UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

[ pm 32 T 25y2_59 '

26 2Ly 1991

Research Products Company
Div. of McShares, Inc.
Box 1460

Salina, KS 67402-1460

( Attention: Carl Snider

Subject: Detia® GAS EX-B
EPA Registration No. 2548-59
Your Ameniment Dated April 11, 1991

Dear Mr. Snider:

This is in regard to your amendment resubmission in response
to the Agency ®’ icter dated April 1, 1991.

The amendment referred to above, submitted in connection
with registration under the Federal Insescticide, Fungicide, and
Rodenticide Act, as amended, is acceptable subject to the comment
below. A stamped copy of each item of labeling (the primary
label and the two booklets) is enclosed for your records. Five
copies of the finished primary label must be submitted before the

(; product is released for shipment.

On the primary label (the one submitted on one page), either
(1) place the entire statement of Practical Treatment on the
front (center) panel, or (2) amend the reference statement, "See
side panels for additional precautionary statements,"” to read,
"See side panels for additional precautionary and practical
treatment statementa®™ (or simply, "See side panels for additional
practical treatment statements").
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If you have any questions regarding this letter, you may
caly Wallace Powell at 703-557-6938.

Sincerely,

Ruth G. Douglas

Acting Product Manager (32)
Antimicrobial Program Branch
Registration Division (H-7504C)
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INSTRUCTIONS FOR INTRANSIT
FUMIGA‘I‘th‘IN ?fﬂsmp HOLDS

Qctia

GAS EX-B

]

RESTRICTED USE PESTICIDE

OUE YO ACUTE INHLALATION TOXICITY OF HIGHLY
TOXIC HYDROGEN PHOGSAP:!ID! (PHOSPHINE, PHY)

For retall sale 10 and uss oniy by cerlitied applicarors
for ihoss uses coverad by the applicator's ceriification
of persons tralned in accordance with the product
manual working under the direct supervision and In the
presanca of the cerlitied applicator. Physical
SSeNCE Means On site or on the pramisas. Read and
oliow the label and the Research Products comfany
t manual which contains complete instructions

or the safe use of this pasticide.

EPA Establishment No. 33982WG01
EPA Ragistration No. 2548-58
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a
%EXIB:W sparation containing 57% aluminum
m when rcmv.d from ks Original container wi
ahhydmuw (phospmc) The reaction batween aimosphanc

moisture 3hd aluminum which proguces hydrogen phosphide wil
continue lor ssveral dayl on temparaiure and humidity 10 whch
ihe preparation is exposad. To be elfeciive the c2rgo hoids or 1anks should
femain ssaled lor tlu duulm ol the voyage.
b. In tion:
1 is also regulated by the U.S. Coast Guard Ragula-
{2) %’rﬁswA ol Aoﬂwl Federal Grain Inspect
we, Feoeral Grain lon
Servicas Fumigation comaing additional proceduses which

nmslhlolomdnlhhslodbﬂgmnlslobﬂmgaleﬂloamdlm
Qrain Mr?.m ““intested’” of 'wesvily'' by the Federal Grain In-

of W oblain a2 US.DA. phylosamlaq inspection ces-
ullcauon This handbook Can aiso be followed voluntanly.

{3) Detiz® Gas EX-B (EPA Reg. No.2548-59) classitied by the U.S. En-
vironmental Protection 2% a RESTRICTED USE PESTICIDE. DUE
TO ACUTE INHALAT TOXIGITY OF HIGHLY TOXIC HYDROGEN
PHOSPHIDE (PHOSPHINE. PHy) GAS. For retail sale 1o and use only by
certilied apphicators for those uses covered by ihe apphicator’s cerhilica-
tion or persons trained in accordance with 1he producl manual working
under tha direcl supervision and in Lhe physical presence ol the cerlied
applicator. Physical presanca means on site of on the premises. Read and
folow 1he label and the Rasearch Products Company product manual
which contains complete instructions lor the sale use of this pesticide.

{4) This product is toxic lo fish. Keep oul of lakes. streams and other aquatic
environments. Do not coniaminale waler by cleaning equipmeni or
disposat of wastes.

(5) For addilvonal information refer to product label and the bookiet entilled

**Application Procedures for Detia® Gas €X-8."

c. Pre-Voyage Fymigation Procedures 3nd Precaylions:
(1) Rafer 10 and comply with the ngulalhm and procedures found in U.S.
Coasl Guard Regulation, 46 CFR 147A.

{2} Pnor 1o fumigaling a vessel lor intransi cargo fumigation, the master of
he vessel of his representiative, and the fumigalor must delermine
whcihor the vessel is suitably designed and contigured so as 10 allow for
sale occupancy by the ship's crew throughowt the duration ol 1he vassal

angd the lumigation/voyage.

{1t is determined that the doslgn and contiguration ol \ha vessel does not
aliow lor sale occupancy s:?scrwthougwmndummonm
::imonlwym then t will not be lumigatad untess all crew

s e rernoved from the vessel. The crew members will not be
atlowsd to re-occupy the vessel until the vessel has been proper'y aeraled
and 3 detsrmination has been made by the master ol the vessel and the
fumigator thal the vessel is sale for occupancy.

(3) The person responsible for the jumigation must notily the masier of the
vassal, or his reprasentative of the requiemants relaling 1o personal pro-
fection squipment*, low rangs defeciion equipment and Ihat 3 person
qualified in the use of this squipment must accompany the vesssl with

under fumigation. Emes procedurés, Cargo venlilalion,
pari monitaring and inspeclions, and firsl aid measures must e
discussad with and undersiood by the master of the vessel or s
represantative.

{4) Sea all openings 10 the cargo hold or tank using suilable, waler prool,
gas tight materials. Lock and/or otharwise secure al opmngs man-
wm. #tc. used 10 snler the hold. Post appropriate “"DANGER' ' placards

(S)Onunkmlhom- pressure relisl system of sach tank musl be
sealed by (1) the ng of appropriate vatves and (2) sealing tha open:
lngs into the over-space with gas light materials.

{6} Contact oprhluumorllics

(7)yHim uwam nol compieied and (he vassal aerated belore Ihe man-
ned vessel leaves port, the parson in chargs of tha vassel shall insure
Itnlnmmwultdpmondpmmlqummmdomtsu
vapor defecuon device and & purson quakitisd in their vperation

board the vessal dusing the voyage.




(8) During the fumigation or until 2 manned vessel lsaves port or the carga IS
S oo s S S s e
?::u the lumigaled cargo ared and all regularly occupied spauﬂ:
imigant ieakage.

" ol the lumigant Is detected, (ha parson In charge of the fumigs-
lm ke aclion o coriact the leakage of shall inform Ihe master of
he mso:‘ Of hig represantative of Ihe Rakage 50 that Corrective achon
Can oe laken,

(9) Raview wilh the Master, or his represeniative, the voyage precaulions
and procedures.

*Pertenal prelection equipment Maans a respiraler o mask fitted
wilh 2 canister designed lor phosphine gas which apptmdbz
NIOSH/MSHA. A gas mask and canisler is appioved for use up to |
ppm. Above 15 ppm or at unknown conceniralions a SCBA or ils
sQuivalent musi te used.

. Procedures for Bulk Ory Cargo Yessats and Tankers:
(1) Calculats d0sage on the basis of cargo hold volume. Dusage is always

calculalad for (0la! hokd volume irrespective of 1he commaodity lonnags i
the hold.

Oetiav GasEX-B..................... 2-6 bags per 1000 cubic leat

{2) Procedure tor Detia® Gas EX-B (Bag Blanket)

{2) Alter & hold has Deen filled oF completed, dig a shallow irench ap-
proximataly 15 fesl iong and 2 feel wide for each blanket being used.
Maintain at least a two oot separalion betwesn Irenches and slay in
from side walls al least 1G lest.

() Open bag blanke! conlainers one at a lime: remove ihe blankel: uncoll
1t untid hwily extended and position inte the trench, Cover with the
commodhly.

{3) Procedue for Detia® Gas EX-B (individual bags)
Alter a hold has been lied of compieted, open conlalners and distribule
bags unilormly onlo commodily surlace with spacing between each. Do
nol place bags wilhun 10 feet of side walls. Step on each alier placement.

(4) Procedure 1or vaita® Gas EX-B (Bag Belt)
Alter 2 hoid has been lilled or compleled, open conlainers and begin in-
serting (probing) bag bells into the commodily mass wilh spacing bel-
ween. Do not probg wilhin 10 feel of sidewalls. Atlach a “'localor”” cord
:ouch ball belose insertion, leaving ihe looss end on (he commodily sui-
ace.

{5) Observe closing of halch covers closely. Siop iha closing if the cover
snags a bag blanket, individual bag. or bag beil. Reposition the blanket,
bag or bait 3nd resume closing.

. Vgyage Precaylions 3od Procedyres:

(1) At regular intervals monilar spaces adjacent 19 areas containing
funiigaled €290 and al ragularly occupied areas lof fumigam Jeakage us-
ing appropriate gas delsction equipment.

Spacial atlendion should bs given W Quartes, kilchans,
slorgrooms, mass halts. kel ducls, day roams. the bridge, engine room
and any ol enclosed spaces occupied o trequenied by crew members
duting a voyage.

(2) It hydrogen phosphide is asteciad, evacuate the Space or area, locate and
seal off the source of 1he leal. wearing appropria.e respiratory prolection
aquipment. Ventilate the area balore 2Uowing accupants (o retuen.

{3} Do not enier umigaisd holds oF tanks.

{4) Do not cpan, ventiale or er~te the lumigated holds during the voyags.

. Precayt f

It necessary ta enter holds prior Yo discharge, test spaces dicectly abovs
:.:rdoo surface lor lumigant concentration, ysing appropriale gas detertion
oNd porsonal prolection squipment. Do not allow entry lo fumigaled areas
without personal protechon squipment, uniess fumigant concenliralions are at
sale Wvels, as indicated by a suilable detecior.




4w am .

(1} Fully loaded heids on dry bulk Carrigrs are considered an outdoor lunkga-
tion and therelore monitoring and Tespiralony proleClion ars Hok NECESSay

during appication. _ )
{2) Ses sactions *h"" and *'I'" below for additional requirements.
{3) Il nydrogen phosphide is detecled a minimum of twod quakled per-
song On ship should wear tha pat mask and cangler described above
whils atfalng the area and localing and sealing Ihe leak.

Protection

(1) WHEN RESMRATORY PROTECTION MUST BE WORN
NIOSH/MSHA approved respiralory protection must be worn duting ex-
posure 10 CONCONIIAUONS I xCESS OF pErmkind limits of whin Concenira-
lions a9 unkROwn.

{2) PERMISSIBLE GAS CONCENTRATION RANGES FOR RESPIRATORY PRD-
TECTION DEVICES
A NIDSH/MSHA approved, fult lace gas mask - hydrogen phosphide
canisler combination may De used al levels up K0 15 ppm or 10 escape
trom evels up 10 1500 ppm. Above this level Of in silualions where the
hydrogen phosphide concentration is unknown, a NKOSH/MSHA appiov-
ad, sal-conlained braathing apparatus(SCBA) or its squivalent must be
used. The NIOSH/OSHA Pocket Guida, 8-85, DHEW/NIUSH 78-210. ksis
thess 2nd olher lypas of appioved respicators and the concentralion linuts
al which they may be used.

(3) NIOSH/MSHA  approved resplralory protection must De availabla al the
tite in case it it ndeded Juring application o (arker holds and in partially
filled hoids it the hold must be entered for fumigant apphcation. This
respitalory profection must consist of a full lace gas mash - Lpnosprum
canister combination or seii-comained breathing apparatus (SCBA) or us
aquivalent. |f a SCBA or its squivalent is not available al the appiicalion
ﬂu must be available locally. for axample, at a fre Station of rescue
squad.

Placasding of F od Arsas

Tha applicator must placard or post all enirances 10 the funuigated area with

Signs bearing:

{1) The sign 'gd *"DANGER/PELIGRO"' and the SKULL and CROSSBONES
] in red.

{2) The sialemeni, “'Asea and/of commodily under fumigalwon DO NOT
ENTER/NQ ENTRE.™

{3) Tne statemnent .T:ss sigh myuo;\ly be mn':vsed after the co«mod::y s
completely asraled (contains 0.3 ppm or less phospiwne gas) It

20cied commodity is transterred 10 2 naw Sile. |gh: new site

gmst also be placarded and workers musl nol be exposed 10 move than

.3 ppm phosphine.
(4) The Gats and time fumigalion beging and is completed.
(5} Name of lumigant used. .
(6) Mame, address, telephone number of Lhe applicator.

AN entrances 10 a fumigated area must be placarded. Whare possible.
placasds should be placed in advante ol the lumigation in order 10 keep
unathorized persons away.

Do not remove a placard until the Irsated commadity is asvaled down t0 0.3
Ppm or lesS. To determine whethar akation is complate, each fumigated site
Of vehicie must be monitared and Shown la contaln 0.1 ppm or tess hydcogen
phospnmvgasmnnuspmarm and, when leasible. i the mass of

Transler Of incompietely asiated commodity 10 2 new sie 18 parmissible.
however, 1he new storage must be placarded i i containg more thaa 0.3 ppm
hydrogen phosphide.

Workers who handie incompigtely a¢vated commodity must be infcrmed and
approprials measu/es must be 1aken (i.e., venlilation or respwatory protec-
fion) 1o peavent expotures trom exceeding Lha exposure Wmis toe hydrogen

W is recommanded that the person responsibie for removing the placards be
familiar with the physical, chemical and toxicological propevlias of hydrogen
phosphide. They shouid aisa be knowledgeable in how 1 Lake gas readings.
exposurd Wmits, symploms and lirst aid treatment tor hydrogen phosphide
POISONINg.
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|. Osactivelion and Disposal of Detis® Gas EX-B

(1) DASPOSAL OF UNREACTED OR PARTIALLY REACTED DETIA® GAS EX-B
Unveacted of partially reacted Detia® Gas Ex-B can create a disposal
hazard thiongh over-exposure of workers 1o hydrogen phosphide gas or
by spontaneous ignition ol conlined gas.

The toliowing ae deactivation and disposal insiruclions which are ac-

cepted i the United States of America. Consult pedinen

requiations betors disposin ) of this product oulside the U.S A.

{2 ?I' SAl.a'OF DETIAY GA'; EX-B FOLLOWING A FUMIGATION

2) Genes
1l properly wxposed, the bags remaining alier a fumigation will con-
13in grayish white, speni, non-hazargous wasie and will confain only
a small amount of unisacted aluminuin . The long (]
pariod normalty used for in transit Ship hold fumigation is u:u.sggl-
ficiant to adeguately deactivate (he lumigant. However, residual dust
from incomplelely exposad bags will require Special cars. Conling-
mnlolpaﬂiaﬂyspmlbags.ainaclosﬁml_ainumun_uuina
fire hazard. Smalkt amounis of hydrogen phosphids may Jm off
from the unreacted aluminum , and confinement of 1ha gas
may 1e5uM in a flash. UNLESS (T CAN BE DETERMINED WITH CER-
TAINTY THAT THE BAGS ARE SPENT, THEY MUST BE DEACTIVATED
As DESCRIBED BELOW PRIOR TQ (ISPOSAL.

{b} Deaclivation of Detia® Gas EX-B

(V) General
The melhods below may be used for daactivating used of unused
Detua* Gas EX-B ragarciess of the extent 10 wiwch (he aluminum
phosphide has besn consumed in (he production of hydiogen
phosphide.

(2) Ory Neactivation
Collect bags and place \ham into a veniilaled holding container
such as ihe speciawy squipped drum Wlusiraled below of 2 wire
cage useu for olher hydrogen phosphids lumigants of olher
sim'- svice, Store the bags in one of Ihese devicas until the
bar WM. Unused of partially spent bags can be spread out
on S0und in a secure open ared away from occupied
huild...ys lo be deactivald Dy aimospheric mosture. Care should
JA lakeh so0 thal they are no: Catried away by (he wind. Prior lo
final disposal. bags may be spread out in a single layer on the
ground ang covered with several inches 9f sand until they are
soent. Bags that hava nol been exposed for 1he minimu™ limes
vpecified in the exposure guide on page 4 should not be covered
wi'h sand. Dry deaclivation is the recommended procedure lor
unused or partially spent bags. Ignilion may occur il Lrge
aumbers of incomplelely reacied bags which are pited tagether
are contacted by liquid water. This can occur in open storage con-
tainars. Theretore. such stofage should be oul of doors in a
relatively isolated area protected trom rain.

{) Wet Deactivation - Msthod One
Fill an appropriate sized conlaingr with water a tew Inches fromi
(ha lop. Submerge bags for 38 hours. A metal grid works well to
keep bags submerged. DO not cover container. Waar appropriate
respiratory prolection. This must be Gone outdoors or in front of
an adequale lan thyt exhausls immediately outsice. The water
may be disposed ol in a sewer going into a sewage treaiment
plant or by pouring # out on the ground.

{4) Wat Deaciivation - Method Two
Fdl an appropriate sized metal containgr % full with water. For
each liter of water add 16mi of low sudsing delergent or surlac-
1anl. Use a0 less than 1 Nler of water/detergent solution for 16
lt;'ginl::a m. (‘)lpon;:lnh ::g &nd dumg the contents into 1he con-

waler Is sticred. Wear appropriale respi protec-
tion. DO NOT COVER THE CONTAINER AT ANY TIME. This mus:
be dona outdoors of in front of an adequate fan that exhausts im-
. mediately outside.

{c} Dispospl Procegyres
In open areas, small amounts (up 10 7.0 hg.) of the spent bags may
ba disposad of on site by burlal of the 1
and spreading the dusr'w the land mﬁﬂmw abisd
buitdings.
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bags may also ba colected and disposed ol M a savlary kind
. Bpproved pesticide inCinerator or olher oved SHeS OF by olher
procadures approved by ederal, stale and suthornbws

Do not dispose of dust in loslet.

Dispose of the waler/dusl mixture (shurry) (wih or withoul
preliminary Wi ol OF exchss waled) in a sanitacy Landiil or otbwr
suilable burlal site approved by local aulhorites. Where pernnssibie.
the siuiry may be poured oul on (he ground. it W 15 heid 36 hours W
may be pouied into 3 sawed Wading 10 a sewage redlment plant

Never confing, partialy spemd Dags of slurry in Closed containers
Such 33 Closad drums or plasic bags.

{3) DISPOSAL DRUM )
lnliounlitmndiahdlspuulitnurnbcwcmumamcolucummu
:mﬂm‘:duqsandpuclm 10 a specially designed dium as N-
wstrated.

Note the cone shaped, vented kd 35 well as the expanded metal false
Tloor, the 10, 2.5 cm diameler holes in the boltom (nol shown) and the
locking device. The purpase of 1he drum is 10 piowide 2 tenttal. known
collection paint lor bags. When full or at regular wiervals tha reacted
bags can be lransported dicecily to an approved disposal sile.

The dtui should be located in an open, secured aréa marked as the col-
lection center lor Detia*® Gas EX-B. We recomwnend the dium aiso be
maiked " DANGER, POISONOUS GAS, KEEP AWAY. " Il the Jrum is usad
only $or reacted bags “'POISONOUS GAS'' can be deleled.
{4) DISPOSAL OF CANS
Dispose of cans in 2 sanilary Landfil or by other approved slate or
local procedures.

k. Exposure Guidelines
This table lisls the minimum conditions necessary pikr 10 disposat cf this
fumigant. ¥ ihess conditions are nol met, (he praduct must be deactivated as
described above. In fact, the above procedures are recommendad even when
minimum conditions are met.

Please note (hat Ihese axposes times are sometimes not sutticient 1o obtain
aasquale insect mortalily wh . fumigating stup holds, however voyages are
usually loag enough o provi 1 the desired insect mortality.

TEMPERATURE" TO EXPOSURE
wu;cu ;uumr PERIOD
Below 4°C Do Not Furmugate
5%C - 9% 14 days
10°C - 15C 9 days
16°C - 25°C S days
Above 25'C 3 days

“For Ihis table 10 be vakid Oetiz® Gas EX-B musi also be exposed o a
g:nhw 0f 50% humidity. Al lower humidities several days exposure must

5
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INTRODUCTION

HISTORY

The nistory of Detia (R) pesticides is long, dating back to
the mid-1930's. In 1970 Detia(R) GAS EX-B was introduced
into the United States. Detia(R) Tablets and Detia(R)
Pellets w: . e introduced in 1977. The manufacturer, Detia
Freyberg GMBH, West Germany was the early rpioneer in the
development of hydrogen phoasphide as a fumigant gas.

PRODUCT DESCRIPTION

The Detia(R) GAS EX-B concept is one that permita the

packaging of 57% aluminum phosphide preparation into small,
porous bags which become an integral part of the concept.
Therefore the bags should never be torn open during fumigation
Once the bags are removed from the hermetically sealed container,
they will begin slowly releasing hydrogen phosphide in the
following way:

AlP + 3 H20 Al(OH)3 + PH3

Warm, humid air accelerates the reaction while cool, dry air
has the opposite effect. For example, when relative
humidity and temperature to whuich the bags are exposed are
high, decomposition of Detia(R) may be complete in 3 days.
However, at moderate temperatures and low humidities
decomposition may require 7 days or more. This reaction
starts slowly, gradually accelerates and then tapers off
again as the aluminum phosphide is spent.

Spent Detia(R) is a gray-white powder composed almost
entirely of aluminum hydroxide and other approved inert
ingredients. If properly exposed, the spent Detia(R) will
normally contain only a small amount of unreacted aluinum
phosphide and may be disposed of without hazard. It a=s not
considered a hazardous waste. However, the partially spent
residue from incompletely exposed Detia(R) requires special
care. Precautions and instructions for further deactivation

and disposal will be given later in this manual. wse
PRODUCT PACKAGING vbe v TE
The bag. in combination with the preparation, pei.rits the . ‘"::?
controlled release of hydrogen phosphide. The tough, i _ . coses
permeable bag used is an integral part of the total . eeted’
concept. The bags contain . .
34 grams. . ... ... 57% Aluminum Phosphide . o oo’
. 43% Inert Ingredients ‘.. segere

They release over 11 grams of hydrogen phosphide when oiﬁtﬁdd
to moist air

Bags are packed either 6, 10 or 135 to a container. Detia(R)
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GAS EX-B is also packed as a loig fabric strip (bag blanket)
which is equivalent to 100 bags and as a short belt (bag
belt) which is equiva ~nt to 4 bags. There are 3 or 9 belts
per container. The var.ety of package sizes and types
provide for convenience of application in different sizes
and types of storages. Other package sizes may also be
available.

The bag is especially well suited to fumigation of small
spaces and small bulk storage such as rail cars. It may
also be added directly to bulk raw agricultural commodities
and other indicated commudities as bins are filled. 1In this
instance the bags must be removed when the commodity is
pulled from the bin.

The "bag belt" (4 bags per belt) is specially designed to be
probed into approved bulk commodities.

The "bag blanket" (equivalent to 100 bags per blanket) is

well suited to large scale fumigations such as ship holds,
large flat storage bins, and large space fumigations. The
"bag blanket' is very quickly applied and retrieved after

the fumigation.

The hermetically sealed containers are easily opened with a
common strip key or can opener.

The smshelf life of Detia(R) Gas EX-B is almost unlimited as
long as the packaging remains sealed and intact.

WHAT IS HYDROGEN PHOSPHIDE?

Hydrogen phosphide, more commonly referred to as phosphine,
is a colorless gas which is toxic to insects, humans, and
other forms of animal life. It is very mobile with a high
vapor pressure. Thus, the penetrating capability of hydrogen
phosphide is great. The combination of high molecular
activity, vapor pressure and toxicity to insects at low

dosages accounts for its wide acceptance as a fumigant. .o,
SAFETY RECOMMENDATIONS Tree
1. Carefully read the labeling and follow instructions '°*’

explicitly. *
2. Never work alone when applying fumigant from within ths:.

storage structure. ,
3. Never allow uninstructed persons to handle Detia(R) ';
4. Approved respiratory protection must be available ’

for the fumigation of structures from within. LN
5.

/if)’/
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It ie often desirable to open fumigant containers in'<pen aixs’

or near a fan that exhausts outside immediately. Nevqr open

in a flammable atmosphere.

Do not allow Detia{(R) to contact liquid water or to

pile up.

Dispose of spent bags in a proper manner consistent with

L+
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the label instructions.

8. Post "DANGER" signs on fumigated areas.

9. Notify appropriate company employees and provide relevant
safety information to local officials annually for use in the
svent of an emergency.

10. Hydrogen phosphide fumigants are not to be used for vacuum
fumigations.

11. Exposure to hydrogen phosphide must not exceed the 8
hour TWA of 0.3 ppm during application or a maximum
concentration of 0.3 ppm after application is completed.
This includes reentry into a structure.

12. Fumigated finished foods and feeds muat be aerated
48 hours prior to offering to the end consumer.

13. Transfer of a treated commodity to another site without
complete aeration (down to 0.3 ppm maximum) is
permissible provided the new site is placarded.

14. Aerate contaminated clothing in well ventilated area
prior to washing.

15. Keep containers sealed and intact until ready to begin
applying fumigant.

15. Use all bags from opened containers.

17. OSHA recommends that the exposure screening orx
employees be conducted to detect impaired pulmonary
function. OSHA recommends that any employees developing
the above condition be referred for medical uttention.

II. PRECAUTIONARY STATEMENTS

HAZARDS TO HUMANS AND DOMESTIC ANIMALS
Keep Out of Reach of Children
DANGER-POISON

Aluminum phosphide in Detia{R) GAS EX-B can be fatal if
swallowed. Do not get in eyes, in nose, on skin or on
clothing. Do not eat, drink or asmoke while handling
aluminum phosphide fumigants. When the container is opened
Detia(R) GAS EX~-B will begin to release hydrogen phosphide:*
(phosphine) which is an extremely toxic gas. Contact with.,. At
water, acids and some other liquids will accelerate this..:.

reaction. If a garlic odor is detected, refer to saction en *..*
“Industrial Hygiene Monitoring" on page for appropripte.. coner
monitoring procedures. Pure hydrogen phosphide gas is ° -
odorless; the odor is due to a contaminant. Since an odbY. o .

may not be detected under certain circumstances, the absence  «s::::

of a garlic oder does not mean that hydrogen phosphide ggs:. ve
is absent. Observe proper application, aeration, reentry,;,.* st
and disposal procedures specified elsewhere in the labeling, vt
to prevent overexposurs. Qe

FREQUENT EXPOSURE TO CONCENTRATIONS ABOVE PERMISSIBLE LEVELS
OVER A PERIOD OF DAYS OR WEEKS MAY CAUSE POISONING.
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STATEMENT OF PRACTICAL TRZATMENT

Symptoms of overexposure to hydrogen phosphide are headache,
dizziness, nausea, difficult breathing. vomiting and
diarrhea. 1In all cases of overexposure get medical
attention immediately. Take victim to a doctor or emergency
treatment facility.

1. dust i A -B js i : Get
exposed person to fresh air. Keep warm and make sure
person can breathe freely. If breathing has stopped,
give artificial respiration by mouth-to-mouth or other
means of resuscatation. Do not give anything by mouth
to an unconscious person.

2. If gas or dust from Detia(R) GAS EX-B is swallowed:
Drink or administer one or two glasses of water and induce
vomiting by touching back of throat with finger, or if
available, administer syrup of ipecac. Do not give
anything by mouth if victim is unconscious or not alert.

3. f th O ot i G — ets o i
clothing: Brush or shake material off clothes and shoes i

well ventilated area. Allow clothes to aerate in a ventil
area prior to laundering. Do not leave contaminated
clothing in occupied and/or confined area such as
automobiles, vans, motel rooms, homes, etc. Wash
contaminated skin thoroughly with socap and water.

4. 1If dust from Detia(R) GAS EX-B gets in eyes: Flush with
plenty of water. Get medical attention.

NOTE TO PHYSICIAN

Aluminum phosphide in Detia(R) GAS EX-B reacts

with moisture from the air, water., acids and many other
liquids to release hydrogen phosphide (phosphine) gas. Mild
exposure by inhalation causes malaise (indefinite feeling of
sickness), ringing of ears, fatigue, nausea and pressure in
chest vwhich are relieved by removal to fresh air. Moderate

1545)

n
ated

poisoning causes weakness, vomiting, epigastric pain (paip, vecess
just above the stomach), chest pain, diarrhea and dyspnen . .
(difficulty in breathing). Symptoms of mevere poisoning may °**:''s

occur within a few hours or up to several days, reault%g .;n
pulmonary edema (fluid in lungs) and may . id to dizziress,

cyanosis (blue or purple skin color), unconsciousness and °
death. .

In sufficient quantity hydrogen phoaphide affects the Dbivar, ses:::

kidneys, lungs, nervous system, and circulatory system.
Inhalation can cause lung edema (fluid in lungs) and '’
hyperemia (excess of blood in a body part), small
perivascular brain hemorrhages and brain edema (fluid in
brain). Ingestion can cause lung and brain symptoms, but

[}
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damage to the viscera (body cavity organs) is more common.
Hydrogen phosphide poisoning may result in (1) pulmonary
edema, (2) liver elevated serum GOT, LDH and alkaline
phosphatase, reduced prothrombin, hemorrhage and jaundice
(yellow skin color) and (3) kidney hematuria (blood in
urine) and anuria (abnormal or lack of urination).

Pathology is characteristic of hypoxia (oxygen deficiency in
body tissue). Frequent exposure over a period of days or
weeks may cause poisoning. Treatment is symptomatic.

The following measures are suggested for use by the
physician in accordance with his own judgment:

1. In its milder to moderate forms (symptoms of
poisoning may take up to 24 hours to make their
appearance), the following is suggested:

a. Complete rest 1-2 days during which the patient must
be kept quiet and warm.

b. If the patient suffers from vomiting or increased
blood sugar, appropriate solutions should be
administered. Treatment with oxygen is recommended
as is the administration of cardiac and circulatory
stimulants.

2. In cases of severe po’soning (intensive care unit
recommended) :

a. Where pulmonary edema is observed, steroid therapy
should be considered and close medical supervision
is recommended. Blood transfusions may be
necessary.

b. In case of manifest pulmonary edema, venesaction
should be performed under vein pressure control.
Heart glvcosides (I1.V.) can be used in case of
hemoconcuentration. Venesection may result in shock
In the case of progressive edema of the lungs, .:.
immediately intubate and remove edema fluid and _,,
administer oxygen over-pressure respiration, as wgll
as any measures required for shock treatment. 1In .
case of kidney failure, extracorporeal hemodialysis:, ceees

is necessary. There is no specific antidote kno#n et s
for this poisoning. ¢ o 0

[ X X R
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c¢. If the powder from Detia(R) GAS EX-B is ingested, induce ..’
-vomiting. Flush the stomach with a diluted potaqgipm sear sy
permanganate solution or a solution of magnesium, peroxide '
until flushing liquid ceases to smell of carbide.’'’'*’

Thereafter, apply carbomedicinalis.
D. PHYSICAL AND CHEMICAL HAZARDS
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Aluminum phosphide in Detia(R) GAS EX-B will release
hydrogen phosphide gas if exposed to moisture from the air
or if it comes into contact with water., acids or many other
liquids. Piling of bags may cause a temperature increase
and confine the release of gas so that ignition could
occur.

It is often desirable to open containers of Detia(R) GAS
EX-B in open air or near a fan which exhausts outside
immediately. Never open in a flammable atmosphere because
on rare occasions it may flash. When opening, point the
container away from the face and body. These precautions
will also reduce the applicator's exposure to nydrogen
phosphide gas.

Pure hydrogen phosphide gas is practically insoluble in
water and oils and is stable at normal fumigation
temperatures. However, it may react with certain metals and
cause corrosion, especially at higher temperatures and
relative humidities. Metals such as copper., brass and other
copper alloys, and precious metals such as gold and silver
are susceptible to corrosion by hydrogen phosphide. Thus,
small electric motors, smoke detectors, brass sprinkler
heads, batteries and battery chargers, fork lifts,
temperature monitoring systems, switching gears,
communication devices., computers, calculators and other
electronic or electrical equipment should be protected or
removed before fumigation. In miost cases all electronic
equipment must be removed. Hydrogen phosphide gas will also
react with certain metallic salts and therefore, sensitive
items such as photographic film, some inorganic pigments,
etc., should not be exposed.

III. DPIRECTIONS FOR USE

GENERAL .
1. It is a violation of federal law to use this product 4m a
manner inconsistent with its labeling. tia(R) GAS FX:B iywa"

Restricted Use Pesticide due to the acute 1nhalat1on.tox1c1§y
of hydrogen phosphide (phosphine, PH3) gas. For retail sal¥:t
and use only by certified applicators for those uses cqyereﬂub
the applicator's ertification or persons trained in accordanqp
with this prod: ~anual working under the direct sugpWwreision,
and in the phys .1 presence of the certified applxcatdf emas) >
Physical presence means on site or on the premises. L

-

2. Detia(R) is a highly hazardous material and may be ysed '
ocnly by individuals trained in its proper use. Befdrd''’
using, read and follow the label precautions and
directions on the label and in labeling.
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Additional copies of this manual are available from:

Research Products Company
P. O. Box 1460
Salina, Kansas 67402-1460
913-825-2181

3. At least two trained persons must be present when
Detia(R) GAS EX-B is applied from within the space being
treated or during reentry into a fumigated or partially
aerated site. Only one trained person is required when
the fumigant is applied from outside the area to be
treated.

4. Prior to applying this product, you must inspect the storage
structure to determine if it can be made sufficiently gas
tight. Decide how personal exposure monitoring should be
conducted. Notify appropriate company employees and provide
relevant safety information to local officials annually for use
in the event of an emergency. Apply this fumigant in an

( effective and safe manner including emergency procedures, etc.

5. §Ship holds., barges. containers on ships, railroad cars
and containers shipped piggyback by rail may be
fumigated intransit. However, fumigated trucks, vans,
trailers and similar transport vehicles cannot be moved
over public roads or highways until they are aerated.

6. The powder in Detia(R) GAS EX-B bags must not
come into contact with any processed food with the
EXCEPTION that it can be added directly to processed
brewers rice, malt, and corn grits used in the
manufacture of beer.

7. Protect copper, silver, gold and their alloys from
corrosive exposure to hydrogen phosphide.

( 8. Do not fumigate commodities with this product when
commodity temperature is below 40 degrees F (5 degrees
C). .

B. EFFICACY eeee 2T
Complete control of listed insect pests is frequently not e.'e veeses
achieved. Factors contributing to less than 100% control ve "o’
are gas leakage. poor gas distribution, unfavorable exposurq,"uo vesse
conditions, etc. In addition, some insects are less cenes
susceptible to hydrogen phosphide than others. To maximize - -‘5 v
control, extreme care must be observed in sealing, higher . A
dosages must be used, exposure periods must be lengthened, , ,, '
proper application procedures must be followed, and Yt U
temperature and humidity must be favorable. v '

C. USE PATTERN
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Detia GAS EX-B is registered with the U. S. Environmental
Protection Agency as an aid in the control of the

following insects:

almond moth
angoumois grain moth
bean weevil

cadelle

cereal leaf beetle
cigarette heestle
confused flour beetle
dermestid beetles
dried fruit beetle
dried fruit moth
European grain moth
flat grain beetle
fruit fly

granary weevil
greater wax moth
hairy fungus beetle
Hessian fly

khapra beetle
Indian meal moth
lesser grain borer
maize weevil
Mediterranean flour moth
pink bollworm
raisin moth
red flour beetle
rice weevil _
rusty grain beotle
saw—-toothed grain bestle
spider beetles
tobacco moth
yellow meal worm
Africanized bee
honey bee infested

with tracheal mite
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COMMODITIES

Detia{(R)} GAS EX-B i=s registered by EPA for the
fumigation of the following commodities.

a. Raw Agricultural Commodities

almonds pistachio nuts
barley popcorn

Brazil nuts rice

cashews rye

cocoa beans gafflower seed
coffee beans sesame seed
corn seed & pod vegetables
cottonseed sorghum

dates soybeans
filberts sunf lower seeds
flower seed triticale

grass seed vegetable seed
millet walnuts

oats wheat

peanuts

pecans

b. Processed Foods

The listed processed foods may be fumigated with
Detia(R). Under no condition shall any processed
food or bagged commodity come in contact with the
residual dust from Detia(R) GAS EX-B except that

Detia(R) may ba added directly to processed brewers
rice, malt and corn grits for use in the manufacture

of beer.

Processed candy and sugar
Cereal flours and bakery mixes

Cereal foods (including cookies., crackers, macaroni,

noodles, pasta, pretzels, snack foods and
spaghetti)

Prucessed cereal grains (including milled fract:on&.

and packaged cereals)
Cheese and cheese by-products
Chocolate and chocolate products (assorted

chocolate, chocolate liquor. cocoa. cocoa powder,

LA EER Y ]

dark chocolate coating and milk chocolate)
Processed coffee ..
Corn grits

Cured, dried and processed meat products and dr:ed‘

fish .
Dates .
Dried eggs and egg yolk =molids tresss

Dried milk, dried powdered milk, nondairy creamers.

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

[ ]
LERN ]
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peaches, pears, prunes, raisins and sultanas)

Dried and dehydrated vegetables (beans, carrots,
lentils, peas. potato flour, potato products
and spinach)

Figs

Malt

Peanuts

Processed herbs, spices, seasonings and condiments

Processed nuts (almonds, apricot kernels, Brazil
nuts, cashews, filberts, pecans, pistachio nuts and
walnuts)

Processed ocates {(including catmeal)

Rice (brewers rice grits, enriched and polished,
wild rice)

Soybean flour and milled fractions

Processed tea

Yeast (including primary yeast)

c. Animal Feed and Feed Ingrecients
d. No od oducts

Animal hide

Clothing

Processed or unprocessed cotton, wool and
other natural fibers or cloth

Feathers

Furs

Human hair, rubberized hair., vulcanized hair, mohair

Leather products

Tobacco

Wood, cut trees, wood chips and wood and bamboo
products

Paper and paper products

Dried plants and flowers

Seeds (grass seed, ornamental herbaceous plant seed
and vegetable seed)

Straw or hay

Tires (for mosquito control) '3
DOSAGE GUIDE ..o
Since hydrogen phosphide is a mobile gas and will penetrate
to all parts of the storage structure, dosage must be bagede,
upon the total volume of the space being fumigated and mot .
on the amount of bulk commodity it contains. For exampl¥,. ’
the same amount of Detia(R) is required to treat a 30,000 °°
bushel silo whether it is full or not. The following dqpnﬁp
ranges are allowed for bulk and space fumigations. v .
________________________________________________________ PRE XTI

DOSAGE RANGE: 2 to 13 bags per 1000 cu. ft.

-
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RESTRICTED USE PESTICIDE
DUE TO ACUTE INHALATION TOXICITY OF HIGHLY .
TOXIC HYDROGEN PHOSPHIDE (PHOSPHINE, PH3) GAS °

For retail sale to and use only by certified applicators for those uses
coverad by the applicator's certification c¢r persons trained in

accordance with this product manual working under the direct

supervision and in the physical presence of the certified applicetor.
Physical presence means on site or on the premises. Read and follow
the label and the Research Products Company product manual which

contains complete instructions for the safe use of this pesticide. .

APPLICATION PROCEDURES '

e €
FOR <

Datia(R)
GAS EX-B

w ')—6 3
HYDROGEN PHOSPHIDE FUMIGANT S

FOR
USE AGAINST LISTED INSECTS
WHICH INFEST LISTED RAW AGRICULTURAL
COMMODITIES, ANIMAL FEEDS. PROCESSED FOODS,
( NONFOOD PRODU( '3 AND STORED TOBACCO

Research Products Company
Div. of McShares, Inc.
P. O. Box 1460
Salina, Kansas 67402-1460

EPA Establishment No. 33982WG01
EPA Registration No. 2548-59

*see by
.
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NOTE: The maximum dosage allowed for dates, nuts and dried
fruits is 4 bags per 1000 cubic feet.

A T Sl S T e S —— T ——————— . S — W — e e ———

These dosages should not be exceeded. It is important to
realize that shortened exposure period cannot be compensated
for with an increased dosage.

The wide dosage ranges listed above are designed to
accommodate the variety of fumigation situations that might
occur. The major factor in selecting dosage is the
capability of the structure to hold hydrogen phosphide
during the exposure period and thus obtain and sustain
lethal concentrations throughout. It is more difficult to
obtain penetracion of gas throughout the structure in bulk
stored commodities. An example of this is the treatment of
grain stored in flat storage in which fumigant is probed or
surface applied.

Although it is permissible to choose from the full range of

dosages listed above, the following dosage ranges are
recommended for the various types of fumigations.

e e ek —— D e —— . — S —— Y — T —————————— A — e — v — =

RECOMMENDED DOSAGES FOR SEVERAL TYPES OF FUMIGATIONS
TYPE OF FUMIGATION DOSAGE_RANGE (BAGS/1000 CU. FT.)

1. SPACE (INCLUDING PACK-
AGED COMMODITIES)

A. MILLS, WAREHOUSES, 2 - 6
ETC.
B. BAGGED COMMODITIES 3-6
C. DRIED FRUITS, NUTS 2 -4
AND DATES ot
D. STORED TOBACCO 2 - 4 S
2. BULK STORED COMMODITES .
A. VERTICAL STORAGE 3-5 Jrente |, eegee,
B. TANKS 4-6 T e
C. FLAT STORAGE 5 - 13 et ..:f'.,
(LOOSE CONSTRUCTION) R AR
D. FARM BINS 6 - 13 '

E. RAIL CARS 3 -6
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F. BUNKERS, TARPED 3-6
GROUND STORAGE

G. BARGES 3 -7

H. SHIP HOLDS 3-6

- T i S S e —— T g D SED WL SIS SRS T A S A e S S i —— T A P T P e A v S — S S D SN G Gy S b ol G

The upper dosages listed are recommended in structures that are
of loose construction and in bulk stored commodities.

E. SEALING
There are many factors affecting a fumigation but most are
minor compared to sealing. Proper sealing is necessary to
insure effective control of insects and to protect man and
other forms of life in adjoining enclosed areas from
hydrogen phosphide during the fumigation. Proper sealing
must include the closure of all openings except tiny holes
or narrow cracks that are very difficult to seal. Maximum
results, howaver, can be achieved if even these are sealed.
Polyethylene sheeting and masking or duct tape are adeguate
sealing materials. Contact Research Products Company for
additional information.

F. EXPOSURE GUIDELINES
The following table may be used as a guide in determining

the minimum length of the exposure period at the indicated
temperatures.

TEMPERATURE TO WHICH

FUMIGANT AND/OR INSECTS EXPOSURE
ARE EXPOSED PERIOD
Below 40 F Do Not Fumigate
40 F - 49 F 14 days(336 hrs.) sie
SO F - 59 F 9 days(216 nrs.) ,,,. s
60 F - 77 F S days(120 hrs.) ..., * *
Above 77 F 3 days(72 hrs.) . et

The length of the fumigation must be great enough so as ¢’ " eedes’
provide for adequate control of the insect pests which *

*
LI L]
¢

infeat the commodity being treated. It is necessary to * sesess
lengthen the fumigation at lower temperatures since inseqti. %’
are more difficult to kill under these conditions. In thjg.» e
regard, the temperature to which the insects are exposed,K is, v
the critical factor. e

There is little to be gained by extending the exposure
period if the structure to be fumigated has not been
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carefully sealed. Careful sealing is required to ensure
that adequate gas levels are retained. Proper application
procedures must be followed to provide satisfactory
distribution of hydrogen phosphide gas particularly in the
fumigation of bulk commodity contained in large storages.

When Detia(R) GAS EX-B is not uniformly added to a bulk commodity
mass (i.e. surface application or shallow probing) exposure times
must be substantially lengthened to allow penetration of gas
throughout the commodity. As a "rule of thumb”" a minimum of 1 day
should be added to the exposure time listed above for each 10 feet
the gas must penetrate downward. It is preferable to add 2 days
for each 10 feet. Some structures can only be treated when
completely tarped.

In addi.ion, the fumigation period should be long enough that
the production of hydrogen phosphide has essentially ceased.
This wi)ll minimize hazards ir the disposal of spent aluminum
phosphiide products remaining. Temperature and humidity to
which Detia(R) GAS EX-B is exposed are important to this
determination since both lower temperatures and/or dry air
retard gas release.

Consequently. exposure periods recommended in the table are
minimum pericds and may not be adequate to control a1l stored
product pests under all conditicns This is particularly
true at lower temperatures (below ) degrees F). Nor will
they always provide for the cessation of the production of
hydrogen phosphide when pellets or tablets are exposed to
inadequate moisture levels.

If the temperature to which the insects are exposed is warmer than
the temperature to which the bags are exposed (i.e. may occur in a
winter space fumigation) it may be possible to obtain an effective
insect kill before the bags are totally spent. In this event it is
permissible to conclude a space fumigation as soon as an effective
kill has been achievad lLowever the bags must be deactivated prior

to disposal. See deactivation instructions on page of this
manual . .oe
Whenever possible, exposure periods should exceed minimum:."" ¢ ¢
periods listed above. Remember, the key to effective . sesaer
results lies with correct dosage, long exposure pericds, . b
proper application procedures and well sealed enclosures;***** ., °**I*°,
APPLICATION PROCEDURES e
1. GENERAL STATEMENT . ¢
The following instructions are intended to provide *°°° T

general guidelines for typical fumigationa. These

instructions are not intended to cover eveir'y type of
situation nor are they meant to be restrictive. Other
procedures may be used if they are safe, effective and
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consistent with the properties of aluminum phosphide
products.

APPLICATION PROCEDURES FOR DIRECT ADDITION OF Detia(R)
GAS EX-B BAGS TO BULK COMMODITIES

a. Commodities: Listed raw agricultural commodities,
seeds, wood chips, animal feed and feed ingredients;
and processed brewers rice, malt and corn grits used
in the manufacture of beer.

b. Storage Structures: Bins, tanks, siios, granaries, flat
storage, bunkers, bulk rail cars, etc.

€. Procedures For Vertical Storage: (concrete upright bins
and other silo type bins that can le quickly transferred)

(1) Bags may be added to the commodity as the bin is
filled, but must be removed as the bin is
emptied. Detia(R) Pellets and Tablets are most
suited to this application since they can be
automatically added to the commodity and are not
removed after the fumigation.

(2) For best results all cracks and openings with the
exception of fill openings should be closed or sealed
pricor to fumigating the bin. To this end, vents near
the bi1 top connecting adjacent bins should be sealed
prior to the fumigation. If the bin is entered to seal
these openings after the fumigant has been added.
proper respiratory protection must be worn.

(3) Determine minimum exposure time based on commodity
temperature and moisture. At commodity moistures of
below 11.5%, exposure periods should be extended to
obtain complete reaction of the fumigant.

(4) Calculate the number of bags needed and the rate
at whirk they must be added based upon the rate"

at which the b..a will be filled. soes A
(5) Detia(R) bags are applied by hand on the ' eete
headhouse/gallery belt or into the fill open1ng}., cenes
Add fumigant in as continuous a manner as ® eetes’
possible to the commodity stream. "..§ .

(6) Keep an accurate count of bags added since the * e

+ 0

bags must be removed when the bin is emptied. 2;.,' seerrs

Bags can be removed by transfer of the commodity, v
through a screen or scalperator. A

(7) Seal the bin deck openings after the application is
complete.
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! (8) Bins requiring more than 24 hours to fill should
? not be fumigated by direct addition as the bin
- is filled.

(9) Post "DANGER" placards on all entrances and on the
discharge gate.

(10) Bins needn't be aerated until they are transferred.
Workers amust not be over exposed during this transfer.

d. Procedures For Flat Storage: (rectangular shaped bins,
tanks, farm style bins and other horizontal bins)

(1) Check the storage for tightness.

(2) To the extent practical seal any vents, cracks or
sources of leaks.

(3) Determine dosage and exposure time. The dosage will

( depend in large part on a combination ¢f the tightness
of the seal, the application procedure and the grain
depth. The poorer the seal and the farther the gas
must penetrate to reach throughout the bin the higher
the required dosage will be. For good results add the
length of time required for the gas to penetrate
throughout the bin to the exposure time given on page
of this manual. To the extent pcssible, lengthen the
exposure period. As a "rule of tiumb" a minimum of 1
€ay should be added to the exposure tiire for each 10
feet the gas must penetrate downward. It is preferable
to add 2 days for each 10 feet.

Exposure periods listed on page of this
manual should also be lengthened at commodity
moistures below 11.5% to obtain complete reaction

( of the fumigant.
(4) Determine applicatior procedure to be used. .:.
This can include shallow probing, uniform ‘:.. seesss
addition as the bin is filled, or surface !, . .
application. . seeasce

Bins requiring more than 24 hours to fill shﬁﬁi&'nof"'
fumigated by addition as the bin is filled singe large

quantities of gaseous fumigant may escape beforu'thq,,",
bin is finally sealed. *a’

(5) Surface application can be used if the bin can’’ veoe
be made sufficiently gas tight to contain the:*'*
fumigant long encugh for it to penetrate
throughout. In this instance it is advisable to
place 1/4 of the dosage in the floor level




(6)

(7)

(8)

(9)
(10)
(11)

(12)
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aeration ducts. This fumigant must not contact
liquid phase water.

Surface application can be accomplished using
individual bags or the 15 feet long "bag
blanket" (equivalent to 100 bags per blanket).
It is easier to retrieve the individual bags
after the fumigation if they are placed on a
strip of Kraft paper. Better retention in the
commodity mass may be attained by placing the
bag blankets in a shallow trench and covering
them with commodity. DBag blankets are quickly
applied and easily retrieved. so they are ideal
for large bulk storages. If necessary the bag
blanket may be subdivided, but do not save a
left over segment for a future fumigation.

Shallow probing can be accomplished using the
"bag belt" (4 bags per belt). A "locator" cord
should also be attached to the bag belt for easy
identification and removi: 1 of each belt. The
belts should be spaced az evenly as possible
over the entire surface of the commodity.

Arrange enough applicators and other workers to
complete the job quickly enough to avoid excessive
exposure to hydrogen phosphide gas. The production of
gas during application can be significantly retarded by
conducting fumigations when temperatures in the bin are
lowest and other work practices. It is often advisable
to wear approved respiratory protection during
application of fumigant under hot and humid conditions,
particularly when considerable time must be spent
inside the structures b2ing treated. Monitoring with a
suitable detection device is required to assure that
the 0.3 ppm 8 hour TWA is not exceeded. See
"Industrial Hygiene Monitoring"” section on page of
this manual.

It is often advisable as an additional seallnq measqpe"-
to cover the commodity with plastic tarps. -

..'.
LL L N NN
[ ] [ L]

Seal all remaining exits. et ."

Post "DANGER" placards on and lock all entranocgse.
e

The bin needn't be aerated unless reentry iz ° ‘e’
required. Consult safety procedures listed qkuguheno.u-
in labeling. R AR
Remove and dispose of bags prior to emptying bin or

during emptying if the bags cannot be retrieved
otherwise.
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e. Procedures for Bunkers and Cther Outdoor Tarped
Commoditias:

(1) See steps "3, "4", "5", and "6" in section "d" above.

(2) When tarps are being spread over ground storage
they should be glued, clamped or otherwise sealed
together. Sand or water snakes can be used for a
ground seal.

{3) Surface or shallow probing may be done through slits in
the tarp or the tarp can be spread over the commodity
after application. Seal slits after application.

(4) This is an outdoor application so safety
monitoring and respiratory equipment are not
required.

( (5) Post "DANGER" placards.

(6) When possible remove bags prior to moving the
commodity.

f. Procedures for Farm Storage:

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

(2) Sealing
Leakage is the single most important cause of
failure in the treatment of farm bins. Since
these bins are usually small by comparison they
( have a higher leakage area in proportion to
their capacity. Most wooden granaries are so
porous that they cannot be successafully .E.
fumlgnted unless they are completely covered _ . seecss
w.th plastic sheeting or similar tarp. Steel:, . .
bins are also usually of very loose constructlon -
and therefore require much attention to senlgpg. e
All vents and aeration ducts must be tightly " °" . *°2°%.
sealed using 4 mil polyethylene sheeting or #ts ¢
equivalent. The plastic must be sealed directly

to the metal with tape or other adhesive. It is T
not sufficient to "cinch up” the plastic as H%t}b segres
a belt. The surface of the grain should be * ey

covered with plastic sheeting after Det:a(R) haw
been applied. Tarping of the grain surface wxll
greatly reduce leakage. Other ssaling
techniques are recommended, i.e. closure of all
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large cracks with coulking, foam ingulation or
other sealant. Sealing these cracks will
greatly reduce the required dosage. Two mil or
thicker piastic can be used for tarping the
grain surface, however, the plastic used on the
outside of the bin should be at least 4 mils.
Wher an entire structure is tarped the plastic

must be at least 6 mils thick to prevent
excessive tearing during the fumigation.

(3) Dosage
Unless all the large cracks are sealed as described
above the dosage recommended should be 8-16 bags per
1000 bu. (6-13 bags per 1000 cu. ft.) capacity of the
space under the plastic tarp.

(4) Additicnal Application Instructions
Probing bag lLelts into the grain mass is the
recommended method of application. Probe
insertions should hbe scattered evenly over the
surface. Place no more than 1/4 of the total
dose in floor level aeration ducts. Be sure the
inside of the aeration duct is diry before adding
the bags Addition of Detia(R) to water in an
aeration duct can cause a fire. Seal the
aeration fan as lescribed above.

(5) Additional Precautions
Do not fumigate bins that will be entered by humans or
animals prior to aeration. Do not fumigate areas which
house equipment containing copper or other metals which
will be corroded by hydrogen phosphide. This includes
electrical and electronic equipment.

Place "DANGER" placards on entrances tc the bin and
near the ladder. See section on "PLACARDING OF

FUMIGATED AREAS" on page of this manual.

If monitoring equipment is not available, an aéproved
canister respirator must be worn for indcor I M-
application. If an approved respirator is nots, . -

available, application must be done from outside of ?Bé“
site to be fumigated. Al)so refer to all othor .
precautions given in this manual. . ::E::-
r » ]
(6) Post Aeration Treatment o sssase
It is good practice to spray the grain surface ‘with an..’
approved insecticide protectant to retard re:pfkstatqqn"
and to fog the space above the grain to kill existing **

adult flying insects. v
3. APPLICATION PROCEDURES FOR SPACE FUMIGATIONS
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Procedures for Mills, Warehcuses, Focd Processing Plants,

Chambers, Trucks, Trailers, Containers and other Itatic

Sealable Enciosutes

(1)

(4)

(5)

(6)

(7)
(8)

Determine the dosage of bags to be applied based upon
the following parameters for space fumigation:

The volume of the structure

The air and/¢r commodity temperature

The general tightness of the structure to be
fumigated.

Determine exposure period based on the "Exposure Cuide®
on page of thisg manual.

Seal all openings except for the door ba2ing usecd to
enter and leave. Pay particuiar attention to apenings
to connecting or adjacent stiructuras,

Place bags on floor in systema.ic manner. It i3
not necessary to distribute the bags ewvenly cwver
the entire floor. Do not toss bags inte inaccessible
areas. The lag bLlankets (equivalant to 100 baygs
per 15 focot long blanket) can be cazily 1ollied

out on the floor and vetrieved. The bag bilanket
is well suited to large fumigations. If necessary
the bLag blanket may be subdivided., but do not

save a left over segment for a future fumigation.
Check to see that they have not piled up ard

that they are spread ocut evenly to minimicze
contact between the individual bags.

Detia{(R) GAS EX-B bags shall not be placed in or
attached to comnmcadity packages containing

processed food. If placement of bags on the

floor is not convenient they may be attached to

a wall or other support. They may alsoc Le

applied by taping the bags on cardboard with

spacing between bags. Tape across the bhag ends,

only. ©GSpecially designed discs or boards are * evnnn

available for this purpose from Research -

Products Company. If the Detia(R) Fumi- “Board Y essees

Detia(R) Fumi-Disc is used., taping iz not P o

necessary. e, ':E“.
L Y ] »

When fumigating multiple story buildings, each’ s evoses
floor is considered a separate enclosure. Applicatin.,*
should begin with the top floor and end withi Lh% growd,
floor. XXX ...ai.

1
e

Se~.: all remaining exits,

Placard and lock all entrances.
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(9) Aerate the structure upon completion of the exposure
period. Standard aeration time and practices should be
develope’ using a low level detection device.

Practice will vary widely at different sites but will
usually include opening windows, doors, and vents and
activatinr any ventilation equipment. Reentry of an
unaerated structurs must be done in pairs wearing
appropriate respir.tory equipment.

(10) Dispose of remaining bags. SEE "STORAGE AND DISPOSAL"

on page of this manual. Avoid breathing the
dust.
b. Procedu Spac i i U T

(1) General
Follow the pertinent instructions given immediately
above in part "a".

Use of plaastic sheeting or tarpaulins to provide a
fumigation enclosure is one of the easiest and least
expensive means for providing relatively gas tight
enclosures which are very well suited for fumigation.
Plastic tarps are penetrated only very slowly by
hydrogen phosphide gas, and tight coverings are readily
formed from the sheets. The volume of these enclosures
may vary widely.

(2) Sealing
An enclosure suitable for fumigation may be formed by
covering packaged commodities with plastic sheeting.
The sheets may be taped, glued, or clamped together to
provide a sufficient width of material to ensure that
adequate sealing is obtained. If the flooring upon
which the commodity rests is of wood or other porous
material, it should be repositioned onto plastic
sheeting prior to covering for fumigation. The, plastic
covering of the pile may be sealed to the floor**using
tape, glue, sand or water snakes. by shoveling.aqil Y’
sand onto the ends of the plastic covering or.by othlr
suitable procedures. The plastic covering should be®’s.’
reinforced by tape or other means around any “gHha%P  seese
corners or edges in the stack so as to reduce the rigi..*

*
L d
[ ]
-
L]

of tearing. Thinner sheeting, about 2 mils.'i&us .
suitable for most indoor tarp fumigations. However, e
mil plastic or thicker is more suitable for qutgpor '

applications where wind or other mechanical sttafses*®:'’!

are likely to be encountered. , tror?
(3) Additional Application Instructions

Bags may be applied under the edge of the tarp or

through slits. The bags should be protected from




condensation or other source of water. The slits in
the covering should be carefully taped to prevent loss
of gas once the dose has been applied. Bags should not
be piled or overlapped. Care should be taken to
prevent the plastic tarp from covering the bags in such
a way as to prevent contact with moist air or to
confine the gas. Refer to other sections for dosage
and exposure times.

(4) Additional Precautions
See appropriate precautions if the fumigation is
conducted indoors as opposed to outdoors. Indoor
fumigation precautions are handled as any other
situation where the application is made from outside
the area being fumigated. Workers may occupy adjacent
indoor areas but they must be protected from
overexposure to hydrogen phosphide by adequate sealing,
ventilation or as a last resort, respiratory
equipment .

Do not walk on stacks during the fumigation.

Place "DANGER" placards at conspicuocus points on the
enclosure.

Follow precautions listed elsewhere in labeling.

(5) Aeration
Precautions must be taken to assure that exposure
to hydrogen phosphide in excess of allowed limits
does not occur both during the fumigation and
aeration.

4. APPLICATION PROCEDURES FOR RAIL CAR5, CONTAINERS, TRUCKS
AND OTHER SIMILAR VEHICLES

a. General
This section addresses fumigation of transport ..
vehicles whether fumigated static or intransit.
Rail cars and containers shipped piggyback by raj},.*

4000 L X LN ]

may be fumigated intransit., but it is not legal (o ceses’
move trucks, trailers, etc., over public roads of ‘. . .

highways until they are aerated. See section “III?J“ sesses
on page of this manual for recommendations qn_,, - ..
placarding, commodity aeration and training of s o b
persons authorized to remove placarding. oo 0t

Notify the consignee if the commodity is to be
shipped under fumigation. If the consignee is
unfamiliar with proper handling of fumigated

rail cars, it is recommended that they be provided
with the necessary information.
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Rail cars, containers, trucks, and other transport
vehicles loaded with bulk commodities to which
Detia(R) bags may be added are treated in
essentially the same way as any other storage
facility. Detia(R) may be added as the vehicle is
being filled, the dose may be scattered over the
surface after loading has been completed or the bags
may be probed below the surface. Surface
application is not recommended for intransit
fumigation. Carefully seal any vents, cracks or
other leaks particularly if the fumigation is to be
carried out intransit.

Detia(R) GAS EX-B bags shall not be placed in or
attached to commodity packages containing processed
food. If placement of bags on the floor is not
convenient or if the vehicle is being fumigated
intransit, they may be attached to a wall or other
support. They may also be applied by taping the
bags on cardboard with spacing between bags. Tape
across the bag ends only. Specially designed discs
or boards are available for this purpose from
Research Products Company. If the Detia(R)
Fumi-Board or Detia(R) Fumi-Disc is used. taping the
bags is not necessary.

Instructions that follow suggest specific procedures
for treatment of rail cars and containers when direct
addition to the commodity is not used.

P es fo j ~— Rou Hatch

(1) Close and secure all hatch covers except those
being utilized for the fumigation.

(2) Seal all other openings. Pay particular attentlion to

VOl’ltB. ra e E.':..:
(3) Clean the flange lip of hatch (or hatches) being ..:::

utilized. If the commodity extends into the.&hﬁpat.a&

the hatch, force it away to the extent p0351ble canee’

(4) Open containers and insert bags into the pockets of **2°°:
a Detia(R) Fumi-Disc. . ve

. .?
. » TYLEE]
. .

(5) Place the loaded Fumi-Disc into position, bagﬂggge dp.

(6) Secure the Fumi-Disc into place with masking tap~.
"7) lLower the cover into place and secure. Insert a

"DANGER" placard into a clear plastic bag and tape it-
securely to the hatch cover.
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(8) Insert "DANGER" placards into clear plastic bags and
secure with masking tape near the ladder on each side
of the car.

c. Procedures for Bulk Rail Cars -- Slot Hatch

(1) Fold the edges of a Fumi-Board to form a tray. The
Fumi-Board is designed to "hang" in the hatch cpening.

(2) Open containers and insert bags into pockets of
Detia(R) Fumi-Roard.

(3) Place the loaded Fumi-Board into position, bag
side up.

(4) Secure into place with masking tape.

] [ ]
4% 0 [ 1 X ]

(S) Lower the hatch covers and seal the edges wigh'tgpa.-do.

(6) Insert a "DANGER" placard into a clear plastfcihbdg °°3°°%
and tape it securely to the hatch cover.

(7) Insert "DANGER" placards into clear plastic bags
and secure with masking tape near the ladder on
each side of the car.

d. Procedures for Boxcars

(1) Close and secure one of the doors from the
inside. Seal all openi~gs and joints. If




(2)

(3)

(4)

possible caulk joints and drape entire dcorway
with polysthylene film, securing the edges to
the inner wall, floor and ceiling with masking
tape.

Inspect the roof, floor and walls for holes
and/or cracks. Seal all openings with either
masking tape or caulking compound.

If pomsible, drape remaining doorway with
polyethylene film before door is clomsed. Secure
edges to door jams and floor. Close door and
secure. If doorway is draped with polyethylene
it may not be necessary to seal the door from
the ocutside. If doorway is not draped, seal all
cracks, openings and joints with masking tape
and/or caulking compound firom the outside.

Open containers and insert bags intc pockets of
Detia{R) Fumi-Disc or Fumi-Board.

2gs!
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(5) Place the loaded Fumi-Disc or Fumi-Board onto
the load, bag side up. Secure it into place
with tape:

{(6) Or, nail it to the wall:

(7) Post "DANGER" placards by inserting into  “....’
clear plastic bags and taping them to each doon.

Procedures for Containers

Procedures for containers are essentially th2 same
as boxcars except their doors tend to be more gas
tight and they often have only a real door which
must be mealed after application is completed.
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5. APPLICATION PROCEDURES FOR INTRANSIT FUMIGATION OF SHIP

HOLDS

a. General Information:

(1)

(2)

Shipboard rfumigation is also regulated by the U.S.
Coast Guard Regulations 46 CFR 147A.

This product is toxic to fish. Keep ocut of lakes,
streams and other aquatic environments. Do not
contaminate water by cleaning equipment or dispcsal of
wastes.

b. Pre-Vovya Fumnigati ocedures and Precautions:

(1)

{2)

(3)

(4)

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

Prior to fumigating a vessel for intransit cargo
fumigation, the master of the vessel or his
representative, and the fumigator must determine
wnether the vessel is suitably designed and configured
so ag to allow for safe occupancy by the ship's crew
throughout the duration of the fumigation/voyage.

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

The person responsible for the fumigation muoait. cen s
notify the master of the vessel >r his representative
of the requirements relating to personal pratestion.....
equipment*, low range detection equipment and that a.:..’
person qualified in the use of this equipmeﬁf'qﬁst .

accompany the vessel with cargo under fumigation. eesgee:
Emergency procedures, cargo ventilation, perjogdic . o
monitoring and inspections, and first aid meggues MLML:
be discussed with and understood by the master of tid *°

Lennan

vesse]l or his representative. ’

kg
) L]

Seal all openings to the cargo hold or tank using
suitable, water proof, gas tight materials. Lock
and/or otherwise secure all openings. manways, etc.
used to enter the hold. Post appropriate "DANGER"
placards on same.




(5)

(6)
(7)

(8)

(9)

(2)
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On tankers the over-space pressure relief system of
each tank must be sealed by (1) the closing of
appropriate valves and (2) sealing the openings into
the over-space with gas tight materials.

Contact appropriate authorities.

If the fumigation is not completed and the vessel
aerated before the manned vessel leaves port, the
person in charge of the vessel shall insure that at
least two units of personal protection equipment and
one gas or vapor detection device and a person
qualified in their operation be on board the vessel
during the voyage.

During the fumigation or until a manned vessel

leaves port or the cargo is aerated, the person in
charge of the fumigation shall insure that a qualified
person using gas or vapor detection equipment test
spaces adjacent to the fumigated cargo area and all
regularly occupied spaces for fumigant leakage.

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

Review with the master, or his representative, the
voyage precautions and procedures.

*Personal protection equipment means a respirator or
gas mask fitted with a canister designed for phosphine
gas which is approved by NIOSH/MSHA. A gas marfk and

canister is approved for use up to 15 ppm. Abcve 15
ppm or at unknown concentrations a SCBA or its '

equivalent must be used. rave ....:
Progedures for Bylk Dry Cargo Vessels and Tankersa «°»  sess»,
(1) Calculate dosage on the basis of cargo hold Ga}u&e. :

Dosage is always calculated for total hold volume **I°°:
irrespective of the commodity tonnage in the.hohg.'

LL N ]

Detia(R) GAS EX-B...... 2-6 bags per 1000 cubi¢, flget
Procedure for Detia(R) GAS EX-B (Bag Blanket)

(a) After a hold has been filled or completed, dig
a shallow trencli approximately 15 feet long and 2°
feet wide for each blanket being used. Maintain at
least a two foot separation between trenches and
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stay in from side walls at least 10 feet.

(b) Open bag blanket containers one at a time;
remove the blanket; unioll it until fully
extended and position into the trench. Cover
#ith the commodity.

(3) Procedure for Detia(R) GAS EX-T (individual bags)
After a hold has been filled or coumpleted, open
containers and distribute bags uniformly onto
commodity surface with spacing between each. Do not
place bags within 10 feet of side walls. Step on
each bag after placement.

(4) Procedure for LCetia(R) GAS EX-DB (Bag Belt)
After a hold has been filled or completed, open
containers and begin inserting {(probing) bag belts
into the commodity mass with spacing between. Do
not probe within 10 feet of sidewalls. Attach a
"locator"” cord to each telt before insertiomn,
( leaving the loose end or. the commodity surface.

(5) Observe closing of hatch covers clusely. Stop the
closing if the cover snags a bag blanket, individual
bag, or bag belt. Reposition the blanket, bag or

belt and resume closing.

d. Voyage Precautions and Procedures:

(1) At regular inte:vals monitor spaces adjacent to
areas containing fumigated cargo and all regularly
occupied areas for fumigant leakage using appropriate
gas detection equipment.

Special attention should be given to living quarters,
( kitchens, storercoms., mess halls, keel ducts..dpy vt
rooms, the bridge, engine room and any other,dnclosed '
spaces occupied or fregquented by crew members durind’h'’:
voyage. e ow ...::

(2) If hydrogen phosphide is detected, evacuate tire Epace ,
or area, locate and seal off the source of the ltak ceeess
wearing appropriate respiratory protection equipmant.”..’

Ventilate the area before allowing occupantségg.- eesses
return. e oo oo
....bl.

(3) Do not enter fumigated holds or tanks.

(4) Do not open, ventilate or aerate the fumigated
holds during the voyage.

e. Precautions and Procedures During Discharqe:
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If necessary to enter holds prior to discharge, test spaces
dirsctly above cargo surface for fumigant concentration,
using appropriate gas detection and personal protection
equipment. Do not allow entry to fumigated areas without
personal protection equipment, unless fumigant
concentrations are at safe levels, as indicated by a
suitable detector.

Personal Protective Equipment and Monitoring:

(1) Fully loaded holds on dry bulk carriers are
considered an outdoor fumigation.

(2) Tanker holds which must be entered to fumigate and
partially loaded holds on dry bulk carriers are
fumigated from within the area being treated.

(3) See sections "I" and "M" on pages of this manual
for requirements.

{(4) If hydrogen phosphide is detected a minimum of two
qualified persons on ship should wear the gas mask and
canister described above while aerating the area and
locating and sealing the leak.

APPLICATION PROCEDURES FOR INTRANSIT FUMIGATION OF CONTAINERS
ON SHIPS

When fumigating bulk commodities to which direct
addition of this fumigant is not allowed or packaged
commodities, refer to section "3.a" on page of
this manual.

b. Intransit fumigation of containers on ships is
regulated by Coast Guard Regulation 46 CFR 147A and the
applicator or shipper must obtain and comply with'yw.S.
Coast Guard Special permit No. 52-75. Contact the.Coast:':
Guard or Research Products Company for additionask:. veesss
information. . *..!
c. Comply with general precautions given in labelingf."". -
APPLICATION PROCEDURES FOR FUMIGATION OF BARGES LT eegees
a‘ . . )

o 2 ) [T YR NR
(AT X )] L

Since barge fumigation is a type of flat storage. funigaticn
as well as having similarities in common with a @lip. refer
to the sections "Procedures for Flat Storage™ on page

and "APPLICATION PROCEDURES FOR INTRANSIT FUMIGATION OF
SHIP'S HOLDS" on page
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Barge fumigation is regulated by the U. 5. Coast Guard
Regulations 46 CFR 147A as modified by U. S. Ccast Guard
Special Permit 2-75. The shipper or fumigator must posses
this permit prior to fumigating. To obtain this permit
contact
U.5. Coast Guard
Hazardous Materials Branch
Washington, D.C. 20%33-0001.

Sealin

Special care must be taken in determining whether a barge
is suitable for fumigation. Excessive leakage may occcur
through poorly sealed hold covers.
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PROTECTIVE CLOTHING

It is not necessary to wear gloves or other protective
clothing. However, wear dry gloves made of cotton or cother
material if contact with the dust is likely. Wash hands
after use.

RESPIRATORY PROTECTION
1. WHEN RESPIRATORY PROTECTION MUST BE WORN

NIOSH/MSHA approved respiratory protection must be worn
during exposure to concentrations in excess of permitted
limits or when concentrations are unknown.

2. PERMISSIBLE GAS CONCENTRATION RANGES FOR RESPIRATORY
PROTECTION DEVICES

A NIOSH/MSHA approved, full face gaz mask-hydrogen
phosphide canister combination may be used at levels up
to 15 ppm or to escape from levels up to 1300 ppm.
Above this level or in situations where the hydrogen
phosphide concentration is unknown, a NIOSH/MSHA
approved, self-contained breathing apparatus {SCBA) or
its equivalent must be used. The NIOSH/OSHA Pocket
Guide, B-85, DHEW/NIOSH 78-210, lists these and other
types of approved respirators and the concentration
limits at which they may be used.

3. REQUIREMENTS FOR AVAILABILITY OF RESPIRATORY PROTECTION

Respiratory protection must be available at the site of
application in case it is needed when applying Detia(R)
from within the structure being fumigated. An approved
full face gas mask, phosphine canister combination or
self-contained breathing apparatus (SCBA) or its
equivalent must be available at the site of application.
If SCBA or its equivalent is not available at the "t

application site, it must be available locally, for :ee» E":°E
example, at a fire station or rescue squad. vese cesans
- L} L]
Respiratory protection need not be available for sraere seses
application from outside the area to be fumigated sully _,  seeeo
as hand feeding the bags into the grain stream " .
as it goes into a bin, if exposureas above the . et
permitted exposure limit will not be encountered. . ee .“J:‘
Respiratory protection need not be available for outdoqy, e
apt.ications. *
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If monitoring equipment is not available on a farm and
application cannot be done from outside the structure,
an approved canister respirator must be worn during
application from within the enclosed indoor area.

PLACARDING OF FUMIGATED AREAS
The applicator must placard or post all entrances to the
fumigated area with signs bearing:

1. The signal word "DANGER/PELIGRO" and the SKULL and
CROSSBONES symbol in red.

2. The statement, "Area and/or commodity under fumigation,
DO NOT ENTER/NO ENTRE".

3. The statement "This sign may only be removed after the
commodity is completely aerated (contains 0.3 ppm or
less phosphine gas). If incompletely aerated commodity
is transferred toc a new site, the new site must aiso be
placarded and workers must not be exposed to more than
0.3 ppm phosphine.’

. The date and time fumigation begins and is completed.

Name of fumigant used.

Nanie, address, telephone number of the applicator.

o b

All entrances to a fumigated area must be placarded. Where
possible, placards should be placed in advance of the
fumigation in order to keep unauthorized persons away. For
railroad hopper cars, placarding must be placed securely on
both sides of the car near the ladders and next to the top
hatch into which the fumigant is introduced.

Do not remove a placard until the treated commodity is aerated
down to 0.3 ppm or less. To determine whether aeration is
complete, each fumigated site or vehicle must be monitored

and shown to contain 0.3 ppm or less hydrogen phosphide gas

in the air space around and, when feasible, in the mass of,

the commodity. e
Transfer of incompletely aerated commodity to a new site.dws
permissible, however., the new storage must be placarded if *it
contains more than 0.3 ppm hydrogen phosphide. PP sesve
Workers who handle incompletely aerated commodity must bé";i .
informed and appropriate measures must be taken (i.e. sesees
ventilation or respiratory protection) to prevent exposureq. - *e
from exceeding the exposure limits for hydrogen phosphidd.l,.® i

L
*»0®

It is recommended that the person responsible for removing
the placards be familiar with the physical. chemical and
toxicological properties of hydrogen phosphide. They should
also be knowledgeable in how to take gas readings, exposure
limits, symptoms and first aid treatment for hydrogen
phosphide poisoning.
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GAS DETECTION EQUIPMENT

There are several reliable devices marketed. One type

is the hand pump when used in conjunction with the
appropriate detector tube. They are portable, simple
devices and do not require intensive training or elaborate
supporting equipment to operate. Furthermore, they are
inexpensively adaptable to remote monitoring procedures 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
equipment or contact Research Products Company for more
information.

AERATION OF FUMIGATED COMMODITIES

1. FOODS AND FEEDS
Tolerances for hydrogen phosphide residues have been
established at 0.1 ppm for animal feeds and 0.01 ppm for
finished foods. To guarantee compliance with these
tolerances, it is necessary to aerate these commodities
for 48 hours prior to offering them to the end
consumer.

2. TOBACCO
Tobacco must be aerated for at least three days (72
hours) winen fumigated in hogsheads and for at least two
days (48 hours) when fumigated in other containers.
When plastic liners are used, longer aeraticon periods
will probably be required to aerate the commodity down
to 0.3 ppm.

3. As an alternative to these aeration periods, each
container of a treated commodity may be analyzed for
residues using accepted analytical methods. If residues
are less than tolerance levels, the commodity may be
shipped to the consumer regardless of the above holding

periods. v
APPLICATOR AND WORKER EXPOSURE voka
1. HYDROGEN PHOSPHIDE EXPOSURE LIMITS .

Exposure to hydrogen phosphide must not exceed the B.iee'e
hour TWA of 0.3 ppm for applicators and workers durih
application. Application is defined as the time pericd,?
covering the opening of the first container, applying .,
the appropriate dosage of fumigant and closing up the ..
site to be fumigated. All persons in the treated silel..’
and in adjacent indoor areas are covered by this Jeeste
exposure standard. .
After application is completed worker or applicatoer
exposure must not exceed 0.3 ppm maximum concentration.
Such exposures may occur because of leakage into
enclosed areas from fumigation sites, during reentry or
during transfer of unaerated commodity.

ey

LX 2
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APPLICATION OF FUMIGANT
Depending upon temperature and humidity., Detia(R)} GAS
EX-B releases hydrogen phosphide gas eslowly upon
exposure to moisture from the air. This release is
often slow enough to permit applicators to deposit
fumigant in the desired areas and then vacate the
premises without significant exposure to the gas. If
the fumigator's exposure exceeds the 8 hour TWA of 0.3
ppm, approved respiratory protection must be worn. Gas
concentration measurements for safety purposes must be
made using low level detector tubes or other suitable
low level detection equipment. See the "Industrial
Hygiene Monitoring" section below. Information on
hydrogen phosphide (phosphine, PH3) detector tubes may
be obtained from Research Products Company.

It is often practical to wear approved resgpiratory
protection from start to finish. This is particularly
true when performing large space fumigations or when
fumigating bulk stored commodities in flat storage
buildings.

LEAKAGE FROM FUMIGATED SITES

Hydrogen phosphide is highly mobile and given enough
time may penetrate seemingly gas tight materials such as
concrete and cinder block. Therefore, adjacent,
enclosed areas likely to be occupied should be examined
to ensure that significant leakage has not occurred.
Sealing of the fumigated site and/or air flow in the
occupied areas should be used to reduce exposure.

AERATION AND REENTRY

If the area is to be entered after fumigation, it must
be aerated until the level of hydrogen phosphide gas is
0.3 ppm or below. The area or site must be monitored %é
ensure that liberation of gas from the treated commod idy. o e e
does not result in the development of unacceptable .

levels of hydrogen phosphide. Do not allow reentry into et
treated areas by any person before this time unless ..,.% seese
protected by an approved respirator. '.. . cetes’
HANDLING UNAERATED COMMODITIES P eegess
Transfer and proceaszng of a treated commodity prior tq, . »e
complete aeration is permissible, however, workers mist..® °°i°";

not be exposed to hydrogen phosphide in excess of the .o
permitted exposure limits. Chd

INDUSTRIAL HYGIENE MONITORING

It is recommended that hydrogen phosphide exposure Le
documented in an operation lcg or manual for each site
and operation where exposure may occur. The purpose of
this monitoring is to prevent excessive exposure and to
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determine when and where respiratory protection is
required. This monitoring is mandatory although once
exposures have been adequately characterized, subsequent
monitoring is not routinely required. However, spot
checks should be made occasionally, especially if
conditions significantly change or an unexpected garlic
odor is detected. Gas concentration measurements should
be taken in the worker's breathing zone. Monitoring is
not required outdoors.

7. ENGINEERING CONTROLS AND WORK PRACTICES
If initial monitoring shows that workers are exposed to
concentrations in excess of the permitted exposure
limits then engineering controls (such as forced air
ventilation) and/or appropriate work practices should be
used where possible in an attempt to reduce exposure to
below permitted limits.

N. CSTORAGE AND DISPOSAL
1. STORAGE
Containers should be 3stored in a dry, well ventilat:d area,
away from heat and under lock and key. Post as a
pesticide storage area. Do not contaminate water, food
or feed by storing pesticides in the same areas used to
store these commodities. Do not store in buildings
where humans or domestic animals reside. Keep out of
reach of children.

The shelf life of Detia(R) is virtually unlimited if the
containers are unopened.

2. DISPOSAL OF UNREACTED OR PARTIALLY REACTED DETIA(R)
GAS EX-B

(From spills, leaking containers or other sources)
Unreacted or partially reacted Detia(R) GAS EX-B is
acutely hazardous. Improper disposal of this product is AN
a violation of federal law. If this product cannct be ' .

disposed of by ordinary use or according tc the pore everrs
instructions that follow, contact your state pesticide ° *a!
or environmental control agency or the hazardous wasbe-:° segre
representative at the nearest EPA regicnal office for o esere
guidance. Do not contaminate water by disposal. " ...:"
Some local and state waste disposal regulationz may vary, * “.:n
from the following recommendations. Disposal procedures' e’ es’

should Le reviewed with appropriate authorities to ceeene
ensure compliance with local regulations. *
FOR SPECIFIC INSTRUCTIONS SEE "SPILL AND LEAK

PROCEDURES" ON PAGE OF THIS MANUAL.

3. DISPOSAL OF Detia(R) GAS EX-B FOLLOWING A SPACE
FUMIGATION
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: a. General

| If properly exposed., the bags remaining after a

| fumigation will contain a grayish white, spent,
nonhazardous waste and will contain only a =mall
amount of unreacted aluminum phosphide. However,

‘ residual dust from incompletely exposed bagas (See

| "EXPOSURE GUIDE" on page of this manual.) will

| require special care. Confinemant of partially
spent bags, as in a closed container may result in a
fire hazard. Small amounts of hydrcgen phasphide
may be given off from the unreacted aluminum
phosphide, and confinement of the gas may result in
a flash. UNLESS IT CAN BE DETERMINED WITH CERTAINTY
THAT THE BAGS ARE SPENT THEY MUST BE DEACTIVATED AS
DESCRIBED BELOW PRIOR TO DISPOSAL.

b. ivatijo ia{R EX-
(1) General
The methods below may be used for deactivating
( used or unused Detia(R) GAS EX-D regardless of
the extent to which the aluminum phosghide has
been consumed in the production of hydrogen
phosphide.

(2) Dry Deactivation
Collect bags and place them into a ventilated
holding container such as the specially equipped
55 gallon drum illustrated below, wire cage used
for other hydrogen phosphide fumigants or other
similar device. Store the bags in one of these
devices until the bags are spent. Unused or
partially spent bags can be spread cut on the

5 ground in a secure open area away from occupied

buildings to be deactivated by atmospheric

mcisture. Care should Le taken so that they are

not carried away by the wind. Prior to final ' vernee
( disposal, bags may be spread ocut in a single .. -
layer on the ground and covered with several »:ie vsesss
inches of sand until they are spent. Bags that* *es’

have not been exposed for the minimum times
specified in the exposure guide on page

[ »

FIn0e0 st
. . .
.

should not be covered with sand. Dry el .
deactivation is the recommended procedure for -
unused or partially spent bags. If in doubt . ., - **

concerning whether the bags are spent contact’s e’
Research Products Company. ® evee
Ignition may occur if large numbers of
incompletely reacted bags are contactad by

liquid water. This can occur in open or
perforated storage containers. Therefore, such
storage should be out of doors in a relatively
isolated area protected from rain.
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(3) Wet Deactivation - Method One
Fill an appropriate sized container with water
a few inches from the top. Submerge bags for 36
hours. A metal grid works well to keep bags
submerged. Do not cover container. Wear
appropriate respiratory protection. This must be
done outdoors or in front of an adequate fan that
exhausts outside. The water may be disposed of
in a storm sewer or by pouring it out on the
ground.

(4) Wet Deactivation - Method Two
Fill an appropriate sized metal container 2/3
full with water. For each gallon of water add
1/4 cup of low sudsing detergent or surfactant.
Use no less than 1 gallon of water/detergent
solution for 60 Detia(R) bags. Open each bag and
dump the contents into the container as the water
is stirred. Wear appropriate respiratory
protection. DQ NOT COVER THE CONTAINER AT ANY
TIME. This must be done outdoors or in firont of

ar adequate fan that exhausts immediately cutside.

In open areas, small amounts (up to 7.0 kg.) of the
spent bags may be disposed of on site by burial of
the bags or by opening the bags and spreading the
dust over the land surface away from inhabited
buildings.

Spent bags may also be collected and disposed of at
a sanitary landfill, approved pesticide incinerator
or othler approved sites or by other procedures
approved by federal, state and local authorities.

Do not dispose of dust in a toilet. e
Dispose of the water/dust mixture (alurry) (with of

without preliminary pouring out of excess water)idns.
a sanitary landfill or other suitable bLurial site
approved by local authorities. Where permiasibla’, e
the slurry may be poured out on the ground. If it
is held 36 hours it may be poured into a storm ., .
sewer. “atie’

Never confine, partially spent bags or slurry in®

closed containers such as closad drums or plastic
bags.

DISPOSAL DRUM
In lieu of immediate disposal it may be mcre practical,
particularly in the case of smaller users, to collect




reacted or unreacted bags and place them into a
specially designed 55-gallon drum as illustrated.

Note the cone shaped. vented lid as well as the expanded
metal false floor, the 10, 1 inch diameter holes evenly
spaced around the tottom, the 5, 1 inch diameter holes
in the bottom (not shown) and the locking device. The
purpose of the drum is to provide a central, known
collection point for bags. When full or at regular
intervals the reacted bags can be transported directly
to an approved disposal site.

The drum should be located in an open, secured area
marked as the collection center for Detia(R) GAS FX-B.
We recommend the drum also be marked "DANGER. POISONOUS
GAS, KEEP AWAY." If the drum is used only for reacted .
bags "POISONOUS GAS"” can oe deleted. !

5. DISPOSAL OF EMPTY PRODUCT CONTAINERS peie
Dispose of containers in a sanitary landfill or by othef
approved state or local procedures. .~-..

0. SPILL AND LEAK PROCEDURES

1. GENERAL .
A spill other than incidental to application or normal ..
handling or punctured containers, can produce high * 3t

levels of gas, and therefore. attending personnel musz,, .,
wear a SCBA or its equivalent when the concentrations®of
hydrogen phosphide gas is unknown. If the ccncentration
is known, other NIOSH/M5SHA approved respiratory

protection can be worn. Wear dry gloves made of cotton or
other material when contact with the powdered

formulation is likely.
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DAMAGE TO FIBERBOARD CASE

Check containers. If they are damaged handle as described
below. If they are undamaged return them tc cardboard
cartons or other suitable packaging which complies with
DOT regulations.

LEAKING PRODUCT CONTAINER PROCEDURES

If containers have been punctured or damaged causing

a leak, the product may be immediately used, the
containers may b2 temporarily repaired with aiuminum
tape, the Detia(R) may be transferred from the damaged
container to a sound metal container which should be sealed
and properly labeled as aluminum phosphide, or it may be
deactivated and disposed. See page ¢f this manual
for deactivation and disposal procedures. Transport the
damaged container to an area suitable for pesticide
storage for inspection. Further instructions and
recommendations may be cbtained, if required, from
Research Producta Company.

Handle empty damaged containers as described under
“DISPOSAL O° EMPTY PRODUCT CONTAINERS" above.

SPILL PROCEDURES

Since the formulation is placed in small, tcough bags., a
spill will be either bags or a smail quantity of powder
spilled from a punctured bag. Consequently, spillz are
not likely to constitute a frequent problem.

Do not flush spillage down drain with water. DO NOT use
water at anytime to clean up a spill. Water in contact
with unreacted Detia(R) will rapidly accelerate the
production of hydrogen phcsphide gas and could cause
spontaneous ignition of the gas. If bags have just been
spilled and have not been contaminated by other
materials, collect the bags and use them or place theM"

into a sound metal container and seal it or deactlvata." :'.'E
and dispose of them. If possible use immediataly. ssie e u
CAUTION: AN IGNITION MAY OCCUR WHEN THESE CONTAINERS » ...
ARE OPENED. ? wote vee.e
. [ 1 1 B
If the spill is more than a few minutes old or has bbéh.: .
contaminated with water, gather it up and place it intg * LLITRE
an open top container and deactivate it immediately. . e " .e
» 200+, @
[ 2 L]
If on-site deactivation is not feaszible, these cpen ...: te oo

L X% 1 ]

containers should be tiransported in open vehiclezs tosd
suitable area away from occupied buildings. Wet o1 dry
deactivation may thlen be carried out. 3See deactivation
instructions on page of this manual.




