phosphine gas is highly toxic to insects, burrowing pests, humans and other forms ot animal
life. In addition 1o @ts toXiC properties, this gas will corrode certain metals and may ignite
spontaneously in aif at concentrations above its lower iammabile limit of 1 B%. (V/V). These
hazards wili be gescribed in greater detail later in this manual. Quik-Fume Tablets & Pellets
also contains ammonium carbamate which liberales ammonia and carbon dioxide
as follows:

NH COONH,_---> 2NH_ + CO

Thesa gases ara eszentially nonflammable and act as inenting agents 10 reduce hire hazards.
The awnonia gas also serves as a waming agent.

Quik-Fume is prepared in ttwee forms, tablets, peliets and bags. Tha rounded tablets weigh
approxirnately 3 grame and release 1 gram of phosphine gas. They are about 16.5 mm in
diamater and are bulk packaged in resealable aluminum flasks containing 100 or 500 tablets
each. Tha petiets weigh approximately 0.6 gram and releasa 0.2 gram of phosphine gas.
They are aboul 9.5 mm in diameter and are packaged in resealable lasks coraining about 1660
or 2500 pellets, The bags contain 34 grams aach and release 11 grams of phosphine gas,
They are packaged in melal containers of six, ten or oné hundred bags 10 the conlainer. Othet
package sizes may be avalable, The bags are packaged in an inert environment

Upon exposwie to air, Quik-Fume Tablets, Pellets and Bags begin to readl with atmospharic
maisture 10 produce small quartities of phosphine gas. This reaclion slans stowly, graduaRy
accelorates and then tapers off again as the aluminum phosphide is spent. Ouk-Fume Tablets
and Pollats react somewhal faster than do the bags. The rates of dacomposition of the (abiets,
pollets and bags vary, depending upon the moisture and temperature conditions. For example,
when moisture and lemperature of the furmgated commodity are high, decomposition of Chuik-Fune
may be complete in leas thas 3 days. Howewver, al lower ambient temperatures and low relative
humidity levels, dacomposition of Quik-Furme may require 5 days or more. After Cecomposition,
Qustk-Fume lIsaves a gray-whita powder composed almost entirely of aluminum hydroxide and other
approved inen ingredients. If propery exposad, the spent Chuik-Fume will nomally contain only
smal amout of urnaacted alumingm phosphade and may be disposed of withowt hazard. Partially
spent residue from incompletely exposed Cuik-Fume will require special care. Precautions and
nstruchons or further deactivation and disposal will be givert later in the applicator's manual.

Chuk-Fuyme Peliets, Tablals and Bags are suppliad w1 gasthight containers and then shal hile
1s unhmited as long as the packaging remains intact Cnice opened for fumigahion, 1he Hasks
of tablets and peliets may be tightly resealed and stored tor future use The Quik Fume Bag's

- .
w wConlaingr cannot be resealed for fulure use. Storage and handing instruchons will pe given
¥, e detal fater in the applicator's manual




SAFETY RECOMMENDATION SUMMARY
Careluily read the labehng and follow instructions.
Naver lurmigate atone from insige the slorage structure

Person supetvising must be a cenified fumigator, and the personnel assisting must be
trained in the use of aluminum phosphide Never allow urinstrucled personnel to handle
aluminum phosphide

Approved respiratory protection must be available for the fumigation of struclures from
within.

Waar dry gloves of cotion or othar materiais i comact with Quik-Furme Tablets, Palliets
or the powdar Trom Bags is likely. Aerale used gloves and other contaminated clothing
in & wall vantilated area prior 10 faunderng. Wash hands thoroughly afler using Cluik-
Fume.

Open fumigant container in open air onty. Never open in a ftammable atmosphare.
Do not allow Quik-Fume to contact water or pite up.

Disposa of emply containers and spanl rasidud dus! in a manner contistent with the
Labal ingtructions.

Post waming placards on fumigated areas.

Prios to humigation, notify appropnate company employees. Provide to iocal officials (fire
depanment, rescue squad, police, eic.) on an annual basis, relevant safety information
for use in 1he évent of an emeérgency.

Phosphina tumigants are nol 1o be used for vacuum fumigations.

Exposure to phosphine must not excead the eigh hour TWA of 0.3 pom dunng
application of a ceding concentration of 0.3 ppm after application is compiated.

Furmgated areas must be aerated 10 0.3 ppm phosphine or less price 1o reantry by
unprotected workers.

Finished loods and leeds thal have besn fumigated with Quik-Fume must be aerated for
48 hours prior tg oHenng to the end use consumer

Transter ot a treated commaodity 10 another site without complele aaration is pamissible
provided 1hat the new storage site it placardad if the phosphine conceniration is above
0.3 ppm.

Keep containers of Cuk-Fume lightly closed excep! whie removing product for
application

Protect matenats contaming metals such as coppel silver gold and thedr afioys and salls
from corromve expasure 1o phosphing - -

L] - -

Tablets Pellels and Bags must nol come in contact with any processed food, Blc'.'e‘?ﬂha: T

lablets and pellels may be added directly 10 processed brewess nce, malt and caragrits
used in the manutacture ol beer 3 -

-

19 Do nol use aluminum phosphide containgrs for any purpose other than recycing or
recondiioning

26 OSHA recommends pre-exposure screening of employees to detect impasted pulmo-
nary lunction. They recommend that any employee developing thrs condiion be referred
lor medical examination

SECTION2
PRECAUTIONARY STATEMENTS

A.  HAZARDS TO HUMANS AND DOMESTIC ANIMALS

DANGER: Aluminum phoaphide powder. granules, tabiats or pellels may be fatal if swaltowed.
Do not get in eyes, on skin or on clothing. Do not eal, drink or smoka while handling aluminum
phosphide fumigants, If a sealad container is opened or if the material comes into contact with
moisiure, water or acids, axiremely toxic phosphine gas will be released. If a gardic odor is
detected, refor to APPLICATOR AND WORKER EXPOSUBE section of the applicalor's
manual for appropriate monitoring procedures. Pure phosphwne gas is odorless: the odor is
due 10 & contaminant. Since an odor may not be detected under certain circumstances, the
absence of a garkic odor does not maan that phosphine gas is absent. Observe proper
apphcation, aeration, reentry and disposal procedures speciied etsewhere in the labeling and
in this manual 10 prevent overexposure.

B. PRACTICAL TREATMENT STATEMENT

SYMPTOMS of overexposure to phosphine are headache, dizziness, nausea, dificult
breathing, vomiting and diarrhea, In all cases ol overexposure, gel immediate medical
attention. Take tha victim to a doctor of emergency treatment faciity.

It the gas from aluminum phosphide is INHALED: Move exposed parson lo fresh air. Keep
person wam and make sure person can breathe freety. I breathing has stopped, give adificial
regpiralion by mouth 10 mouth or other means of resuscitason. Do not give anything by mouth
1o an unNCoNSCIous Person.

If aluminum phosphide powder, granules, lablets or pellets are SWALLOWED: Drink or
administer one or two glasses of water and induce vomiting by touching back of throat with
finger, or il avaiable, syrup of ipecac. Do not give anything by mouth if victim is uncanscious
or not alerl.

it powdar, granules, labiets or pellets of aluminum phosphide get on SKIN: Brush material off
clothes and shoes in a well ventiated area Allow clothes 10 aerate in a ventilaled area prior
1o faundaring Wash contaminatad bare skin thoroughly wih scap and water

i EYES: Flush with plenty of water Gat medical atlention immadiately

€ NOTE TO PHYSICIAN (We recommend that this section be given to the attending
physician):

» Aluminum phosphide granules, powder lablets or pellets req4cl wih maislure in the air. acids,

and many other liads 1o release phosphine gas Mild exposure Dy inhaldtion cavses msiage,
wnging of ears, fatigua. naus,a and pressure in the chast which s releyved by remaval to
Jesh an




Moderate wusmung canses weakness. vomiting. aprgasine pain. chast pain. diarrthea and
dysprea

Severe poisoring may 0cour in a tew Nours 1o several days, resulting in pulmonary sderma and
Mmay lead 10 dizzness Cyanosis unconsciousness and death

In suficent quantity. phosphine affects the hver. kidneys, lungs, nervous system and
circulatory system. Inhalation can cause tung edema and hyperemia, small perivascular brain
hemorrhages. and bran edema. Ingestion can cause lung and brain symploms. bul damage
10 the viscera is more common, Phosphing poisoning may rasult in (1) pulmonary edema; (2)
liver etevated serum GOT. LDH ard alkaling phosphatase; reduced prothrombin, hemorthage
and jaundice; and (3) kidney hamaluria and anuria. PatholoQy is characteristic of hypoxia
Frequent eaposure over a period of days or weeks may cause poisoning. Treatment is
symptomatc. For further information, comtact the netional pofson control center.

D.  PHYSICAL AND CHEMICAL HAZARDS

Aluminum phosphida in tablets, pellets. bags and partially spent dust will release phosphine
gas if exposed 10 Moisture rom the aif or if i comes ko conact with water, acids and many
other hiquids. Piling of lablets. pellels or dust from their fragmentation may cause a
lemperature increase and confine the refease of gas 90 that ignition could occur.

Hydrogen phosphide (phosphing) air mixtures al CONCENFaLons above the lower lammable
limit may ignite spontaneously. Ignition of high concenirations of hydrogen phosphide can
produceaveryenergencreac:nm EmmmMMMmﬂmy
cause severe pemony Dyl Ceed

ve CONCaML: mmmm«ammmmmm
funigan:sasthe siwmleaseofhydrogenphosphdohanmmenalmym:nnfommm
of an explosive aimosphere.

Aiways open containers of aluminum phesphide products outdoors of indoors in the presence
ol mechanical ventilation thal vents immediately outside, as under certain conditions, they
may flash upon opaning. When opening, point the container away from tha face and body and
siowly loosen the cap. Allhough the chances for lash are very remots, never open the
container in a lammable atmospherae. These precautions will also reduce the applicator’s
axposure 1o phosphine gas

Pure phosphine gas is practically insoluble i water and oits and is stable st normal furmvgation
femperatures. However, i may reacl with ceram malals and cause cotrosion, aspecially at
tugher tampearatures and relative humidities. Metals such &8 copper, brass and other copper
alloys, and precious metals such as gold and silver are sutceptible (o comosion by phosphine
Thus, small electric motors, smoke detectors, brass sprinklar haads, batteries and battery
chasgars, lork kits, lemperature moniloring sysiems, slectncal switch gear, communication
gevices, computars, calculalors and othes elecirical equipment should be protecied o1
removed belore fumiganon

Phosphune gas wil also react with certain metallic salts and Iherefore. sensitive itéms such
as photographic fitm. some norganic pigments. efc should not be exposed

SECTION3
DIRECTIONS FOR USE

A GENERAL
115 3 viglauon of tedaral law 10 use this product In a manner inconsistent with 11s labehng.

¢ Chak-Furme Tablets, Pellels and Bags are RESTRICTED USE PESTICIDES dusto the
acuie inhalation 1oxicity ol phosphing gas. These producis are o1 relail sale 10 and use
only by cenified applicators for usas covered by the applicator's centication or parsons
trained n accordance with the manual, working under the direct supervision and in the
physical presence of the applicator. Physical presence means on sile or on the
premisés. Read and loliow the label and the manual which conlains complele
instructions for the sate use of this pesticide.

2  Owk-Fume is a highly hazardous matenal and should be used only by individuate
wrained w its proper use. Before using, read and follow the precautions and directions
contained in the Cuik-Fume label ard in the applicator's manual,

Persons working with Quik-Fume should be knowiedgeable ol the hazards of this
chamical and trained in the use of required respiratory eguipment and deteclor device,
emergency procedures and use of the fumigant.

Additional copies of the applicator's manual are avadable from'

INVENTA CORPORATION
990 Highland Drive, Suite 110-M
Solana Beach, California 92075 USA

3 Al least two persons tramed in the use of aluminum phosphide musi be present during
fumigation of a structure if entry ino the structure is required lor application of the
tumigant. Two trained persons must afso be present during reentry into fumigated or
partigily aeraied structuras. Only one Lrained person s raquired 10 be prasan! when
Quik-Fume is applied lrom outside the area to be treated.

4. Ship holds, barges, containara on ships, railroad cars and contaners shapped QY-
back by raitway may be tumigated in transit. However, trucks, vans, trailers and similar
trarspon vehicies cannot be moved over public roads and highways unik they are
aaraled and the waming placards removed

5 Do not lumigate commodities with Quik-Fume when commodity lemperalure or the
temperature to which aluminum phosphide is Bxposed s below 40°F (5°C)

8 The mta In be lumigated must firsl be nspacted 10 determine if @ can be Mmade
sufficiantly gastight. Then a plan should be developed to provide o1 safe and efficiant
apphication of the furmigant to include emergency procedures etc . where required. and
to dacide how manitoring should be conducted In prevent excessive exposures

7 Wear dry gioves ol cotion or other maternal wwe handing Quik-Fume Tablels or
Pallets Wash hands thoroughly after use

Phosphwne gas may Hash At concentrations above its Harnmable imyl Therekoe always
open Quk. Fume containars iy open ad and naver inoa Bainmabde gimospteien Theg




precaution will not only prevent harm in the unlikely everd of a Bash but wiit reduce the
apphcatlor's exposure o phosphing gas

9 fiing of rablets. pellets or bags or addihon of water to CQuik-Fume may speed up the
reaction. cause a temperature ncrease and/or confine the gas so that ignition coutd
ncour

10 As much as s possible. protect unused Quik-Fume from sxcessive exposure 1o
atmosphenc moisture during apphcation and tightly reseal the aluminum fask prior to
relurming tablets or pellets 1o storage  Quik-Fume Bag comainers, once opaned. cannot
be reseated for funture use

11 Phosphine gas may react with cenain melals and their salts 1o produce commosion.
Copper, copper alloys and precious melals such as silver and gold are susceptible to
corrosion and items conlaining these elements should be rémdaved or protected prior
to fumigation with Quik-Fume.

12. Do not allow Ouik-Fume or its residual dust 10 come i contact with processed foods or
commodity packages intended for retailers axcept that Quik-Fume Tabiets, Pellets of
Bags may be added directly 10 processed bréwers rice. malt arvd com grits Lsed in the
mamdactuce of bear,

13 Respiratory prolection approved for the concenration to which the tumigator will be
exposed must be avaiable if Quik-Fume is 10 be applied from within the structure to be
lumigated. Respiratory protection nesd nol be available for vses such as outdoor
application or addition of tablels or peflets 10 autOMAtc devices eic., if
exposure above the TLV's will not be encountarad, A NIOSHMSHA approved, full-lace
gas mask, phosphing canister combination may be used at levels up to 15 ppm. Above
this level or in situations whare the phosphing concentration is unknown a NIOSH/
MSHA approved, self-contained breathing apparatus (SCBA) of its equivalent must be
wsed.

14 Notify appropriate company employees pros 1o humigation. Provide to local officials {fire
department, rescua squad, police, #ic.) on annual basis reievan safety information for
use in the event of an emergency

B. EFFICACY

Quik-Fume has been lound effective against the following insects and their preadult siages
(eggs, larvae and pupae)’

* amond moth European gran moth © Mediterranean flour moth
T angoumois gran moth flal gram beetie * pink boliworm
* bean weewil Y ot flies * o raigin moth

bees T granary weewv red fiour beetle

cadealle greater wax moth nce weevil

cereal lgal beelle hasry fungus beetle rusty grain beetie

cgaretie beetle Hessian fiy saw-loothed grain beetle

contused fiour beetle Inchan meal moth spider beetle

dermesnd beetle khapra beetle tobacco moth e * “ -

dned frun beetle legser grain bover yellow meat worh 3

Anaes fupl tmoth maize weewl *'
6

-
-

Afthough it is possible 10 achieve total conlrol of the isted imsect pests This 15 reguently nol
realized m actual practce. Faciors contributing 1o fess than 100% control are leaks poot gas
dsinbution, unfavorable exposure conditions. elc. In addition. some (NSECIS are 1ess suscep-
histe 10 phosphine than others. If maximum control 15 to be atained, extreme care must be taken
n sealing, the hegher dosages must be used. exposure penods must be lenglhenad proper
applcation procedures lollowed and temperalure and hurmidny must be favorable

C. EXPOSURE CONDITIONS

The following condiions may be used as a gurde 0 determining the MiMimum lengsh of the
exposure period at the mdicated temperatures

Minimum Exposure Periods for Quik-Fume

Temperature to Pullets Tablets Bags

which Fumigant or

Insects are Exposed

below 40°F (5°C) Do not fumigate Do not furegate Do not tumgate
40*-53°F {5-12°C) 8 days (192 hours) 10 days {240 hours) 14 days (336 hours)
54°-59°F {12.15°C) 4 days (96 hours) 5 days (120 hours) 9 days (216 hours)
60"-68°F {16-20"C) 3 days (72 hours) 4 days (96 hours) 6 days (144 hours)
above 88°F {20°C) 2 days (48 hours) 3 days (72 hours} 4 days (96 hours)
above TT°F (25°C} — — 3 days (72 hours}

Tha length of the fumigation must be great snough to provide for adequate control of the insect
pests which inlest the commodily being traated. Additionally, the fumigation period should be
fong enough to allow for more or less complete reaction of Quik-Fume with
moistura so thet Kttle or no unreacted aluminum phosphide remains. This will mnimize
phosphine sxposure during turther storage and/or processing of the treated bulk commodity
as well as reduce hazards in the disposal of partially spenl aluminum phosphide products
remaining aftar space fumigations. The proper length of the fumigation period will vary with
exposura condilions, since in general, insects are mora difficult to control at lower tempera-
tures and the rate of phosphine gas production by Quik-Fume is less at lower temperatures
and hurnidities.

 shoutd be noted that where is littie 10 be gained by extending the exposure period il the
struciurs to be humigated has not been carefully sealed or « the distribution of gas is poor and
insacts are nol subjected 10 lethal concentrations of phosphine. Careful sealing is required
to ensure thal adequate gas levels are retained and proper application procedures must be
followed 1o provide satistactory distribution of phosphine gas. Some struciures can only be
treated when compietaly tarped: while others cannot be properly sealed by any means and
should not be hanigated. Expasure times must be lengthened to allow for panatralon of gas
Ihroughout the commodity when fumigant is not unitormly added to the mass, for example by
surface application or shallow probing. This is particularty important in the fumigation of a bulk
commodity conlained in large storages. Exposure times need not be lengthened if phosphine
15 baing re-circulated in bulk slorage

Remember, axposure periods in the table are minimum periods and may nol he
adequate to control all stored product pests under all conditions nor
will they always provide for totali reaction of Quik-Fume, particularly it
emperature and commodity moisture levels or humidity are low during the tumigation,
@ tempersture of 70°F and 11.5% grain moisture {60% relative humidity) provides
gucallent conditionsfor fumigation Allower humidities ihe listed exposure pariod must

-« he increased.




0 COMMODITIES WHICH MAY BE FUMIGATED WITH QUIK-FUME

Cuk-Fume may be used tor 1he lumigahon of the listed raw agncultural commodites, animat
feed and feed ingredients. processed loods, tobacco and centain other nonfood ilems

1 Raw Agricultural Commodities, Animal Feed and Fead ingredients

The Iisted commodities may be fumigaled with Quik-Fume. Quik-Fume Tablets, Peligts and
Bags may be added directly 10 arumal feed, fead ingredients and raw agricullural commodities
For space fumigations Quik-Fume Tatiets 8 Pellets may alsc be applied in moisture permeable
envelopes or on trays or similar devices

' aimonds * barley * coties beans ' pasnuts
* armal fead and © wheat T com * pecans

leed ingredents * filbers * cotionseed * pistachio nus
* millet * fhower seed * dates * popcom
* soybeans * grass seed * safflower goed * rice
* sunflower seeds  ° songhum " sesame sead * rye
° triticale - Brazil nuts * seed & pod vegetables  ° cocoa beans
© vegetable seeds  ° cashews * wainuts

‘ oals

2. Processad Foods

The listed processed foods may be fumigated with Quik-Fume. Linder no conditions shall any
processed food conme in contact with Quik-Fume Tablets, Pellets, Bags or residual dust except
that Chk-Fume may be added directly to processed brewer's rice, malt and com grits for use
in the manufaciure of beer.

= Processed candy and sugar

+  Cereal flours and bakery mixes

*»  Cereal foods {including cookies, Crackers, macamni. noodlas. pasta, prelrels, snack
foods and spaghetti)

«  Processed ceraals {including milled tractions and packaged cereals)

«  Cheese and cheese by-products

Chocolate and chocolate products (assorted chocolate, chocolala liquor, cocoa, cocoa

powder, dark chocolate coating and rilk chocolate)

Processed coffes

Corn grits

Cured, dried and processed meat products and dried fish

Dates and figs

Dned aggs and egg yolk solids

Dried milk, dned milk powder, nondairy creamers, and nonfat dned mik

Dried or dehydrated fruits (apples, dates, figs, peaches, pears, prunes. raisins and

sultanas)

Processed berbs. spices. seasonings and condements

. Mah

Piocessed nuts (almonds, apncot kernels, Brazil nuts, cashews. filberts, peanuts

pecans, pistachig nuts and wainuts)

Processed oals (including oatrneal)

Aice {brewers nce. gnts, enriched and polished rice and wild nce)

Soybean flowr and malied lractions

Processed lea

Yaast pnciuding pnmary yeast) v 8
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3. Nontood Commodities, including Tobacco

The listed nonfood items may be funwgated with Quik-Fume Tobacco and cerlain other of the
nonfood commodities shotdd not be comacted by 1ablets. pellels or residual dus!

* Prc d OF UNPFC d cotton. wool and other natural hibers or cloth
" Clothing

*  Siraw and hay

*  Feathers

*  Human hair, rubberized hau. vuicanized harr, and mohair

*  Leather procicts, snimal hides and furs

' Tobacco

“ Wood, ¢t trees, wood chips. and wood and bamboo products

" Paper and paper products

¥ Dried plants and flowers

" Seede (including but not limited 10 grain seed, grass seed. omamentat herbaceous plant
seeds and vegelable seed)

E. RECOMMENDED DOSAGES

Phosphine is a mobile gas and will penetrate 1o all pans of the storage structure. Therefors,
dosage mast be based upon the total volume of the space being ireated and not on the
amourt of commodity R contains. The same amount of Quik-Fume is required to treat a 30,000
bushel sito whather it is empty or fult of grain, untess the surace of the commodity is sealed
off by a tarpaiin. The following dosage ranges are recommended for bulk and space
fumigations:

Dosage Guidelines For Fumigation With Quik-Fume

Product per 1000 cu_ ft.° per 1000 bu."
Bags 2 -13 2 -16
Pallsts 100 - 725 120 - 900
Tablets 20 - 145 25 - 180

“Dosage range kor dates, nuts and dried frusts is 20 - 40 lablets, 100 - 200 peilets, 2 - 4 bags/
1000 cu. #t; 25 - 50 tablets, 125 - 250 pellets, 2-6 bags/1000 bu

Thase dosages are Nt to be exceeded. [l is important Lo be aware thal 4 shorened exposure
period cannot be fully compensaled for with an increased dosage ol phosphine. The wide
range of dosages listed above is required to handle the vanetly of fumigation situations
encountered in practice. Somewhat higher dosages afe usually recommended under cooler,
dner conditions or whera exposure periods are relatively short. However, the major factof in
selaction of dosage is the ability ofthe structure 1o hold phosphine gas dunng the furnigation.
A good illustration of this point 1$ a comparison of the low dosages required to treal modern,
weli-sealed warehouses with the higher dosage used for poory constructed buildings thal
cannot be sealed adequately In cerlan other fumigations, proper distribution of lethat
concentrations of gas becomes a very imporiant tacior in dose selecton An example where
frus may occur is i the trealment of grain stored in flat storage Poor gas distribution
Jraquently results when the fumigant cannol be uniformly added o the gtain and A must be

> reated by surface applicaton
-
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Although 15 permussitle 10 Lhonse from the full range of dosages histed above, the tollowwnyg

dosages are

recommended a1 the vanous types of fumgations

Recommended Quik-Fume Dosages for Various Types of Fumigations

Type ot Fumigation Bags Palists Tablets
1 Space
Mills, warehouses elc.  2-6/1000 cu kt 100-300/1000 cu fi. 20-60/1000 cu.ft
Bagged commodities  3-6/1000 cutt 150-300/1000 cu.fi. 30-60/1000 cu. it
Processed fruits & nuts 2-4/1000 cuft 100-2006/1000 cu.ft. 20-40/1000 cu ft
Siored Tobacco 2-4M1000 cut 106-206/1000 cu fi. 20-40/1000 cu .k
2 Butk Stored Commoditres
Vertical storage I-6/1000 cuh. 150-300/1000 cutt. 30-60/11000 cu.ft.
4-771000 bu 200-375/1000 bu 40-75%1000 bu.
Tanks 4711000 cuh 150-350/1000 cu.ht  30-70/1000 cu.ft,
5-8/1000 bu. 200-450/11000 bu.  40-80/1000 bu.
Flat storages 5-131000 cu.h 250-725/1000 cu.ft. 50-145/1000 cu.ft.
6-16/1000 bu. 300-900/1000 bu.  50-180/1000 by,
Farm bins 6-13/1000 cufl.  350-725/1000 cul. 70-145/1000 cu.ft.
8-16/1000 bu. 450-900/1000 bu.  90-180/1000 by,
Bunker & tarped 3-6/1000 cult 150-400/1000 cu.fi. 30-801000 cu.ft.
ground storages 4-81000 bu., 200-500/1000 bu. 4030071000 bu.
Railcars 36/1000 cuft.  150-325M000 cu.ft. 30-85/1000 cu.m,
4711000 bu. 200-400/1000 bu.  40-8011000 bu.
Barges 3-771000 cufl.  150-406/1000 cuft. 30-BOM000 cu.h.
4-9/1000 Hu. 200-500/1000 bu.  40-100/1000 bu.
Ship holds 361000 cu.ft 150-330/1000 cufi. 30-661000 cu.ft.
4-7/1000 bu. 200-375/1000 bu.  40-75/1000 bu.

Higher dosages are recomwmended in structures thal are toose construclion and in the
furmigation of bulk stored cominadities in which diffusion will be siowed and result in poor
distnpution of phosphine gas

£,

APPLICATION PROCEDURES

1 General Siatermnen

Regardiess of the type of storage 10 be treated, there are several important factors common
o all application procedures. A number of these points have been covared in other sactions
of the apphcator's manual but are listed again in the foliowing for complateness

a

A plan should be devised tor application. aecation and duposal of the fumigant P— . v

to keep at a minimum any exposura 1o phosphine. See the raquiraments » the . - - -

APPLICATOR AND WCRKER EXPOSURE section of the applicator's manual. ooy :
[ -

Quik-Fume Tabtets Pellels or Bags shoutd be applied 1o provide affective gas . e wuy

concamtrations lhroughowut the storaga. When Quik-Fume is not applied uriformly

lo a bulk commodity {surface apphication in a Ral storage or ship hoid lor

example) exposure imes should ba lengthenead 1o allow for panetraton 91 gas e evn vem

throughout Ihe storage * 6 = . -
L] L ] - w - L]

The s10rayge siruchure should be senled to maintan a suiable gas concq»ﬁiuuq v e : -

aver the ume penad fsxquoed lor control of ingect pests . . .

10

of Ideally_exposure penods should be long encugh 1o provide tur adequat: conlrol
af insect pasts and atso more ot less completely reart the furmigani

e Piling of tablats, pellets or bags whether applied 1o a butk commodity o for
space fumigation may prevent complete breakdown ot the product by smiting its
access lo moist an This can result in decreased efficacy as a result of poor gas
release and may leave an active residue for disposal which comains consder-
able amounts of unreacted aluminum phosphide Filing ol product may aiso
rasufl in inCreased hazard of fire paricularty of comacted by water

! Contact with water should be caretully avoided when apphyng Quik-Fume for
treatmen! of bulk commaodilies or space.

g. Alyminum phosphude fumigants should not be applied 1o confined spaces where
Ihe concentration of phosphine may buitd up 10 exceed its lower lammable hmit.

h Qoeerve the precautionany and sakety staternents mentioned mthe applicalors manual

NOTE: The following insiruclions are wtended to provide general guidelines for typical
furnigations. These instructions are not intended to cover every type of situation nor are they
meant to be restrictive. Other procedures may be used if they are sale, eflective and
consistent with the properties of aluminum phosphide products.

2. Fumigations of Farm Bins

Leakage is Iha gingle most important cause of failure in the freatment of farm storages. Since
these storages are often small, they usually have a higher leakage area in propastion to their
capacily. Most woodert storage structures are 80 porous 1hat they cannol be successfully
fumigatad unless they are complelely tarped. Do not fumigate storages which will be entered
by hurnans or animals proc 1o aeration. Do not fumigate areas which house sensilive
equipmen contaning copper or othar metals likely to be corroded by phosphine gas. (See
Physical and Chemical Hazards section in this manual )

All vents and seration ducts must be tghtly sealed using 4 m polyethylene sheeting of ds
aquivalent. The plastic mus! be sealed directly to the metal with tape or other adhesive. it is nol
sufficient to “ainch up” the plastic as with a belt. The surface of the gran may be coverad with
praslic sheeting after Ouik-Fume has been applied. Tarping of the grain surface will greafty reduce
leakage. Other saaling lachniques are recommendad., i.e. dosure of all large cracks with caulking,
foam: insulation or other sealant. Saaling thesa cracks will greatly reduce 1he required dosage,
Two mil or thicker plastic can be used for tarping the grain surface; however, the plastic used on
the outsice of the bin should be atleast 4 mils, When an entire structure is tarped, the plastic must
ba at least 6 mits thick to prevent excessive teanng durng the fumigation

Frotung tablgts of pellels mio the gran mass 18 a recoimmanded method of application Probe
insertions should be scattered evenly over the surface. A rigid pipe. about 5 to 7 feet long and
1/, weh diameter can be used. In this event, use about 20-50 tablets of 100-250 pefets per
probe. The fumigan i$ gradually released inio the probe as # 15 withdrawn from the grain.
Releas:ng all the fumigant inte the probe al once may relard the production of hydrogen
phosphide and might cause an ignition of gas trapped in 1he clump of tablels or petets. The
uriform spraading of a large portion of the furmigant in Aoor tevel aeration ducts in combination
with larping 1ha grain surface 15 a preferred method of treatment Be sure the inside of the
o JAerahon duct is dry belore adding the fumigant This method should rol be used 1 (s hiely or
»  wuspecied thal the grain immediaiely surrounding the aeration duct is ‘caked” o otherwise in
. Surh a condilion as 10 funder phosphine penetration inta Ihe grain mass Addimon of Quik Fume

. 1.) walBL N an aeranan duct can cAuse a fire Saal the aealon lan an das nhied] above
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Post fumigation warning signs on entrances to the bin and near the adder.

H monilenng equpMant 15 nol avalable, an approved canisier jespiralol must be worm for
indoar apphcalion i an approved respiralor is nol available. apphcation must be done from
outssde ol the site 1o be furmigaled  Atso rafer 16 all other precadtions given in this manual

Following asration of the bin, the surface of the grain may be sprayed with an approved
protectant to discourage reinfastation.

3. Fumigation of Fiat Storages

a.  Establish a plan for application of fumigant to the structure  Treatment of these
types of storages may requira considerable effort; therefore, sufficient manpower
should be available 1o complete the work rapidly enough 10 prevent excessive
axposure to phasphing gas. Vent flasks outside the storage, conduct turmigations
dunng the ocooler periods of the day, and employ ofher work practices to minkmize
exposures. H is advisable to wear respiratory protection during application of
fumigant 10 flat storages. Refer 10 tha sections on APPLICATOR AND WORKER
EXPOSURE AND RESPIRATORY PROTECTION in the applicators manual,

b Seal any vents, cracks and other sources of leaks

c Apply tablets or pellets by surface application, shallow probing, deep probing or
uniform addition as the bin is filled. Bags are usually suface applied unlass
equipped for shaliow probing.

Storages requinng mora than 24 hours 1o Mt should not be treated by addition of
fumigant (o the commodity siraam as large quaniities of phosphina may escape
before the bin is completely sealed. Probes should be inserted vertically at
intervalg along the length and width of the flal storage. Tablals or peiiets may be
dropped into the probe at intarvals as i is withdrawn

Surface application may be used if the bin can be made sufficiently gastight to
contain the fomigant long encugh for it to penetrate the commodity. n this
instance, it is advisable 1o place about 25 par cent or more of the dosage in the
floor level aeration gucts. Check the ducts prior to addition of Quik-Fume to make
sura that they contain no walar. For bing that are dificull 10 adequatsely seal, il |
may be desirable 10 uniformiy spread a largar percentage of the dosage in the
aaration ducts. Refer 10 instructions given in the farm bin section above.

d Tarping the surface of the commodity s often achisable, particularly it the
overhead section of the slorage cannot be well sealed.

. Seal the bin deck nperings afler the lumigatinn has been completes

a Bins requwing mote than 24 hours 10 bl should not be turigated by conlnuous
addiion wilo 1ha commodity siream. These bins must be lwmgaled by probing,
surface application. re-circulation or a combination of these methods. Exposure
pernods should be lengthened to aiow for ditfusion of gas to all parts of the bms
# Chk-Furme has not been applied uniormly thioughow! the commodity mass.
Shakow probing and surface applicalion should only be used as alast resor and
only i bins that can be sealed virtually gas tight. Long exposure periods are
required 10 assure complete penetration of the gas

e Place wamung placards on the discharge gate and on all entrances.
5. Recirculation of Phosphine in Bulk Storage

it is perissible and sometimes desirable lo recirculale phosphine gas in certain buk
siorages This method may be used in ship’s holds, various types of flat storage and vertical
810rage bins,

Recirculation usually involves the application of fumigant 1o the surface of the commodity. The
phosphing gas is then coninuousty or internitlently drawn out of the over space and blown
Mg the bottom of the storage using spacially designed low volume fans and duct work. This
mathod (aciitates the quick and uniform penelration of phosphine throughout the commaodity.
In some instances & reduced dosage may be used.

6. Fumigetion ol Mitls, Food Processing Plants and Warehouses
a.  Using the label, calcutate the length of the lumigalion and dosage of tabiate,
petiets or bags to be applied based upon volume of the building, air and/or
commodily temperature and the general lightness of the struciure.

B, Carafully seat and placard the space to be turnigaled

c Piace lrays or sheels of paper of {oil on ihe Roor throughout the struciure to hold
Quik-Fume Pellets or Tablets. Bags can be placed directly on the fioor.

d.  Spread Quik-Fume on the sheels at a densiy no grealar than 30 tablets or 150
pellets per sq.ft. This corresponds to appx. ¥.th's flask of tablels or ¥.th's flask
of 2500 pellats or shghtly more than one flask ol 1660 petlats per 3'X4" area.

e.  Chack 1o see that Quik-Fume has not piled up and that it is spread evenly
to minimize contacl between the individual fablels. petlets. and bags.

e Lock all entrances 10 the storage and post turmiganon waming piacards. 1 Doors leading to the fumigated space should be ciosed. sealed. locked, and
bl v : placarded with warning signs
4. Fumigation of Vertical Storage {Concrete Upright Bins And Other Silos In Which -vo ve -

Commaodities Can Be Rapidly Transterred) TLLLotr 9 The fumigahion period usually lasts from 3 to 7 days. depending upon the
- e wewe temperature and humidily. Upon comptelion of the exposure penod, windows.
a Close all operwngs and seat all cracks to make {he structure as amtight as doors, vents, etc should be opened and the tumigaled structure allowed 1o
possible Prios ta the turmgation seal the vents near the bin top which connects aerale for at leas! lwo hours belore entering Femole monitoring is recom.
to adjacant tens mended prior 19 anlenng When required gas concentralion readings may he
. “. . Ll LTI N w laken using low jevel detector tubes o similac devices 1o ensure safely of
1] lavlets or pehuts may be applad CONIMGOURLY by hand Or by an awliomale LT : : : personnel whw reantes the Trealad araa felar 1o the APPLICATOR AND

dispenser on the haadhousaigallery belr of the B npeming as the commiidity = %« ~ - - - WORKER F XPOSURE sectonn the apphicatm s manaal

loaded into tha thn L -~ s .
L - - - -
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h Collect the spent bags and Quik-Fume dust, and ispose of them, with or
wiihoul further deactivalion Follow Ihe recommendalions given under
DISPOSAL INSTRUCTIONS 1n this manual

1 Remawe fumigalion warning ptacards from the aerated structure

7. Fumigation of Rail Cars, Containers, Trucks, Vans and Other Transport
Vehicles

a. General Information

Rall cars, containers, trucks, vans and othér Iranspon vehicies loaded with bulk raw
agricultural commodities or other commodities approved (or direct addition are \reated in
wasentially ihe same way as any olhes fial storage lacility. The dose may be scattered over
Ihe surface ater loading has baen complated or may be probed beiow the surtace. Bags
are usually applied in vehicles on the boards or discs described below.

Carefully seal any venis, cracks. or olher leaks. Remamber, raif carg and containers
shipped piggyback By rail may be fumigated in transit. but it i not legat to move trucks,
Iraitars, vans aic. over public roads or highways untit they are aerated. Ses PLACARDING
OF FUMIGATED AREAS in the applicator's manual.

The shipper must provide advanca nolification 10 the consignes that treated commodilies
will be shipped. Proper handling of the rail cars at their destination Is the responsibility of
the consignee. The consignee must be familiar with the physical, chemical and toxicolog-
ical properties of hydrogen phosphide (phosphing), worker exposura limits and sympl oms
and first aid treatment for hydrogen phosphide poisoning and must be knowlsdgeable in
making gas concentration measurements. Unless prior arrangemanis have been made to
retum the rail cars comaining tha spent fumigant back to the shipper, consigneas must
also know proper proceduras for deactivation and disposal of spent fumigant. Unaerated
rait cars being ratumed in this manner musi bear fumigation warning placards and be
carefully sealad. 11 18 the consignee's respomiibility to aerate the car unless prior
arrangements have been made to retumn the unaerated car directly to the shipper,
Consignees must also ensure that industrial hygiena axposure Hmits are not axceeded
and that the storage lor the trealed commeoedity is piacarded if the airspace in and/or around
the commaodity containg more than 0.3 ppm hydrogen phosphide.

Quik-Furre Bags are suited 10 umigation of packaged commodites or bulk procassed foods. They
shall not ba placed in or attachad directly to commodity paciages cortaining processad lood It
placement of bags on the floor of a boxcar is nol convenient, or if the vehicle is baing furrigated in
transd, they may be attached 10 a wall or other support. They may alsc be appled by taping the bags
on cardboand with spacing between bags. Tape across tha bag encis only. Specially dasigned discs
or boards are also avallable lor thes purpose

i these boards or discs are used. taping the bags is not necessary.

instruchions that ltollow suggest specibc procedures for treatment of rail cars and
containers when diract addition to the commodity is not used

b. Procedures for Hopper Raii cars — Round Hatch

1 Close and secure all hatch covers axcept those bewny utihized for the furmgation « =
* w w

L I
? Seal alt ofher operings Pay particular attenhon to vents. . -
.- b =

L

- =
L L]
LR
- - -
- - W

o ey
- -
LX ] -
- LR
- -

Clean the flange ip of hatch {or halches) being uttized If the commodity
extends into the throat of the hatch, force it away to the extent possible

Open cans. and msert bags nto the pockets or tape the bags on the disc
Bags mus! nol be folded

Place the loaded disc nlo posthon, bag side up
Secure the disc wio place with tape
Cover the hatch opening with “poly” sheeting before closing the cover

Lower the cover into place and secure. Insart a "DANGER” placard nto &
clear plastic bag. and gilue or otharwisa affix it 10 the hatch cover.

Ingent "DANGER" placards into clear plastic bags, and secure wilth glue, or
otherwise aMix near the ladder on each side of the car Pre-glued. press on
anveiopes are available for this purpose

Procedures for Hopper Rail Cars - Slot Hatch

1

Foid the edges of & board to form a tray. The board is designad to "hang” in
tha haich opening.

QOpen containars, and insert bags o pockets of the board. Bags must not be foldec.
Place the loaded board into position. bag side up.

Sacure into place with tape.

Cover the entira hatch opening with "poly* sheeting

Lowar the hatch covars.

Ingart a “DANGER" placard into a clear plastic bag. and glue or otherwise
affix it securely lo tha hatch cover.

Insent "“DANGER" placards into a clear plastic bags and secure with glue, or
otherwise atfix them near the ladder on each side of the car. Pre-glued,
press on anvelopes are available for this purpose

Procedures for Box Cars

1.

Close and secure one of the doors. Seal ail openings and oims, It needed.
caulk joints. and drape entire doorway with "poly” film, securing the edges
1o the inner wall, floor and ceilmg with tape o1 suitable adhesive.

Inspact ke root. floor and walis for hales andror cracks Seal alt opemngs
with aither tape or caulking compound

If ngaded. drape remaining doorway with potyethylene hiim before door 1s
closed. Secure edges lo door jams and flpor Close door and secure I
doorway is draped with “poly”, it may not be necessary 1o seal the door trom
the oulside If doorway is nol draped seat all cracks, opemings and leaky
joants with masking tape and/or caulking ~ompound from the outside
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L& Gk 15 ensure that 1w polyetiyiene sheeting ts nol aliowed to cover the Quik-Fume
contirung the gas. thus preventing confact with moist air

[Distntution 6! phasphine gas is generally not a problem in the treatment ol bagged

equivalent myst be used above 15 ppin 01 al unknow Concantralions A person
qualified in the use of this equipment must accompany the vessel wilh thg cargo
under lumgation Emergency procedures. cargo venitation, paoodi moniornng
and inspactions and first ald measures must be discussed with and understood

commodiies and packaged processed foods However. fumigaton of larger bunker by the master of the vessel or tus representative

starages containg hutk commndity witi require proper application procedures 10 oblain
adequale resulls 3

See appropriale precautions if lhe lumigation is conducted indcors as opposed o
outdoors Indoor furmgation precautions are handled at any olhes situation where the

Seal ail openings 10 the cargo hold or 1ank. and lock or otherwise secwie all
openings. manways, aic. which might be usaed 10 enler the hoid The over
space pressure relie! system of each tank aboard lankers must be sealed
by closing the appropriate valves and sealing the opemings mio the over-

apphication s made from outside the area being lumigated. Workers may occupy space with gastight materials
atjacent indoor areas. bul they must be protecied from overexposure to hydrogen
phosphide by adequate sealing. phosphine monitoning, ventiation or as a last reson, 4 Piacard all entrances to the traated spaces with fumigation waming signs

respifatory aquipment

Do not walk on stacks dunng the fumigation,

5. {F the furmigaton is not completed and the vessel aeraled betore the manned vessel
leaves port, the person in charge of the vessel shall ensure thal al least two wts of
personal protection equipment and one gas or vapor detection device, and a person

Place "Danger’ placards at conspicuous locations on \he 1arped siack or bunker only. qualified in their operation be on board the vessel dunng the voyage.

{f concentrations in excess ot 0.3 ppm are observed in adjacent indoor areas. the areas 6 During the fumigation or until the manned vessel leaves port or the cargo is

must be evacualed of unprolecied workers and posted with “Dangar” signs uniil this
adjacen! area is aerated to 0.3 ppm or below.

5. Fumigation of Ships

a. General information

1

b. Pre-voyage Fumigation Procedures

1

aerated, the persan in charge of tha fumigation shall ensure that a gualified
person using gas or vapor delaction equipmant tasts spaces adjacent to
areas conlaining fumigated cargo and all regularly occupied spaces for
fumigamt leakage. If leakage of the fumigant is detected. the person in
charga of the fumigation ghall take action to correcl the leakage or shatl
inform the master of the vessel or his represeniative of the leakage so that
corrective action can be taken.

IMPORTANT — shipboard, in-transit ship holds fumigation is also govemed

by U.S. Coast Guard Regulation 46 CFR 147A. Refer to this regulation prior 7 Reviaw with the master or his representative. the precautions and proce-
to fumigalion. dures for the voyage

The Fumigation Handbook of the U.5. Department of Agncutiure, Federal c. Application Procedures for Bulk Dry Csargo Vessais and Tankers
Grain Inspaction Sarvice (FGIS) contains additional procadures which must
ba followed it Infesied bulk grain is 10 be fumigaled Lo avoid the designalion 1 Apply lablets. pelists or bags by scatiesing unitormly over the commodity

surface. Produci may be shaliow or deep probed inlo the commaodity mass.
Recirculation systems may be used lo aid the peneiration of phosphine
throughou! the commaodily

“infested” by the FGIS, or to oblain a USDA phylosanitary inspection
certificanon This Fumigation Handbook may aiso be loflowad voluntarily.

2. Immediatefy after the application of the fumigant, close and secure all hatch
Pnor 1o lumigating a vessel for in-transit cargo fumigation, the master of the covers. 1ank lops. butterworth valves, manways, elc
vessel or his representative and the lumigator must determing whether the vessel
1S suitably dasigned and conhgured to allow for sale occupancy by the ship's crew d In Transit Fumigation of Containats Aboard Ships

throughout the duration of the furmigation. If it is determined that the design and

configuration of the vessel does not alfow safe occupancy by the ship’s crew In transi fumigation of containers on ships is also governed by the U 5 Department of

troughout the duration of the humigation_ then the vessel will not be fumigated  » « o o Transponalion Reguiation 49 CFR 176 76
unless all crew members are removed from the vessel. The crew members wili e ve -
not be afiowed 1o reoccupy the vessel until the vessel has been propearly aerated M e Apphcation procedures for tumigatton of raw commodihes or processed focds in
and a deterrninaton has been made by the master of the vessa? and the furmigator - - vwa conlainers and other transpor vetncles are described in the DIAECTIONS FOR USE
ihat the vessel is sate for reaccupancy sechon ol the applicalor's manual
The person responsible for 1he fumigation must notity the masler of the vessel e. Precautions and Procedures During VYoyage
o1 tus representative of the requirements refating 1o persunal protection eguig, © * wee =oe .
ment and detection equpmen) Personal protechon equipment means asNigShe - - - 1 Using appropnate gas detechon equiprment monnar sgaces JMacen g
MSHA approved rasprratur or gas mask lited with an approved camfar | . - - - - areas conlanung lumiaated cargo and atl reguiarly ncoumed areas foe
ohnsptuna The camalan = approved for use up ta 15 ppm An SCg.ﬁ O 1Sy * - - v :- .. ¥
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turtugant leakage |l leakage s dulected the ared should be avacuatel ol
all personnet. ventilaled and achon taken to correct the leakage hetnre
allowing the area 10 be reaccupred

2 Do nol enter fumigated areas except under emergency conditions i
necessary 1o entar the lumigated area appropnale personal protecton
equipment must be used Never enter furugaled areas alone. At least one
ather person, weanng personal protection equipment, shauld be available to
assist in case ol an emergency

1 Precautions and Procedures During Discharge

1 If necessary 10 enter holds prior 1o discharge. test spaces directly above
grain surface tor fumigant concentralion. using aAppropriate gas detection
and personal safety equipmeni. Do not allow entry lo fumigaled areas
without personal safety equipmem, unless turnigation concentrations are al
safe levels, as indicated by a suitable detector

2 It is the respansibilily of the consignae 10 see 1hal the spent fumigant. is
disposad ol proparly and that industrial hygiena axpasure limits are not
exceeded during unioading of the ship or during subsaquent transfer and
storage of tha irealed commaodity. Salety, aeration and disposal require-
maents in the United Slates are given herein as a guige. Consult regulations
in the receiving country for tocal requirements.

9. Personal Protectiva Equipment and Monitoring

1. Fully loaded holds on dry bulk camiers are considerad an outdoor fumigation, and

2 NICSH/MSHA approvad respiratory protection must be available at the sile
in case it is neaded dyring application 1o tanker holds and in partially filled
holds if the hold must be entered for tumigant application. This respiratory
protection must consist of a full face gas mask - phosphine Canister
combination or selt-canlained breathing apparatus (SCBA) or its equivalent.
it an SCBA or its equivaient is not avarlable at the application site, it must
be availabla locally, for example. at a tire station or rescue squad.

3 It hydrogen phosphide is detecled leaking into crew’s quariers, housing or
work areas, a minimum of two quatfied persons on ship should waar the gas
mask and canisler described above while aerating the area and locating and
sealing the leak

L] Anlet o the tollowing sechons 4 1hrough 11 for eddilions! required and
tacommeandad practices

6. Fumigation of Barges
Rarge lumigations are atso regulated by U S Coast Guard reguiaton 46 CFR 147A as modhed by
U S Coast Guard Spenat Pemmnit 2-75 This perrmt mmurst be obtained piior to the fumgation and 13
avaidable from. (1S Coast Guard, Hazamous Branch, MTH-1, Washington, DO 20593-0001

-
Leaks are a common cause of tadures in the treatment of comemodities aboaf{ h@;e‘}

Carefully nspect all hatch covers pnod 10 applicahon of Gk -Fume and seat il neaassary
Nohty consegmnes 1| the barge 1s 10 he tumgated in franss oo

20
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e cunsignee has e samc responsiilies Concgrong aealo mostenny knowledge ahd
disposal as does the raill car renever

7. Fumigations in Small Sealsble Enciosures.

Exceftent rasulls may be atlained inthe reatment of small enclosures since t is often possible
to control the fumigation and also to make the enclosure virtually gastight. Take care not 10
overdose, during these fumigations A single pellet wil {reat a space of 1.4 1o 10 cubic feet
From 6.9 to 50 cubic feet may ba fumigated with a single Quik-Furme Tablet A smgle bag will
treat 77 to 500 cubic leet

8. Treatmeni of Bechives, Supers And Other Beekeeping Equipment.

Cuik-Fume Tabiels, Pellgts. and Bags may be used for the control of the greater wax math
n stored beehives, supers and other beakeeping equipment and lor the destruction of bees,
Aficanized bees, and diseased beas including those infested with tracheal mites and
{oulbrocd. The recommended dosage for this use is 30-45 1ablets, 150-225 pellels or 3 or 4
bags per 1000 cu.fi. Fumigations may be performed in chambers at atmospharic pressure,
under tarpauling, etc. by using bags or placing tablets or pallets on trays or in moisture
parmasbls ervwelopes. Do not add more than 2 labiets or 10 patiels 1o lraya oF in moisture
parmaable envelopes. Do not add more than 2 tablets of 10 pellats to each envelopa. Honey
trom reated hives or supers may only be used for bee iood

9. Burrowing Pest Control

a. List of Burrowing Pests.

Onsik-Fumae Tatrets and Pellels may be used out of doors ondy for the control of the following
burrowing rodents. and moles: woodchucks and yellow-belly marmots (rockchucks). prairie
dogs (except Utah praina dogs). Norway and roof ratls. mice. ground squirrels, moles, voles,
gophers and chipmunks,

b. Directions for Use

Aodfrom 1 1o 4 lablets or § 1o 20 pellets 10 each burrow opering. Then seal tightly by shoveling
soil over the entrance. Place the tablets o pefiats far enough down the burrow that the soil used
to plug the burmow doasn't cover he tabkes or pellets. siowing down their aclion. Whaere
possible, subsurface tunnels or runways showld be treated every 5 10 10 feel with a dose of
2 16 4 tablets or 1010 20 pellats Use lower rales in smaller burrows. in ight soils, under moist
s0if conditions and higher rates in iarger burrows. in porous soils when soil massture is low.
In exirematy dry of pOfous soil, it rs sometimes not possible 10 obtain sabsfactony results. This
is particularly true in ingtances where the burrow syslems are extensive such as moles or
gophars. |1 is always better not o lumigale during exiended penods of dry weather
Addition of several cuns of waler 10 the burrow pnior to dosmg with Quik-Fume may improve
afICAQY i1 BOME POTOUNS snily Tredl recpened burrows and irgeh rinways & sscond lirte 1 (0
3 days after the imtial treatment uik-Fume may be usad oul ot doors only tor control of
burrowing pasts. Do nol use within 15 teet (5 meterst of inhabited structures Do nol apply lo
burrows which may open under or 1o pccupied buildings Fos use an all agrculturat and
nancropland areas

¢, Environmeriat Hazards

- This product is very highiy toxic 1o witdiite Non-target orgamsms exposed to prinsphine

- '_:;as ) burrows will e kifled i oot apply dicectly 10 wabse v wetlaids (swampes bogs

-
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marshes andg patholes) Do ant conlaminate water by cfeanmg of equipment or disposal
ol wastes

d Endangered Species Restrictions

The use ol any peshicide i 32 mannes thal may kill or otherwise harm an endangerad o
Ihreatened species or agversely modity |heir babitat 1s a wolation of federal law, The use of
thes product 15 controlled to prevent death or harm 10 endangeared or threalened species thal
occur in the lollowing counties or elsewhere i therr range

STATE (REGIONAL U S FISH AND WILDLIFE OFFICE}

* SPECIES-COUNTY
ARIZONA {Albuquerque, NM)

' Black-{oted Femel - Statewide
CALIFORNIA {Poriland, OR)

* San Joagqun Kit Fox-Fresno, Kem. Kings. Marced, Morntersy, San Benito. San Luis

Obispo. Sarma Barbara, Tulare, Veniwa

" Blunl-nosed Leopard Lizard-Fresno, Kem, Kings, Madera, Merced, Tulare
COLORADO (Denver, COY

* Black-footed Ferret - Statewide
FLORIDA (Attanla. GA}

* Eastemn Indigo Snake - Slalewide
GEQRGIA (Atlania, GA}

* Eastern Indigo Snake - Stalewide
KANSAS {Denver, CO)

° Black-footed Ferral - Statewida
MONTANA (Denver, CO)

* Black-footed Farret - Statewide
NEBRASKA (Denver, CO)

" Biack-footed Ferrat - Statewide
NEW MEXICO {Albuquerque, NM)

* Black-footed Ferrel - Statewide
NORTH DAKOTA (Denver, CQO)

" Black-footed Ferret - Statewide
OKLAHOMA {Albuquergue, NM)

* Black-tooted Ferre! - Statewide
SOUTH DAXOTA (Denver, CO}

* Black-iooted Ferret - Statewide
TEXAS (Albuquerque, NM}

* Black-1ooted Ferret - Stalewide
UTAH (Denver, CO)

* Desen Tortoise-Washington

" Btack-lootled Ferret - Statewide
WYOMING (Denver. COY

* Biack-fooled Ferrat - Slalewide

Use of this produc! in the above areas 1s protubited withowt first contacting and oblairng
permission from he endangered spectes specialis! nihe ragional offices of the LS. Fish and
wWildlfe Serwice (FWS) neares! you

e Speciai Local Restrictions

1 North Carolina - Quik-Fume 1ablets and Peliets may only be used for so'm.'d 9!' .
rals and mice 1n the state of Norh Carolna Lise against othar pess M nwiv
- -

preerevutiged .- v w

2¢

LK 4

2 Okiahoma A special permit lor black lauled prnae dog contiol by posoming s
requred 10 Oklahpma Contact the Oklabeuna State Dapartmant ol Whidife
Conservation 1o oblain this permit

3 Wisconsin - A stale penmil s reéquired tor use of pesticides to control small
mammals. except rats and mece Conlact your local Depanment ol Natural
Resources for information

4 Indiana - Use of Quik-Fume Tablels and Petlets for mole conteal is nol tegal in
Ihe State of Indiana

5. Missouri - A state permit 1s required for use of pesticides 1n Missoun 1o controt
small mammals, except rats and mice Conlagt the Missoun Department of
Conservation for informalion.

6. Kanaas - A special permit for black-tailed praine dog control by poisoning is
required in i ansas. Contact the Kansas Depl of Wildlife and Parks forinlormation

7.  Catiformnla . Use of Quik-Fume Tablets and Pellets 1or chipmunk control is not
legal in the State of Calitomia,

SECTIONA

AERATION OF FUMIGATED COMMODITIES

A.  Foode ahd Fesds

Tolarances for phosphing resdues have besn asiablished at 0.1 ppm lor aimal feeds and
0.01 ppm for tinlshed foods. To assure compliance with (hess tolerances, i 18 Necessary to
aarata these commoditias for 48 hours prior to offering 1o the end use consumer

8. Tobacco

Tobacco must be aerated for al least three-days {72 hours) when fumigated in
hogsheads and for at lgast lwo days (48 hours) whan fumigaled in other containers.
Tobacco fumigated in containers with plastic liners will probably require longer aaralion
pariods to reach 0.3 ppm.

C. Alternatives

As an allernative 1o these aeration penods. ¢ach container of a treated commaodity may
be analyzed for residues using accepted analytical methods # residues are less than
tolerance levels, the commadity may be shipped to Ihe consumer regardless of the above
holding periods

SECTIONS
PLACARDING OF FUMIGATED AREAS

= The apphicalor must pfacard or post all entrances o the lumigated ared wih signs beanng
L

- ! The signat word DDANGE FvPi HIGRO and fhe ST AN CEOSSRAONE L symbod

- - m red
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The slalement “Ares and'or commodily under tumigation, DO NOT ENTER
NO ENTRE -

3 The siatement "This sign may only be removed aker the commodity 1s completely
aeraled (comains 0.3 ppm ot iess phosphine gas}. If incompletety aeraled commodity
18 transterred to a new sde, the new Sité must also be placarded. and workers must not
be exposed to more than 0.3 ppm phosphine

4 The date and twne fumigation begins and is completed

5. Name of funigant used.

6 Name, address and telephone number of the applicator.

All entrances to a furmigated area must be placarded. Where possible, placards should be
placed in advance of the furfmgation i order to keep unauthorized pérsons away. For the
rairoad hopper cars, placarding must be piacad on both sides of the car near tha ladders and
on or nexi {0 Ihe 1op halches into which tha fumigant is introduced.

Do not remove a piacard until tha treated commodity ia completely aerated. To determine
whether aeration is complete, each fumigated site or vehiclke must be monitored and shown
1o codain 0.3 ppm or less phosphine gas in the aif space around and when feasible, in the
mass of the commuodity. H 0.3 ppm or less phosphine is detected. the placard may be removad.
However if more than 0.3 ppm is delected, the placard must be transferred with the commodity
10 the new site. Workers who transfer or handie aerated commodity must be
informed and appropriale measures must be taken (i.e. ventilation or respiratory protection)
1o prevent exposures from exceeding 0.3 ppm phosphine. it is recommanded tha the person
removing the placard be knowledgeable in the physical, chemical and toxicological properties
of phosphine; how to take gas readings; the exposure limits lor phosphine; and symptoms of
and first aid treatment for poisoning.

SECTIONG&
PROTECTIVE CLOTHING

Wear dry gloves made of cotton of other matenal i contact with lablets, peflets, or their dust
15 likaly Wash hards afler use. i is nol necessary to wear gloves when handling bags.

SECTION7
RESPIRATORY PROTECTION

A WHEN RESPIRATORY PROTECTION MUST BE WORN

NIOSH/MSHA approved respiratory prolection mugt b wormn dunng exposure 10 concentrations
n axcess of parmuited kmils Or when cONCaniralions are unknown.

B. PERMISSIBLE GAS CONCENTRATION RANGES FOR RESPIRATORY
PROTECTION DEVICES

ANIOSHMSHA approved, tull faca gas mask - phosphine canister combination may be used
at leveals up to 15 ppm or tg escape from levels up to 1500 ppm. Above this level or in situations
where the phosphine conceniration is unknown, a NIOSHMSHA approved, sell-contaned

breathing apparatus {SCBA) or its equivatent must be used The NIOSH/MSHA PockesGuide s »

8-85 DHEW/MNIOSH 78-210. lists these and other types of approved respiratory 3?31 1R
concantrahon s al which \hey may be used - -
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€. REQUIREMENTS FOR AVAILABILITY OF RESPIRATORY PROTECTION

Respiralory protection must be avalable at the site of apphcation o case o 1s needed when
applying Quik-Fume from within the siructure being fumigated. An approved hll lace gas
mask - phosphne canister combination or self-contained breathing apparalus (SCBA) or s
equivalent must be avadable al the sie of application. It an SCBA or its equivalent is not
availabie at the application site. it must be avadable locally. for example. at a fire stahon or
rescue squad.

Respuralory prolection nead not be avalable for apphcation from oulside the area lo be
tumigated such as addition of lablets or peftets 10 automauc dispensing dewices. etc . If
axpoRures above the panmitted axposura limit will nol be encountered

Respiralory protechon need Nt be available for outdoor apphcanons

11 MONHONND aquipment is not available on a farm and application cannal be done from outswde
the structure, an approved canister respirator must be wom during applicalion from within the
enclosed indoor ares.

SECTIONB
GAS DETECTION EQUIPMENT

Thare are séveral reliable devices marketed. One type is the hand pumg when used in
confunction with the approgriate detector tube. They are portable, simple devices and do nol
require inensive traéining or elaborate supporting equipment to operate. Furthermaore, they are
inaxpensively adaptable to remote monitoring proceduras and will measure concentrations
of hydrogen phosphide in air in trace amounts on up. Use instructions are enclosed with each
purchase.

Consult your local supplier of such aquipment or contact your Quik-Fume distributor for more
ntormation.

SECTIONS
APPLICATOR AND WORKER EXPOSURE

A, HYDROGEN PHOSPHIDE EXPOSURE LIMITS

Exposure 10 nydrogen phosphide must not exceed the 8 hour TWA of 0.3 ppm for applicators
and workars during application. Application is detined as the time period covenng the opeming
of the first container, applying the appropnate dosage of furmigant and closing up the site to
be furnipsted All parsona in the treated site and in adjacent indoor areas are covered by this
exposure standard

Afler apphication 1s compleled worker or apphcator exposure mus! not exceed 0 3
ppm maximum concentration Such exposures may ocrur because of leakage mnto
enclosed areas from fumigalion sites dunng reentry or duang teansier ol unaerated
commodity

8 APPLICATION OF FUMIGANT

* - ~ Depending upon lempesatuie and hwiidity Quik Fume releases hydrogen phosptnde
* = [phosphine) gas slowly upon exposure 1o rmmsture trom e Ao Tius release 1a
-
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sometimes slow engugh ta pernl apphaators (0 depasd lunngant i the desired areas
and then vacate the premiseés without sigruficant exposute 10 the gas I the fumigator's
exposure exceeds the 8 hour TWA of 0 3 ppm approved respiralory prolection mus! be
worn, Gas concentration measurements tor salety purposes must be made using low
level detector tubes or other suitable (ow leve! detection equipment See the “Indusinal
Hygiene Momitosing™ section betow

11 15 often practical 10 wear respiralory protection from stan to hrush. This is particudarty frue
when performing large space fumigations or when furmigating bulk slored commaditias in flat
slorage buildings

C. LEAKAGE FROM FUMIGATED SITES

Hydrogen phosphide is hwghly mobile and given enough ime may penatrate seemingly
gastight materials such as concrele and cinder block, Theretore, adjacent enclosed areas
Wkely 10 be occupied should be examined 1o engure thal significant leakage has nol
occurréd. Sealing of the fumigaled site and/or air flow in the occupied areas should be
used 10 reduce exposure.

D.  AERATION AND REENTRY

i the area 1s to be entered atter lumigation, it musi be aarated uniil the levet of hydrogen
phosphide gas is 0.3 ppm or blow. The area o+ site must be monitored to ensure that kberation
of gas from the reated commodity does nol resul in the development of unacceptable levels
of hydrogen phasphide. Do nol skow reeniry Mo treated aress by any pemon belors this tima
unless protectad by an approved respiraior

E.  HANDLING UNAERATED COMMODITIES

Transfer and processing of a treated conwnodity prior to complete aeration 18 permissible;
howaver, workers must nol be exposed to hydrogen phosphide in excess of the parmitted
exposure limit

F. INDUSTRIAL HYGIENE MONITORING

it 1s recommendad that hydrogen phosphide exposure be documentad in an operation
log or manual for each site and operalion where exposure may occur. The purpose
of this monitonng is to prevent excessive éxposure and 1o determing whan and where
respiratory protection is required. This moniloring is mandatory although once exposures
have been adequately charactenzed. subsequent moniloring is not routinely required.
However, spot checks should be made occasionally, aspecially it conditions
significantly change or an unexpected gQarlic odor is datected Gas concentration
measurgments should be laken i the worker's breathing zone Monitoring is not
raquired outdoors

G.  ENGINEERING CONTROLS AND WORK PRACTICES

It ihal momonng shows that workers are exposed 1o concenlralions, in excess of the
permitied exposure kmds then angineerning controfs {such as lorcad air ventilation) and/or
appropnate work prachices should be (med. whare potsible. in an atiempl (o raduce exposure
10 below permtied hnwls

SECTION10

STORAGE AND DISPOSAL
A STORAGE
Containers should be siored in a dry_weli ventilated area. away from heat and under lock and
kay Post as a pesticide siorage area Do nol contaminate water, tood or feed by storing
pesticides in the same areas used to store these commodities Do nol stare inbuildings where
humans or domaslic animals reside Keep out of reach of chidren

Quik-Fume Tablats and Pellets are suppired in resealable, aluminum Hasks. Do not expose
the preduct mside flasks to atmospharic mosture any longer than 1s necessary. Saal lightly
before retuming openad flasks 10 storage.

Tablet and pedet fasks should nol be stored at sub-zero lemperatures because this will
ncrease the possibiity of an ignition (lash) when opened

The shelf lite of Ouik-Fume is virtually unlimited if 1he containers are hghtly sealed

8. DISPOSAL OF UNREACTED O PARTIALLY REACTED QUIK-FUME

{From spilis, lealking containers or other sources) | Unreacted or partially reacted aluminum
phosphide is acutely hazardous. improper disposal of these products is a violation of lederal
law. if thass products cannot be disposed of by ordinary uss or according 16 the insiructions.
ihat follow, conlact your siale peslicide or environmental control agency or the hazardous
waste repressntative at the nearest EPA regional office for guidance. Do not comaminats
water by disposal.

Some local and state waste disposal regulations may vary from the foliowing recommendations.
Disposal procecures should be reviewed with appropniate authorities to ensure compliance
with local regulations.

FOR SPECIFIC INSTRUCTIONS CONCERNING SPILLS AND LEAKS REFERTQ SECTION 11
C. HSPOSAL OF QUIK-FUME FOLLOWING A SPACE FUMIGATION
1. General

If properly exposed, the residual dust remaining aler a lumigatwon will be a grayish white,
spant, nonhazardous wasle and will contain oy a small amount of unreacted aiuminum
phosphide. However, residual dust from incompletely exposed alurminum phosphide (See
*Exposure Guide®” on paga 7 of this manual } will require special care. Confinemant of partially
spent aluminum phosphide as in a closed container or collection and storage of large
quantiias of the dust may result in 3 fire hazard Small arounts ol hydrogen phosphide may
be given off from the parlialty reacled alumnum phosphude and confinement of the gas may
result i a flagh.

2 Deactivation and Disposal of Guik-Fume Tabtets and Pellets.

a. Genetal
Unless it can be deteremimed with cefainty that the rablets o paliels ace spent. thay
must be held tor several days beyond the requred exposure hme pror o
tisposal. or the wet method of deachvabon must be vsed M ihe dust retains any
of s greenmish coiar tha wel method < secnmmar jed f xlgnsign nf he
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fumigalion penod 15 the simpiest meinod for lurher deactivanon ol “green” or
partially spent proguct pnor 1o uitmate cisposal

Dry Method

In open areas. small amounts (up to 5 Nasks) of residual dust may be disposed ol
an site by bunat or by spreading aver the land sudace away from inhabited
buildngs. Up 1o 3 flasks of this resiiual dust {4 to 7 1bs.) may be collected in a one
gafion bucket lor holding or disposal. Larger amounts of residuat dust may be
collected in a porous cloth bag {budap colton, #tc.) forholding and/or transporiation
o m suitable cisposal siie Do not put moce than one hatl case (7 Aasks OF lablels
of 7 flasks of paieis) of residual dust in each bag. Always iransport thess bags In
an open vehicke CAUTION: 00 nol use this mathod foc dust thal still retains some
of its original greenish color. Never confine, dispote of or store residual dus! in
closed confainers such as dumpsiers, drums of plashc bags.

Spant residual dust from pelets or tablels may be colected and disposed of at
a sanilary landfill, approved pesticide incinerator or other approved sites or by
other procedures approved by faderal, state and tocal authorities.

Do not dispose of dust in a loilet,
Wat Method

Fill an appropriate sized matal comainer 2/3 full with water. For sach galion of
water add 1/4 cup of low sudsing detergent or surfactant. Use no less than 10
gallons of water/datergent solution for gach case of spent maternial. Slowly pour
the dust into the container as the water is stimed, Wear iate respiratory
protection. DO NOT COVER THE CONTAINER AT ANY TIME. IF THE
CONTAINER IS COVERED, THE PHOSPHINE SEING GENERATED WILL BE
CONFINED AND MAY DECOMPOSE EXPLOSIVELY. This must be done
outdoors or in front of an adequate fan that exhausts immediately outside.

Dispose of Ihe watar/dust mixture {simy) (with of without prefiminary pourning out
of excess watar} in a sanilary landfill of other suitable burial site approved by locas
authorilies. Where permissible, the siurry may be poured oul on the ground. The
watar from Iha slurry may be evaporated prior 10 disposal. Aler being heid for 36
hours, it may be poured into a sanitary sewer if approved by local authorities.

Disposat of Empty Flasks

Method One: Tnple nnse Rasks and stoppers with water. Then offer for recycling
or reconditioning, or punciure and disposa of them in a sanitary landfill or other
approved site or by other procedures approved by state and locat atthorities. The
water from the nnsate may be evaporaled prior to disposal Dispose of rinsate or
rinsate residue 1In a sanilary landfilt or by other approved procedures Small
quantities can be poured out on the ground

Afles baing held lor 36 hours the rinsate may be poured into a sanitary sewer if
approved by tncal authonties

Method Two. Remove lids and place empty Hasks in a secure location m‘ndours .

or in siruchive being tumigaled until residue in Hasks 15 reacted Punglurg ad

despase ot them in a samtary landtill or other approved site or by other precesursa-

approved by stale and local authonbies LI
- -
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NOTE: Itis perrissibie Lo highlen lids back 1N place on the taple nnsed of reacted
emply flasks. place them n the original carlon and ship them back o the
distribulor. They are not harardous waste Contact your disinbastor lor mformanon
and approvai

D DEACTIVATION AND DISPOSAL OF QUIK-FUME BAGS
1 General

Unless 1 can ba deterringd with canainly (hat tha bags are spent. they must be deaclivated
as descnbed below prior 10 disposal

All the methods belew may be used for deactwating used or unused Quik-Fume Bags.
regardless o thi exient 10 which the aluminum phosphyde has been consumed in the
production of hydrogan phosphide.

2. Dry Deactivation

Cotllect bags, and place them into a secure. ventilated holding container. Store the bags until
they are spert_ it is recommended that unused or partially spent bags be spread oul on the
ground in & secune 0pen area away from occupsed bulldings to be deactivated by atimosphernic
moisture. Care should be taken so that they are not camied away by the wind. Prior to final
disposal, bags may be spraad out in a singla layer on the ground or concrete and covered with
sgeveral inches of sand until thay are spert. Bags that have not been exposed for the minimum
times specifiec in the exposure guide on page 7 should nol be covered with sand. Dry
deactivation is he recommended procedure for unused or partialy spent bags. If in doubt
conceming whether the bags areé spent. contact your Quik-Fume distributor.

Ignition can ccur if large numbers of incompletely reacted bags are contacted by liquid water.
This can occur in open or parforated storage containers. Therefore, such starage shoukd be
out of doors in & relatively isolated area, protected from rain,

3. Wet Deactivation ~ Method One

FiHl an appropnate sized comaines with waler a few inches from the 10p. Submerge intact bags
for 36 hours. A metal grid works well to keap bags submergad. Do nol cover container. Wear
appropriate respiratory protection. This mus! be done outdoors or in Irond of an adequale fan
thal exhausts outside. The water may be disposed of in a storm sewer, sanitary sewer o by
pouring it outl on the ground.

4, Wet Deactivation - Method Two

Fil an appropriate sized metal comaner 2/3 full with water. For each gallon ol water. add
1/4 cup of low sudsing detergent or surfactant. Use no less than 1 gallon of water/detargent
solution for 60 bags. Open each bag and dump the contents into the container as the water
15 stirred. Wear appropnate respiratory protection. DO NOT COVER THE CONTAINEAR AT
ANY TIME . IF THE CONTAINER 1S COVERED. THE PHOSPHINE BEING GENERATED
WL L BE CONFINED AND MAY DECOMPOSE EXPLOSIVELY This must be done outdoors
ocn from of an adequate fan that exhaus!s wmmedialely outside

5 Disposal Procedures
: In opers areas, smatl amounts {(up 10 7 N kg) of the spenl Hags May be tispasad ol on sde by

tunal of the bags or by opening the bags and sore adiy the dust over 1he land syrface away
= Irym nhabied buddings
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Spert bags may atso be collecied and disposed of al a sanitary tandtiil. approved peshorle
micwerator of other approved siles or by other procedures approved by federal. state andiocal
aulhonies

Do not dispose of dust In a toillet

Dhspose of the waterdus! muxture (SIury) (with or withou! prekminary powing out of excess
waler)in a sarvlary fandfill or other suftabla burial site approved by local authonlies The waler
from the slurry may be evaporated prior 1o disposal. Where pemmissible, the shurry may e
poured out onthe ground. After being held for 36 hours it may be poured into a sanitary sewer
i approved by local authonties

Never confine partially speni bags or slumy in closad contaners such as closed drums or
plastic bags.

8. Disposal of Empty Quik-Fume Bag Containers

Dusposeofcmamrsinasmurylmdﬁuotbyoimfappmvodualaorlocalprocem:res
They nead not be nnsed.

SECTION11
SPILL AND LEAK PROCEDURES

A. GENERAL

A spill, other than incidental 10 application of normal handing or punclured containers can produce
high levels of gas, and tharsfore, atiending personnel must wear an SCBA or its squivalent when the
concentration of hydrogen phosphide gas is unknown. If he concantration is known, other NIOSH/
M%Wm&mmmumwwWMMdmo«mher
matenal when conlact with the powdered formulation, pefiets or tablats, is likety.

8. DAMAGE TO FIBERBOARD CASE

Cheack metal containers. if they are damaged, handie as described below. f they are undamaged
retum tham o cardboard Carions or other suitable packaging which complies with DOT reguiations

C. LEAKING PRODUCT CONTAINER PROCEDURES

I contangrs have been punclured or damaged causing a leak, the product may be
immadiately used. the containers may be lemporarly repaired with aluminum tape, the
tumiganl may be transferred from the damaged comainers lo sound metal containers which
should be sealed and properly labeled as aluminum phosphide, or it may be deactivated and
disposed. See pages 27-30 of this manual for deattivation and disposal procedures
Transport tha damaged containers o an ares suitabie for pesticide storage for inspection
Further instructions and recommaendations may be obtained, f required, from your distributor

Handle empty. damaged contamners as described in containgr disposal sections

D. SPILL PROCEDURES
- -

§ General - - o
-, -y e

Do not flush spilage down: deair with watee DO NOT use waler al anytme to clean g;fq..snE

Watar i conlact with ncsacied atuminum phosphide will (apidly accelerate 1he procuetion nhe
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hydrogen phosphide gas and could cause spuntanesus igrilion of the gas Hthe spilbhs only
2 lew minutes old and is nol cotaminated by other malenals. collect ihe spiliage and place
If back o the onginal or other sound metai contaner and hghtly seal Seal punclures with
1ol tape. i possible, use immediately CAUTION AN IGNITION MAY OCCURWHEN THESE
CONTAINERS ARE REQPENED

2. Cuik-Fume Bags

Sinca the tommulation is placed in small, fough bags. a spl wil be ether bags or a small
quaniity of powder spilled from a punciured bag Consequently. spills are not likely 10
conslitule a frequent problem

It the spil is more than a few minutes old or has been confammnaled with water gather it up
and place it to an open top can and deaclivate it immediately

If on-site deactivation is nol feasible, these open containers shoulkd be transporied in open
vehicles to & suitable area away from occupied buildings. Wet or dry deactivation may then
ba camied .

3. QUIK-FUME TABLETS AND PELLETS

It the spilisd rateris is conlaminated or has begun to visibly decompase. gather it up and
place il into open 10p, perforaied gallon cans and process it immediately.

Do not add more than sbout one Aask (2 to 3 1bs.) of spiled matenal 1o 1he buckel. If on-site
deactivation is not feasibla, these cpen containers should be quickly transporied in open
vehicles to a suitable area away from occupied buildings. Protect from rainfall but do not seal
or cover cans. Wat or dry deactivation may then be carried out as described in the section
immaediately bslow.

E.  DEACTIVATIONANDDISPOSAL OF UNREACTED TABLETS, PELLETS AND BAGS
1. Wel Msthod

Transport matenal by hand or in open vehucies to open ait away from occuped stiuciures . Fill
a drum 2/3 full with water

Addt 1/4 cup of low sudsing detergent of surfactant in each gallon of watei. Each flask of 1ablets
or pellets or the contents of 45 bags should be mixed with no less than 1 gallon ol waler/
detergent solution. Slowly pour the matedal inla the water as itis stirred After 5 Hasks or the
contents of 200 bags have been added to a 55 gallon drum of waler, wait until bubbling is very
stow before procaading 10 add 5 more fNlasks o 200 bags Fepaat this procedure unlid the limnit
is reached. Concenration readings should be 1aken to ensure that inhalation exposure does
not exceed the prescribed limits. Stir occasionaily thersafler for at least 36 howrs.
Wear appropriate respiralory protection. DO NOT COVER THE CONVAINER. IF THE
CONTAINER IS COVERED. THE HYDROGEN PHOSPHIOE BEING GENERATED WILL BE
CONFINED AND WILL DECOMPOSE EXPLOSIVELY The wet method of deactivation is the
method of choice or quantilies in excess ol 5 flasks (10 1o 15 poundst Il is safe o dispose of
thes shurry.

Dispose of the resulinng deactivated slurry. with of without prelminary pouring Qut of excess
waler, at a landhil or other suitable bunal sile approved by loc.al autharnies The water from
ihe slurry may be evaporated prior 1o disposal Whete permissible this slurry May be pouréd
Ato & santary sewe: or onl ontn the ground
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