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means -on site' 0' on the premises. 
Read and follow the label and the Applicators Manual which contains 
complete instructions for the safe use of this pesticide. 

. APPLICATOR'S MANUAL 
FOR 

L-FUME PELLETS, TABLETS, ~ 

For use against insects which infest stored 
Commodities and ContrOl of Burrowing Pest~ 

Active Ingredient: Aluminum Phosphide ....................... 60% 
Inert Ingredient .......................................................... .40% 

KEEP OUT OF REACH OF CHILDREN 

DANGER - POISON - PELIGRO 

PELIGRO AL USUARIO: Si usted no lee ingles, no use este prvductc. 
hasta que la eliqueta se la hal' sido explicado ampliamente. 

(TO THE USER: II you cannot read English, do not use this product until 
the label has been fully explained to you. 

STkTEMENT OF PRACTICAL TREATMiONT 
Symptoms 01 overexposure are headache, dizziness, nausea, 

C I! difficult breathing, vomiting, and diarrhea. In all cases 01 overexposure 
do( ,e LfI~ '. get medical aHention immediately. Take victim to a doctor or ernergency 

trenment facility. 
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If Ihe gas or dust from aluminum phosphide is inhaled 
Get exposed person to fresh air. Keep warm and make sure person can 
breathe freely. II bleathing has stopped give ar1ificial respiration by 
mouth-to-mouth or other means 01 resuscitation. Do not give anylhing to 
an unconscious person. 

II alumlOum phosphide p"lIets tablets or bags are swallowed' 
Drink or administer one or two glasses 01 water and induce vomiting by 
touching the back ot 01 the throat with linger, or il available, syrup 01 
ipecac. Do not give anythi'1g by mouth il victim is unconscious or not 
alert 

II powder or aranules of aluminum pt1o<phide get on skin or cl8thlno 
Brt.:sh or shake malenal olf clolhes and shoes in a well v::ntllated area 
Allow clothes to aerafe in a venfilaled area prior to laundering Do not 
leave contaminated clothing in occupied and or confined areas such as 
automobiles, vans, motel rooms, etc. Wash contaminated skin 
thoroughly with soap and water. 

If dust from pellets or tablets oels in eye<' 
Flush with plenty of water. Get medical aMention. 

THIS PRODUCT IS ACCOMrANIED BY AN APPROVEfJ LABEL ANn 
APPLICATOR'S MANUAL READ AND UNDERSTAND THE ENTIRE LABE:L I'~C' 
ALL PARTS OF THE LABELING ARE EOUALLY IMPORTANT FOR SAFE AND 
EFFECTIVE USE OF THIS PRODUCT. CALL MIDLAND FUMIGANT. INC. OR EPA 
IF YOU HAVE ANY OUESTIONS OR DO NCT UNDERSTAND ANY PA::IT OF 
THIS LABELING 
REFER TO THE APPLICATORS MANUAL FOR DETAILED 
PRECAUTIONS, RECOf.1f.1ENDATIONS AND DIRECTIONS FOR USE. 

WARRANTY 
I Seller warrants that the product conforms to Its chemical descriplioll ar.d 
when used according 10 label directions under normal condilions 01 use 
it is reasonably ht for the purposes stated on the label. Seller makes 100 
other warranty, either express or implied. and buyer assumes 111 risk 
should the roduct be used cor,tra to label ilstructions. 

CLASSIFIED BY UNDERWRITERS LABORATORIES, INC.AS TO FIRE HAZARD 
ONLY WHEN USED SPECIFICALLY AS DIRECTIOD IN THE MANUFi\CTURER'S 
INSTRUCTIONS. MIDLAND L-FUME TABLETS, PELLETS, AND BAGS ARE 
NONCOMB~STIBLE, BUT EXPOSURE TO MOIS r AIR OR WATER RELEASES 
FLAMMABLE AND TOXIC PHOSPHINE (HYDROGEN PHOSPHIDE) GAS. 
SPONTANEOUS IGNITION MAY RESULT IF CONTACTEJ BY WATER, ACIDS, 
OR CHEMICALS. 

2 

.. , '" 



t 

I I 

TABLE OF CONTENTS 

1. INTRODUCTION 

2. PRECAUTIONARY STATEMENTS 
A. Haz ards to H'Jmans and Domestic Animals 
B. Statement 01 Practical Treatmert 
C. Note to Physician 
D. Physical and Chemical Hazards 

3. DIRECTIONS FOR USE 
A General 
B. Et1lcacy 
C. Exposure Condl1lons 
D. Commodnles Which May be Fumogated wrth l·Fume 
E. Recommended Dosages 
F. Applcallon Procedures 

4. PROTECTIVE CLOTHING 

5. RESPIRATORY PROTECTION 
A. When Respiratory Protection I,bst be Worn 
B. PermIssible Gas Concentration Ranges for Respir­

atory Prated ion Devices 
C. Requiremenls lor Availability 01 Respiratory 

Protection. 
6. PLACARDING OF FUMIGATED AREAS 

7. AERATION OF FUMIGATED COMMODITIES 
A. Foods and Feeds 
B. Tobacco 

8. APPLICATORS AND WORKER E),POSURE 
A Hydrogen Phosphide Exposure limns 
B. Application 01 Fu.",gant 
C. lea~age from Fumigated:S,tes 
D. Aeration and Reenlry 
E. Handling Unaerated Commodrt,es 
F. InduSlrial Hygiene Monitoring 

9. STORAGE INSTRUCTIONS 

10. DISPOSAL INSTRUCTIONS 
A. General 
B. Directions Disposal of Residual Dust from l·Fume 
C. Dlfections lor Deactivation 01 Residual Dt'st Irom 

l·Fume 

11. SPILL AND LEAK PROCEDURES 
A. General Precautions and Directions 
B. Dlfectlons lor Deactivation by the Wet Method 

3 



J I, 

I 

) 

,~. 

2'1 ! . I 

SECTION 1 
INTRODUCTION 

L-~um8 fumiganls are used 10 proleel slor .. d commodrties from damage by 
inseels and for Ihe control of burrowing pests. Fumiga1tOn of stored products with 
L-Fume in the manner prescribed in Ihe labeling does not contaminate Ihe stored 
commodrty_ 

L-Fume and other Aluminum Phosphid .. fumigants ar .. acted upon b)' 
atmosph .. ric moisture to produce Hydrog .. n Phosphide (phosphine, PH3) gas. L­
Fume tabl .. ts, pellets. and bags contain aluminum phosphide (ALP) as their 
actIve ingredient and will liberate hydrogen phosphIde via the following chpmical 
reaction: 

Hydrogen phosphide gas is highly toxic to insecI, burrowing pesls. humans. and 
other forms of animal hfe. In addnion 10 rts loxic prop .. r1i .. s. Ihe gas will corrod .. 
certain metals and may ignite spontaneously in air at concentrations above its 
low .. r flammable limit of 1.8% (v/V). Thes .. hazards will be described in greater 
detaillat .. r on in this Applicalors Manual for MIdland L-Fum .. p .. lI .. ts. tabl .. ts. and 
bags. 

L-Fume also contains ammOnium carbamate which liberates ammoniil ar'ld 
carbon d,oxide as follows: 

NH<!COONH.: ---> 2NH3 + CCY,> 

These gases are essentially nonflammable and act as inerting a!,jents to r .. duce 
fire hazards. The ammonia gas also ser'e>o:;. as a warning agent. 

L-Fume is pr .. pared in three forms, tab:els. petiels. ands bags. The rounJ .. d 
tablets weigh approximately 2 grams and rel .. ase 1 gram of hydrogen phoc~hjje 
gas. They are about 10mm in d,ameter and are bulk packag .. d in resP3'at-le 
aluminum flasks containing 100 or 500 tablets .. ach. The pellets y· .. igh 
approximately 0.6 gram and rele2se 0.2 gram of hydrogen phosphide gas. Tn"" 
are about 10mm in d,amet .. r aAd ar .. packaged in resealabl .. flasks containing 
abcut 1660 pell .. ts. 

The bags weigh 34 grams each an" r .. lease 11 grams of hydrogen phosphide 
gas. They are packaged in aluminum contaiMrs of six. t .. n. or cne hundrea bags 
to the con~ainer. The bags are packaged In an oxygen free environment. 

Upon exposure to air L-Fume pellets. tablets, and bags begin to reael with 
atmospheric moisture to produc .. small quantities of hydrog .. n phosphide 
gas.This reaelion starts slowly, gradually aCCEtlerates and then lapers off again 
as Ih .. aluminum phosphide is sp .. nt. L-Fume pellets reael somewhat fasler Ihan 
do the tablets and bags. The rales of decompos~ion of the lablets, pallels and 
bags will vary depending upon mOlslure and temp .. rature condItions. For 
example. wh .. n moisture and t .. mp .. ratur .. of Ihe fumigated commodity are high, 
decomposrtion of L-Fume may ~ ::ompl .. te in less than 3 days. However al Iow .. r 
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ambient temperatures and relative humidity levels, decompos~ion of L·Fume may 
require 5 dai' _, or more. Aher decomposition, L·Fume leaves a gray·wh~e powder 
composed almost entirely of aluminum hydroxide and other approved inen 
ingredients. This will cause no problems ~ the fumigant has been added directly 
to commodity such as grain or buik animal feed. However, the spent powder must 
usually be retrieved for disposal alter space fumigations. II properly exposed, 
the spent L·Fume will normally contain only a small amount of unreacted 
aluminum phosphide and may be disposed without hazard. Whiie not considered 
a hazardous waste, panlally spent residual from incompletely exposed L-Fume 
may require special care. Precautions and instructions for further deactivation 
and disposal will be given later in this Manual. 

L·Fume pellets. tablets and bags are supplied in gas tight containers and their 
shelf life is unlimited as lon9 as the packaging remains ir. '. Once opened for 
fumigation. the flas's of tabiets and pellets may be tightly I ,sealed and stored 
for future use. L·Fume bags container cannot be resealed for future use. Storage 
and handling instructions wili be given in detail later in the Applicators Manual. 

A summary of safety recomml'ndatlons Is outlined below: 

SAFETY RECOMMENDATION SUMMARY 

1. Carefully read the labeling and follow instructions 
2. Never fumiaate alone from insid9 the storage structure. 
3. Person supervising must be a certified fumigator an personnel 

assisting must be tiained in the use of 
L·Fume. Never allow uninstructe1 po?rsonnel to handle L-Fume. 

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

5. Wear dry gloves of colton or o!her material if contact 
with L·Fume tablets, p;,lIets or bags is likely_ Aerate 
used gloves and other contaminated clothing in a well 
ventilated area prior to laundering. Wash hands thoroughly 
aher using L-Fume. 

6. Open fumigant containers in open air only. Never open 
in a flammable atmosphere. 

7. Do not allow L·Fume to contactliqu;d water or pile up. 
8. Dispose of empty containers and spent residual dust in 

a manner consistent With tt}e label instructions 
9. Post warning placards en fumigated areas. 
10. Pllor to fumigation. noMy appropriate company 

employees. Provide to local officials (fire department, 
rescue squad, police, etc. on an annual basis relevant 
safety information for use in the event of an emergency. 

11. Hydrogen phosphide fumigants are not '<.l be used for 
vacuum fumigations. 

12. Exposure tn hydrogen phosphide must not exceed the 
eight hour nv.~ "f 0.3 ppm during application, or a 
ceiling concentration of 0.3 ppm alter application is 
completed. 

13. Fumigated areas must be aerated to 0.3 ppm hydrogen 
phosphide or less prior to reentry by unprotected 
workers. 

14. FonlsheG foods and feeds have been fumigated with 
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L·Fume must be aerated for 48 hours prior to offering 
to the end use consumer. 

15. Transfer of a treated commodrty to another site with· 
oU1 complete aeration is permissible provided that 
the new storage site is placarded if its concentration is 
above 0.3 ppm .. 

16. Keep containers of L·Fume tightly closed except while 
removing produc1 for application. 

17. Protect materials containing metals such as copper, 
Silver, gold and their alloys and sa~s from corrosive 
exposure to hydrogen phosphide. 

t8. Tablets. oollets and bags must not come in contact 
with any processed food that may be added dnect!,. to 
tlrocessed brewers rice. matt and corn gri:s used in 
the manufacture of beer. 

19. Do not use aluminum phosphide containers for any 
purpose other than recycling or rocondltloning. 

20. OSHA recommends preexposure screening of 
employees to detec1 impaired pulmonary function. 
They recommend that an~' employees developing this 
condition be referred tor medical examination. 

SECTION 2 
PRECAUTIONARY STATEMENTS 

A. Hazards to Humans and Domestic Animals 

DANGER: Aluminum phosphide from t.',dland Fumigant L·Fume tablet's, 
pellets or bags may be fatal rt swallowed. Vo not get in eyes, on skin or'on 
clothing. Do not eat, drink or smoke while handlrng alumrnum phd"A~16~ 
fumigants. tf a sealed contai"er is opened, or of the material comes in l;Onta.;t 
With moisture, water or acids, these products will release hydrogen phc;>'phit:e 
(phosphine, PH3) which is an extremely toxic gas. If a garliC odor is de:.cte~ 
refer to the Industrial HygienE> Monitoring section on page 27 of the Applica:"rs 
Manual for appropriat9 monrtorirrg proceduiec. Pure hydrogen phosphide ;;3S IS 

odorless: the garliC odor is due to contaminant. Srnce the odor of hyc'r')g~n 
phosphide may not be detec1ed under so"'e circumstances, the abserC'e of" 
garlic odor does not mean that qangerous levels of hydrogen phosphide gas' 'i'(" 
absent. Observe proper reentry procedures specrtled elsewhere in the labeling to 
prevent overexpo3ure. 

B. Statement 01 Practical Treatment 

Symptoms of overexposure are headache, dIZziness, nausea, difficult 
breathing, vomiting, and diarrhea. In all cases of overexposure get medical 
attention immediately. Take vic1im to a doc1or or emergency treatment facility. 

H the gas pr dust from aluminym phosphide is inhaled" 

Get exposed person to fresh air. Keep warm and make sure person ca" breathe 
freely. H breathing has stopped, give artificial resprratlon by mouth·to·mouth or 
r:'her means of resuscitation. Do not give anythIng by mouth 10 an unconscious 

·son. 
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H a:uminum phosphide pellets tablete:; Of bags are swallowed 
Drink or administer one or two glasses 01 water and induce vomiting by tC'uching 
back of throat with finger, or if available, syrup of ipecac. Do not give anything 
by mouth ~ victim is unconscious Or not alen. 

If powder or granules of al,'!'Tlir,um phosphide get on skin or clQthing' Brush or 

shake material off clothes an.1 shoes in a well ventilated area. Allow ciothes to 
aerate in a ventilated area prior 10 laundering. Do not leave contaminated 
clothing in occupieo and/or ,;onllned areas such as automobiles, vans, motel 
rooms, etc. Wash contamina ed skin thoroughly with soap and water. 

If dust from oellets tablets Q~ baqz. 9"'<: j~ f>',e~: 

Flush with plenty of water. Get medical anent ion. 

C. Note to Physician (we recommend that this section be given to the 
attending physici,n) 

Aluminum phosphide tablets, pellets or bags react with moisture from the air 
, acids and many other liquids to release hydrogE>n phosphide (phosphine PH3) 
gas. Mild exposure by inhalation causes malaise (indefinite feeling of sickness) 
ringing in the ea,s, fatigue, nausea and pressure in the chest which is relieved by 
re:-:oval to fresh air. Moderate poisoning may occur wrthin a few hours 10 several 
days resuning in pulmonary edema (tluid In lungs) and may lead to dizzi1}s:, 
cyanosis (blue or purple skin color), unconsciousness, and do"h. 

In sufficient quantity, phosphine affects the liver. kidneys, lungs, ""rvO\IS 

system and circulatory system. Inhalation can cause lung edema (fluid i~, IU'1qS·; 
and hyperemia (excess of blood in body pans), small perivascular brain 
hemorrhages and brain edema (flUid in brain). Inges:ion can cause lung ar 2 ~,-alr 
symptoms but damage to the viscera (body cavity organs) is more common. 
Phosphine poisoning may result in (1 )pulmonary edema, (2) liver elevated 
serum GOT, LDH and alkaline phosphatase, reduced prothrombin, hemN.t'''lIe, 
and jaundice (yellow skin color) and (3) kidney hematuria (blood in u,in",; a.,d 
anuria (abnormal or lack of urinailon). Pathology is characteristic v' :,/,>oxi] 
(oxygen deficiency in body tissye). Frequent exposure to concentration abcv, 
permissible levels over a period of days or weeks may cause poisoning. 
Treatment is symptomatic. 

The following measures are suggested lor use by the 
physician In accordance with his own Jud(;ement: 

In its milder forms, symptoms of poisoning may take some time (up to 24 hours) 
to make their appearance, and the following is suggested. 
1. Give complete rest for 1-2 days, during which the patient must be kept quiet 
and warm. 
2. Should patient suffer from vomiting 0' increased blood sugar, appropriate 
soluti')ns should be administered. 
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Treatment with oxygen breathing lOquipment is recommend"d as is the 
administration 01 cardiac and circulatory stimulants. 

In cases 01 severe poisoning (Intensive Care Unit recommended): 

,. Where pulmonary 9dema is observed. steroid 'therapy should be conslr1red 
and close medical supervision is recommended. Blood translusions ma, be 
necessary. 
2. In case 01 manilest pulmonary edema. venesection should b6 perlormed 
undo! voin pressure control. Heart glycosides (LV.) (in case 01 
hemoconcentration, venesection may resutt in shock). On pn'g'essive edema 01 
the lungs: immediate intubation with a constant removal 01 edema Huid and 
oxygen ovu·pressura respiration. as well as a~y measures required for shock 
treatment In case of kidney failure extracorpJrea! hemodialysIs IS necessary. 
Their is no SpeCrilC antidote known for ~~= ;:;vl$oning. 
3. Mention should be made 01 here 01 suicidal attempts by taking solid 
phosphide by mouth. AHer swallowing: 
emptying o! the stomach by \lomltlng. flushing 01 the stomach with diluted 
potassium permanganate solutiC'n of magnesium peroxide un!d flushing ceases 
to smell 01 carbide. ThereaMer apply cartJomed.cinalis. 

0, Physical end Chemical 'ialards 
Alur:1inum pho;phide i., tablets. peliets and bags will release hydrogen 

phosphide ~ exposed to moisture Irom the air or il rt comes in contact with water, 
acids and many other liquids. Piling 01 tablets, pellets, or bags lrom their 
fragmentation m~y cause a temperature increase and confine ihe release of gas 
50 that ignition could occur. 

It is prele'able to open containers 01 alumlnurn phosphide produc1s In open 
air, as under certain candnions. they may flash upon opening. You may also wish 
to open containers near a fan or other appropriate 
ventilation which will rapidly exhaust contaminated air. 
When opening, point the container away Irom the lace and body and slowly 
loosen the cap. Although the chances lor a Ilash are remote never open the 
containers 
in a flammable atmosphere. These precautK)ns will also reduce the fum,ga~or's 
exposure to hydrogen phosphide. 

t 
Pure phosphine (hydrogen phosphide) gas is practically insoluble in water. 

lats and oils, and is stable at normal fumigation temperatures. However, rt may 
react wrth certain metals and cause corrosion, especially 
at higher temperatures and relative humidrties. Metals such as copper, brass 
and "ther copper alioys. and precious metal. such as gold and silver are 
suscl!ptible to corrosion by phosphine. Thus, small elec1ric motors. smoke 
detectors . brass sprinkler heads. batteries and b~tlery chargers. 10lk Ii!;s. 
temperature monitoring systems. switching gears, communication deloices, 
computers, calculators and ott)er electrical equipment should UO> protected or 
removed before fumigation. Hydrogen phosphi<Je will also reac1 •• ith " .. rta;n 
metallic 
satts and therelore. sensrtive items such as phClt()graphic 
llim, some inorganic pigments, etc. should not be exposed. 
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A. General 
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SECTION 3 
DIRECTIONS FOR USE 

It is a vIolation of Federal Law to use this product in a manner 
incor.sistent with its labeling. 

t. Midland L-Fume tablets, pellets and bags are Restricted Use 
PestIcide due to the acute inhatation of hydrogen phosphide (phosphine PH 3) 
ga, These products are retail sale to and use only by certrtied applicators for 
uses coverf!d by the applicators cf!rtif,cation or person trained in accordance 
wr.h the Applicators Manual working under the dorect supf!rvision and in the 
ph)'sical presence 01 the appl,cator. PhysiL21 presence mf!ans or site or on the 
premlses.Read and lollow the label and the Midland Applicators Manual which 
contains complete instructions for the safe use of this pesticide_ 

2. L·Fume is a highly hazardous mateJlal and should be uSf!d only by 
indiViduals trained in its proper use. Belore using read and follow the label 
precautions and dirsctions. 

Additional copies 01 this Manual are available Irom: 

Midland Fumigants, Inc. 
1805 South 2nd 51. 

Leavenworth, Ifs. 66048 
1-800-332-3930 or 1-913-651-3900 

Persons working with L-Fume should be knowledgeable 01 the hazards 01 this 
chemical and trdined in the use of required respiratory equipment and deledor 
deYlce, emergency procedl.'res and use 01 the fumigant. 

3. At le"st two persons should be tra:ned in the use 01 L-Fume must be 
present during lumigation 01 structure rt entry Into the structure is required for 
application 01 the fumigant. Two trained persons must also be present during 
reen!ry in!o fumtgated or partially aerated structures. f'111y one trained person is 
requored to be present when L·Fume is appl,ed lrom r"tside the area 
to be treated. I 

4. Shipholds, barges, containers on ships, railroad cars and containers 
shipped piggyback by railway be fumigated intransit. However, trucks, vans, 
traders and similar transport vehicles cannot be moved over pub'ic roads and 
highways until they are aerated and the warning placards removed. 

5. Do not fumigate commodities with L-Fume when commodity 
tamperature is below 40 degrees F. (5 degrees C.). 

6. The site to be fumigated must lor "t be inspecteo to determine rt it can 
be suffICiently gas tight. Then a plan should ba developed to provide for sale and 
efficient application of the fumigant to Include emergency procedures etc., 
where required, aod to decide how monitoring should be conducted tc prevent 
9xceS5iv9 exposures. 
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7_ Wear dry dry gloves 01 conon or olher malerial while handling l·Fume 
lablels. pellels. or bags. Wash hands lhoroughly aher use. 

S. Hydrogen phosphide gas may lIash al concenlralion abova ils 
lIammable limil. Therelore. always open l·Fume conlainers in o;.>en air and neve' 
in a lIammable almosphere. This precaulion will nOI only prevenl harm tn Ihe 
unlikely evenl 01 a lIash bul .will reduc", Ihe applicalors exposure 10 hydr<'g9n 
phosphide gas. 

9. r 'ling ollablels. pellels 0' bags or addition 01 liquid waler 10 l·!ume 
may speed up the read ion, cause a temperature increase and mnfine the gas to 
Ihal ignition could occur. 

10. As much as is poss:ble protect unused L·Fume from excessive exposure 
to atmospheric moistuie durmg arp::ca~!on and tight!,' rese<'\llhe aJuminU'TI flask 
prior 10 relurning lablels or pellels 10 slorage. L-Fume bag conlatners once 
opened cannot be resealed for fu~ure use. 

II. Hydrogen phosphide gas may reacl ,·:ilh certain melals and Iheir salls to 
produce corrosion. Copper, copper alloys and precious metals suet as sliver 
and gold and gold are susceplible 10 co,,<'sion and ilems conlaining these 
elements should be removed or protected r·;or 10 f"nligation with l-Fume. 

12. Do nol allow L·Fume or its residual dusl to come in conlact Wllh 
processed foods or commoclty packages intended for ret .... ers except thai l· 
Fume tablels. pellets or bags may be added d .. 3CUy to :;>rocessed ".ewers rice. 
mah and corn grits used in the manufact~re of beer. 

13. Re<piratory protection approveel for Ihe conc"ntration 10 which Ihe 
lumigator will be exposed must be avnllable .: L·Fume is to be applied from VJnhtn 
the structure 10 be fumigated. RespITalory protection need nOI t - available lor 
uses such as outdoor application. addition at tablets or pellet~ 10 a:Jtomatic 
dispensing dev;"es. etc .. ~ e'posures above the TLV's will nol be encountered. 

A NIOSHIMSHA approved. full·face gas mask -hydrogen phosphide 
caoister combination may be u.;ed allevels up to 15 rpm. Abo VA this lev~1 or in 
sltuaLons where Ihe hydrogen phosphide concenlration is unknown a 
NIOSHIMSHA approved. sell JXlntained breat~,"g apparatus (SCBA) or ils 
equivalenl musl be used. 

14. NOI~y appropriale company employees prior to fumigation.Provide to 
local officials (fire department. rescue squad. pollee, etc.: on annual basis 
relevanl safety information for ~se in the event of an emergency. 
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B. Efficacy 
L-Fum .. has been found effeelive against the fo,lowIOg tn'eC'1s and their 

preadult stages· thal is eg9s. larvae.and pupae: 

almond rno1tl 
angoumols gratf. moth 
bean weevil 
l>ees 
cacb:~ 
ceroa! leal beetle 
ogarerze beetle 
conll.Jsed fI::>ur beetle 
dcrmestJd beetles 
dn(.-'(j frwt beetle 
d!'lo....'d trw: mo1h 
Euror~a" grain moth 
flat ;,raln beetle 
trUlt flle!S 
gra,'lary w€'evll 
greater wax mo!'tl 

hairy fungus beetlo 
Hessian fly 
!rdan meal moth 
khapra beetie 
lesser grain borer 
maize weevil 
Medter.anean flour moth 
pink bollworm 
raisin moth 
red flour beetle 
ncewe· 'il 
rusty grain weevil 
saw-toothed grain bectie 
spoder bee1les 

tobar.co moth 
yel/ow meaJ worm 

A!thou)h it is possible to achieve total control of th, listed insect pests. 
thIS is frequently not realized in aelual practice, Factors cor.tributing to less than 
100% control are leaks, poor gas dist(lbulion. unfavorable e<posure conditions, 
ell In addition. some insects are less susceptible to hydrogen phosphide than 
o!hers. If maximum control is to be attained extreme care must be token in 
sealing, the higher dosages must be used. exposure periods must be 
lenglhf'ned, proper application procedures followed and temperalure and 
humidity must be favorable, 

C. Exposure Condftlons 
The following condrtions r ay be used as a guide III dete,minin" 'he 

mln:mum length of the exposure period at the indicated tpmperatures: 

!\Iipimum Expo~ure Periods for L-Fume 

Temperature 
bek>N40-F (SOCI 
4O'S3'F (5-12'C) 
54'59' F '12-tSO) 
W-68' F 116-20') 
above 68' " «O°C) 

Pellets 
Do nol fumigate 
8 days (19~ hours) 
4 days (96 "~urs) 
3 days (72 hours) 
2 days (48 hours) 

Tablets 
Do nOI fumigate 
10 days (240 hours) 
5 days (t20 hour'i 
4 days (96 hours) 
3 days (72 hou~ ) 

B8gs 
00 not fumigate 

4 .:layS (336 hours) 
7 days (168 hours) 
4 days (96 hours I 
3 days (72 hours) 

The length of the fumigation must be great enough so as to provide for 
adequate control of the inseel rests which infest the comrnodrty being treated, 
Addrtionally, the fumigation period should be long enough to allow lor more or 
less complete reaelion .:.~ l·Fume with moisture so that Irttle or no unreacted 
aluminum phosphide remains, This will minimize exposures during further storage 
andlor processing of the treated bulk commod>.y as well as reduce hazards in the 
disposal of pania!ly spent aluminum phosphide products remaining aher space 
fumigations The proper length of the fumigation perrod will vary with exposure 
conditions since. in general. insects are more difficult 10 control at lower 
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temperatures and the rate of hydrogen phosphide gas produdion by L-Fume is 
lower temperatures and humidities. 

It should be noted that there is httle to be gained by extending the 
exposure period if the strudure to be fumigated has not been carefully sealed or 
if the distribution of gas is poor and insects are not subjected to lethal 
concentrations of hydrogen phosphide. Careful sealing is required to ensure that 
adequate gas levels are retained and proper application procedures must be 
followed to provide satisfadory distribution of hydrogen phosphide gas. Some 
structures can only be treated when completely tarped, while others cannot be 
properly sealed by any means and should ,UI be fumigated. Exposure times 
must be lengthened to allow for penetratio ) r;,! gas throughout the commodity 
wheo fumigant is not un~ormly added to It ,. 'he "'ass, for exam pi by surface 
atJpr~ca!lon or shallow probing. This is partlcu) .... ~ly important in the fumigation of 
b;.J!~ commodl1y contained in large storages. 

Remember, exposure periods in the table are minImum periods and may 
not Oe adequate to control all stored products pests under all cond~ions nor will 
they always provide for total readicn of L·Fume, particularly if temperatures and 
commodrty mOisture levels or humidrty are low during the fumigation. 

O. Commodities Wh ch May be Fumigated with L-Fume 
L-Fume may l'e used for the fumigation of listed raw agricultural 

commod~ies, animal !ee,i and feed ingredients, processed foods, tobacco and 
cenain other nonfood iterr,s. 

1. Raw Agricultural Commodities, Animal Feed and Feed Ingredients 

l-Fume tabfets, pellets and bags may be added dtredly to animal feed. 
feed Ingredients and raw agricultural commodities stored in bulk. For these 
commodrties not stored in bulk, L-Fume mdY Je placed in moisture permeable 
• nvel"pes. on trays, in bags, etc. and fumigated as With processed foods 

Raw Agricultural Commodities and Animal 
Feed ard Feed Ingredl mts Which May be 

Fumigated with L-Fume 

Almonds 
Antmal Feed 
Vegetagbles 
Millet 
Soybeans 
Sunflower Seeds 
Triticale 
Vegetable Seeds 
Walnuts 
Wheat 
Filberts 

FI~er seed 
Grass Seed 
Sorghum 
Brazil nuts 
Cashews 
Cocoa Beans 
Coffee Beans 
Corn 
Cottonseed 
Oates 
Safflower Seed 

2. Processed Foods 

Sesame Seed 
Seed & Pod 
Barley 
Oats 
Peanuts 
Pecans 
Pistachio nuts 
Popcorn 
Rice 
rye 

The Itsted processed foods may be fumigated With L-Fume. Under no 
cond",o~ shall any processed food or bagged commocrtv come In contad With L-
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Fume tablets, pellets, bags or residual dust except that L·Fume may be added 
directly to processed brewer's rice, malt and corn grits for use in the 
manufacturer Of beer, 

Processed Foods Which May be Fumigated with L·Fume 

Processed candy and Sugar 
Cereal Flours and Bakery Mixes 
Cereal Foods (Including cookies, crackers, macaroni. noodles, pasta, pretzels, 
.nack foods and spaghetti) 
Proc .. ssed Cereals (including milled fractions and packaged cereals) 
Cheese and Cheese Byproducts 
Chocolate & Chocolate Products (assorted chocolate, chocolate liquor, cocoa, 
cocoa powder, dark chocolate 
coating and milk chocolate) 
Processed Coffee 
Corn Grits 
Cured, Dried and Processed Meat ProdUC1s and Dried Fish 
Dates and Figs 
Dried Eggs and Egg Yolk Solids 
Dried Milk, Dried powdered milk, Nonda:ry Creamers, and Nonfat Dried Milk 
Dried or Dehydrated Frurts (apple., fates, figs, peaches, pears, prunes, raisins 
and suhanas) 
Processed Herbs, Spices, Seasonings and condiments 
Mah 
Processed Nuts (almo~d, apricot kernels, BraZil nuts, cashews, tllberts, 
peanuts, pe~ans, pl:;tachio nuts, and walnuts) 
Processed oats (including oatmeal) 
Rice (brewers rice grits, enriched and polished wild rice) 
Process~d Tea 
Dried and Dehydrated Vegetables (beans, carrots, lentils, peas, potato products 
and' . ,nach) 
Yeast (including primary yeast) 

3, Nonfood commodities, Including Tobacco 
The listed nonfood ftems may be fumigated with L·Fume. Tobacco and 

certain other of the nonfood commodities should not be contacted by tablets, 
pellets or residual dust. 

4. Nonfood Commodities which may be Fumigated with L·Fume 

Processed or Unprocessed Cotton, Wool and other Natural fibers or Cloth, 
Clothing 
Straw and Hay 
Feathers 
Human Hair, Rubberized Hair, Vulcanized hair Mohair 
Leather Products, Animal Hides and Furs 
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 

1 3 



I 

E. Recommended Uosages 
Hydrogen phosp~ide is a mobile gas will penetrate to all parts of the storage 
structure. Therefore. dosage must be based upon the total vOlume of the space 
being treated and not on the amount of commodrty .1 contains. The same amount 
of L·Fume is required to treat a 30,000 b"shel silo whether n • empty or lull of 
grain uroless, of course, the surface of tne commodity is sealed oil by a tarpaulin. 
The tollowing dosage ranges are recommended for bulk and space fumigations: 

Dosage Guidelines for Fumigations with L-Fume 

Product per 1000 cu. ft." per 1000 bu." 

Bags 2 -6 2-6 
Pellets 100 - 725 120 - 900 
Tablets 20 - 145 25 - 1aO 

'Dosage range for dates, nuts & dried frurts is 100·200 peliets, 20-40 tablets, 2·6 
bags'tOOO cu. It.; 125·250 pellets, 25·50 tablets, 125·250 pellets, 2·6 bags/l000 
bu. 

These dosages are not to be exceeded. It is important to be aware that a 
shortened exposure period cannot be fully compensated lor with an increased 
dosage of hydrogen phosphide. 

r,e wide range of dosages listed above is req""Gd to handle the variety 
01 fumigation situations encountered in practice. Sorr.e what higher dosages are 
usually recommended under cooler, drier conditions or where exposure pertods 
are relatn/ely short. 
However, the major factor in selection of dosage is the ability of the structure to 
hold hydrogen phosphide gas during the fumigation . A good illustration of this 
pOint is com;.arison of thu k>w dosages required to treat modern • well-sealed 
warehouses with the higher r~nge used for poorly ronstructed buil.:ings that 
cannot be sealed adequately. In certain other lumlgations, proper distribution of 
lethal concentrations of gas to reach all parts of the structure becomes a very 
important factor in dose selection. An example where this may occur is in the 
treatment 01 grain stored in tall silos. Poor gas dIstribution frequently results 
when the fumigant cannot be Uniformly added to the grain and it must be treated 
by sur1ace application. 

Ahhough it is permissible to choose from the lull range of dosages listed 
above, the follo.,ing dosages are recommended lor the various types 01 
fumigations· 
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Recommended L-Fume Dosages for 
Various Types of Fumigations 

Ill!~ Qf Ewni~~liQD I!a~s f~II'I< Iabl~1S 
1. Space 

mills warehouse etc. 2-l>11000 cu It 1()()'30~'1000 a.I It. 2 ~/IOOO QJ It 
Bagged Commodrties 2-&'1000 cu. ft 150-30011000 cu. It 3().6()11000 QJ It. 
Processed Frurts &nuts 2-6/1000 QJ It 100·200/10.00 cu. It 2~0I1 000. cu It 

Slored tobacco 2-6.'1000 QJ It I ()().2()()./1 0.00 cu It 2O~~'1000 cu It 

2. Bulk Stored Commodities 

Vertical storages 2-6.'1000 cu It 150-300'IOOOcu It 10-60.: I 000 QJ I! 
2-'>'1000 QJ It 2()().37S,·1000 QJ It 4(). -r.;' 1 000 cu It 

Tanks 2-611000 QJ It 150-350 'I 000 cu It 3O-7·/IOOOcu It 
2-l>11000 QJ It 200-450.: I 000 cu. It 40.-90/1000 QJ It 

Flat storages 2-l>11000 cu It 250-7251tOOO cu. It 50-14 511 000 cu It 
2-6.'1 000 cu It 300-900./1000 QJ It 60-1801tOOO QJ.I! 

Farm Bins 2-l>11000 cu II 350-72511000 cu It 70-1451I000QJ I! 
2-1311000. QJ It 450-90011000 QJ It 90-180.11000 cu I! 

Bunkers & tarped 
ground storages 2-l>11000 cu. It 150-40011000 QJ It 30-8011000 cu It 

2-611000 cu. It. 200-500/1000. QJ. It 40-10011000 cu It 

Railcars 2-6.'1000 cu It 150-32511000 cu It 30-6511000 cc I! 
2-6'1000 cu I! 2oo-4ool1000cu I! 40-8-/1000 cu It 

!larges 2-6.'1000. cu I! 150-40011000 QJ It 30-8011000 cu It 
2-6'1000 QJ I! 200-500/1000. cu I! 40-10011000 cu It 

Shipholds 2-l>11000 cu It 150-33011000 QJ It 30-6611000 cu I! 
2-6'1000 cu It 200-37511000 cu It 40-7511000 cu I! 

Higher dosages are recommended in struc1ures that are loose construction and 
in the fumiga:ion of bulk Slored oommodrties In which diffusion will be slowed and 
resuh in poor distribution of hydrogen phosp~,ice gas_ 

F. Appllc.t1on Procedures 

1. Gener.1 St.tement 
Regardless of the type of storage to be treated, there are several 

important factors common to all application procedures. A number of these 
points have been covered in other sections of the ApplICator's Manual but are 
listed again in the following for completeness, 
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a A plan should ba davisad lor application. aeration and disposal of the 
lumlgant so as to keep a minimum any exposureS to hydrogen phosphide. See 
t~" requirements for Industrial Hygiene Monitoring under the Applicator and 
Worker Exposure section of 'his Applicators Manual. 

b. l-Fume tablets 0' pelle!s should be applied so a to prOVIde effectiva gas 
concen!rations throughout the storage. When lablels or pellets are not applied 
un~ormly to a bulk commodity I surface application in a tall siio Or ships hold lor 
example), exposu' , tImes should be lengthened 10 allow for pene1ra1ion of gas 
throughout the 
slOrage. 

c. The storage s!r"cture shoutd be sealed so as t maintain a suitable gas 
concentration Ol/~r the tlmt'? period required for control 0' fnsect pests. 

d Ideally, "'pos"re periods should be long enough to provide for 
adequate control of Insecl pests and also more less compleTely react the 
fumigan!. 

e. PIling 01 large numbers 01 tablets or pellets, whethe' applIed to a bulk 
commodity Or lor space fumigatIon, may prevent complete breakdown at the 
product by limitIng Its access to moist air. This can resun in decreased effIcacy 
as a result at poor gas release and may teave an active residual for disposal 
which contains considerablo amounts 01 unreacted aluminum phsophide.Pi!ing ot 
product may also resun In jncrea~ed hazard 01 tire if water should come into 
contact wrth the mass of aluminum phosphide. 

f. Contact with liquid water should be carefully avoided when applying L­
Fume for treatment at bul" commodities or space. 

g Aluminum phosphide lumigants "hould not be applied to confIned 
spaces where the concentration of hydrogen phosphide may build up to exce&d 
its lower flammable lImn. 

h Observe t~e precautionary and salety statements 
mentioned lr. thl~ m,;p'ua! 

The foiio"/lng instructions are intended to provide generat guidelines for 
1yplcal fum:ga~lons These instructions a,e nor intended to cover ellery t)lpe of 
SItuation nor are they meant to be restrictive, Other 
procedures may be used If they are safe, eUeC!ive and consIStent with the 
properties of arum'~um phosphIde produ~s. 

2. Fumigations of Farm Bins 
Leakage is the single most important cause of lailures in the treatment 

of farm storages S,nce these storages are olten small. they usually have a 
higher leakage area In proportion to their capacity. Most wooden storage 
str;;ctures are so porous that 1hey cannot be successlully fumigated unless th&y 
are complete:y tarped. Do not fumigate storages which will ba entered by 
human" or animals prior to aeration. Do not fumigate areas which house 
sensitive equipm&nt comaining copper or ether melals lIKely to be corroded by 
hydrogen phosphIde gas. 

Seal the bm as t'ghtly as possible. It is ,,,commended that the suriace of Ihe 
grain be covered With poly afte, L-Fume has been applied. Tarping the gralO 
suriace w,ll grea!l)' reduce the leak rate 01 the gas as well as reduce the amount 
of L-f ;;me required. Only the volume below the tarp muS1 be dosed. " not )arped, 
the entire volume of th" storage must be trealed, whether 1,,11 or empty. 

L-Fume tablets, pellets, or bags may be "cattered "-.,, the suriace or 
prClbed Into :he grain uSing a flgid PVC pipe abou! 5 10 7 leet in length and having 
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"diameter of 1 1/4 inches. Use about 20-50 tablets or 100-250 pellets or 60-150 
bags. Immediately cover the surface of the grain with a plastic tarpaulin. Place 
no more than 25 percent of the total dose at the bonom if the bin is equipped with 
aeration fans. Caution: Make sure that the aeration duct is dry before ad'~ing L­
Fume. Addnion of L-Fume to water in an aeration duct may r .. sult in a fire. Seal 
the aeration fan with 4 mil plastiC sheeting. 

Plastic fur gation warning signs on entrances to the bin and near the 
ladder. 

FollOWing aeratlcn of the bin, the surface of the grain may be sprayed 
with an approved protec1ant to discourage reIn1esta~ion. 

J, Fumigation of Flat Storages 
a. Establish a plan for application of fumigant to the structure. Treatment 

of these types of storages may require considerable effort, therefore, sufficient 
manpower should be available to complete the work rapidly enough to prevent 
excessive exposure to hydrogen Phosphide gas. Vent flasks outside the 
storage, conduct fumigations during the cooler periods ana employ other work 
practices to minimize exposures. It is often advisable to wear respiratory 
protection during application of fumigant to flat storages. Refer to the sections 
on Applicator and Wor1<er Exposure and Respiratory Protection. 

b. Seal any vents, cracks and other sources of leaks. 
c. Apply tablets, pellets, or bags by surface application, shallow probing, 

deep probing or unrtorm add:tlon as the bin is filled. 
Storages requiring more than 24 hours to fill should not be treated by 

addillOn of fumigant to the commodity stream as large quantities of hydrogen 
phosphide may escape before the bin is completely sealed. 

Probes should be insened venically at intervals along the length and width 
of the flat storage. Pellets, tablets or bags may be dropped into the probe at 
intervals as it is withdrawn. 

Surfaco application may be used rt the bin can be sufficiently gas tIght to 
contain the fumigant gas long enough for it to penetrate the commodity, In this 
instance, n is advisable to pla,e abo'Jt25 percent of the dosages in the floor 
level aeration ducts. Check the ducts p"or to addition of L-Fume to make sure 
that they contain no liquid water. 

d. Tarping the surface of the commodity is often advisable, particularly rt 
the overhead of the storage cannot be ·Nell sealed. 

e. Lock all entrances to the storage and post fumigatIOn warning placards. 

4, Fumigation of vertical Storages (concrete uprlg"t bins and 
ot:,er silos In which grain can be rapidly transferred 

a. Close all openings and seal all cracks to make the structure as airtight 
as pOSSible. Prior to the fumigation, seal the vents near the bin top which 
connec1S to adjacent bins. 

b Pellets, tablets may be applied continuously by hand or by an automatic 
dISpenser on the headhousetgallery be~ or In10 the fill opening as the commod~y 
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is loaded into the bin. An automatic dispenser may also be used to add L-Fume 
into the commodity stream in the leg of the elevator. 

c. Seal the bin deck openmgs after the fumigation has been completed. 
d. Bins requiring more than 24 hours to fill should not be fumigated by 

con1lnues addnion into the commodity stream. These bins must be fumigated by 
probing surface application, or other appropriate means. Exposure periods 
should be lengthened to allow for drllusion 01 gas to all parts of the bins in L-Fume 
has not been applied unrtormly throughout the commodity mass. 

e. Place warning placards on the discharge gate and on all entrances. 

5. Fumigation of Mills, Food Processing Plants and Warehouses 

a. Using the label. calculate thE! length of the fumigation and dosage of 
tabiets . pellets or bags to be app~IBd based upon volume of the building, air and 
lor commodny temperalure and the general tightness of the structure. 

b. Carefully seal and placard the space to be fumigated. 
c. Place trays or sheets of Krafl paper or foil, up to 12 sq. ft. (1.1 sq. M) in 

area. on the fioor throughout the structure to hold L-Fume peile!s or tablets. 
Bags should be spread evenly on the floor. Use total floor space. 

d. Spread L·Fume on the sheets at a densrty no greater than 30 tablets 
per sq. ft. This corresponds slightly more than one· hail flask of tablets of one· 
hailllask of pellets per 3' x 4" sheet. Cloeek to see that L·Fume has not piled up 
and that it is spread evenlv to minimize contact between the individual pellets, 
tablets. and bags. 

e. Doors leading to the fumigated space should be closed, sealed, 
locked, and placarded With warning signs. 

f. The fumigation period usually last from 2 to 5 days, depending upon the 
temperature. Upor. cc ,pletion of the exposure period, windows, doors, vents, 
eto. should be opened and the fumigated structure allowed to aerate for at least 
two hours before entering. When required ,gas concentration reading' may be 
taken using bw level de:ector tubes or s;milar devices to ensure safety 01 
personnel who reenter the treated area. Refer 10 the section on Applicator and 
Worker Exposure. 

g. Collectlhe spent bags, and L·Fume dusl and dispose of it, with Or 

without further deactivatIon, followmg the recommendations given under 
Disposal Instructions. 

h. Remove fumigation warning p!acards from the 
aerated slrudure. ,. 

6. Fumigation 01 Railcars, Containers, Trucks, Vans and olher 
Transport Vehicles 
Railcars, containers, trucks. vans and other transport vehicles loaded 

with bulk commod~ies to which L-Fume tablets, pellets, or bags may be added 
directly are treated in essentially the same way as any other flat storage facil~y. 
L·Fume may be added as the vehicle is being filled, the dose may be scal!ered 
over the surface afler loading has been completed Or the tablets, pellets, or bags 
may be probed below the surface. carefully seal any vents, cracks, or other 
leaks. particularly if the fumigation is to be carried out intransi!. Remember, 
ralicars and containers shipped piggyback by rail may be fumigated inlrans~, but 
it is not legal to move trucks, trailers, vans, etc. over public roads or highways 
until they are aerated. See .ection 6 of this Applicator"s Manual for the 
recommendatIOns on placarding. Notrty the consignee if the commodity is to be 
shipped under fumigatIOn With L·Fume It the consignee is unfamIliar ",".h proper 
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handling of treated railcars, it is recommended that they be provided with the 
necess3.ry information. 

7. Tarpaulin and Bunker Fumigations 
Use of plastIC sheeting or tarpaulins to co~er commOC,\leS is one of the 

easiest means fc.r providing relatively gas tight enclosures which are very will 
suited for fumig2!ion. Poly tarps are penetrated only very slowly by hydrogen 
phosphide gas. and tight coverings are readily formed f,.,m the sheets. The 
"olume of these enclosures may vary wicely from a few cubic feet, for example, a 
iumigation tarpaulin placed over a smail stack of bagged commodity, to a plastic 
bunker sturage capable of holding 600,000 bushels 01 grain or more. 

An enclosure sUitable lor lumigation may be formed by rov"ring bulk or 
packaged commod:!, ,.::!~ poly sheeting. The sheets may be tarpec together to 
provide a sufficient Width of material to ensure that adequate sealing is obtained. 
It the f:00ring upon which the commodity rests is of wood or other porous 
material, rt should be reposnioned onto poly prior to covering lor lumigatiol\. The 
plastic covering 01 the pile may be sealed to the floor using sand or water snakes 
-, by shoveling sailor sand onto the ends of the plastic covering or by other 
suitable procedures. The poly covering Should be reinlorced by tape or other 
means around any sharp cornerS or edges int he stack so as to reduce the risk of 
tearing. Thinner poly, about 2 mil., is suitable for most indoor tarp fumigations 
and for sealing of windows, doors and other openings in structures. However, 4 
mil poly or thicker is more suitable for outdoor applicalions where wind or other 
mechanical stresses are hkely to be encountered. 

Tablets, pellets or bags may be applied to the tarped stack or bunker 
sforage of bulk commodity through slits in the poly covering. Probing or other 
means 01 dosing may be used. Avoid application 01 large amounts 01 L·Fume at 
anyone point. The l·Fume should be added below the surface 01 the commodrty 
rt condensation or other source 01 moisture is likely to form beneath the poly. The 
sl.!s in th .. coveTIng should be carelully taped to prevent loss 01 gas once the 
dose has been applied. L·Fume bags ale recommended (01 the treatment o( 
bagged ccmmodrties and processed loods ahhough tablets and pellets on trays 
or sheets 01 Kraft paper may be used. Care should be taken to see that the poly 
is nol allowed to cover the L-Fume and prevent contact With moist air or confine 
the gas. 

D,stnblllion 01 hydrogen phosphide gas is generally not a problem in the 
treatment of baggea commodities and processed foods. However, lumigation 01 
larger bunker storages contalOing b\.llk commodrty will requlfe proper application 
proCtldufes to obtain adequate (esuHs. 

Place warning placards at consp<cuous on the enclosure. 
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8. Fumigation of Ships 

a. General Inrormation 

1. IMPORTANT· shipboard, intransit ship or shiphold fumigation is also 
governed by U>S> Coast Guard Regulation 46 CFR 147 A. Refer 10 Ihis regulation 
prior to fumigation_ 

2. Midland l-Fume lablets , pellets, and bags are classified by EPA as 
restrrcted use pesticides d,'e to the acute inhala'ion loxicity of hydrogen 
Phosphide (phosphine, PH3) gas. These products are tor retail sale to and use 
only by certi!ied applicators for those uses covered by the applicators 
certit.cation or persons trained In accordance with the Applicators Manual 
working under the direct supervision and in the physical presence of the 
cerlitied applicator. physical presence means on site or on the premises. Read 
and follow the label and the M:dland Fumigant. Inc Applicators manual which 
contains complete instructions for the safe use of this pesticide. 

b. Pre-Voyage Fumigation Procedures 

1. Prior to fumigating a vessel tor intrans~ cargo fumigation, the master 
of the vessel, or or his representative, and the fumigator must determine whether 
the vessel is sUitably designed and contigured so as to allow for sate occupancy 
by the ships crew throughout the duration of the fumigation. If it is determined 
that the design and configuration of the vessel does not allow safe o~upancy by 
the ships crew throughout the duration of the fumigation, then the vessel will not 
be fumigated unless all crew members are removed trom the vessel. The crew 
members will not be allowed to reoccupy the vessel until the vessel has been 
properly aerated and a determination has been made by the master of the vessel 
and the tumigator that the vessel is safe for occupancy. 

2. The person responSible tor the fumlgat.on must notrty the master of 
the vessel, or his representative, of the requirements relating to personal 
protection equipment', detection equipment that a person qualrtied in the use ot 
this equipment must accompany the vessel with cargo under fumigation. 
Emergency procedures, cargo ventilation, periodic monitoring and inspections. 
and first aid measures must be discussed wl~h and unders!ood by thog master of 
the vessel or hiS representativat 

'Personal protection equipment means a NIOSH'MSHA approved respirator or 
gas mask titted with an approved canister tor phosphine. The canister is 
approved for use up to 15 ppm. SCUBA or its equivalent must be used above 15 
ppm or at unknown concentrations. 

3. Seal all openings to the cargo hold or tank and lock or otherwise 
secure all openings, manways, etc., which might be used to the enter the hold. 
The overspace pressure reliet system ot each tank aboard tankers must be 
sealed by closing the appropriate valves and sealing the openings inlo the 
overspace w~h gas·tlght materials. 

4. Placard all entrances to the treated spaces with fumigation warning 
signs. 

20 



I 

, ' I 

5, It tha fumigation is not completed and the vessal aerated before the 
manned vessel leaves port, the person in charge of the vassel shall ensure 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 tho voyage, 

6, During the fumigation or until a manned vessel leaves port or the 
cargo is aerated, the person in charge of the fumigation shall ensure that a 
qualified person using gns or vapor detection equipment tests spaces adjacent 
to spaces containing fumigated cargo and all regularly occupied spaces for 
fumigant leakage, H leakag" Oi the fumigant is det .. cted 'he person in charge if 
the lum;ga.ion shall ta~;e aCl.c~ :0 C;),.,ctthe leakag&, or shall inform the master 
of the vessel, or his representaliv!! Ci1 the ~e"k;lge S/) 1na1 corrective action can 
toe taKen. 

7. Review with 1he master, or his represer,lative, the precautions and 
procedures for during the voyage. 

c. Application Procedur"!s for Bulk Dry Cargo Vassals and 
Tankars 

1. Apply tablets, pellets or bags by scattering uniformly O'Jer the 
commodIty surface or they may shallow or deep probed into tho commodity 
mass. 

2, Immediately alter application of the fumigant. clo. e and secure all 
hatch covers, tank tops, bunerworth valves. manways. etc. 

d. Intranslt Fumigation of Containers Abroad Ships 

Intransif fumigat;ons of containers on ships is also governed bv U.S. 
Coast Guard Regulaticn 46 CFR 147A as modIfIed by U.S. Coast Guard Speclat 
Permit 52·75. This permit which must be obtained prior to the fumigation is 
available from: 

U.S. Coast Guard 
IHazardous Materials Branch 

MTH·t 
Washington, D.C. 20593·0001 

Application procedures for fumigatIon of raw commodifies or processed foods in 
containers and other transport vehicles are described in section 3a. 

e. Precautions and Procedures during Voyage 

1, Using appropriate gas detection equipment, monitor spaces adjacent 
to areas containing fumigated cargo and all regularly occupied areas for fumigant 
leakage. It leakage is detected, the area should be evacuated of all personnel, 
ventilated, and action taken to correct the leakage before allowing the area to be 
occupied. 
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2. Do not enter fumigated areas except under emergency conditions. If 
necessary to enter to enter B fumigated area, appropriate personal protection 
equipment must be used. Never enter fumigated 'ire as alone. At least one other 
psrson. wearing personal prot9c1ion equipment. should be available to assist in 
case of an emergency. 

f. Precautions and Proceduras During Discharge. 

1. If necessary to enter holds prior to discharge,. test spaces directly 
above grain surface for fumigant concentration, using appropriate gas detection 
and personal salety equipment. Do not allow entry to fumigant areas without 
personal safety equipment. unless fumagant concentrations are at safe levels, 
as indicated by a sunable detector. 

9. Fumigation of Barges 

Barge fumigations are also regulated by U.S. Coast Guard regulation 
46 CFR147A as modrtied by U.S. Coast Guard Special Permit 2·75. This permit 
which must be obtained prior to the fumigation is available from: 

U.s. Coast Guard 
Hazardous Materials Branch 

MTH·l 
Washington. D.C. 20593·0001 

Leaks are a common cause of failures in the treatment of commodities 
aboard barges. Carefully inspect all hatch covers pnor to application 01 L·Fume 
and seal. rl necessary. Notrly consignee rl the barge is to be fumigated intransit. 

, O. Fumigations In Small Sealable Enclosures 

Excellent results may be attained in the trealment of small enclosures 
since it is often possible to control the fumigation and also to make the enclosure 
viF1ually gas tighl. Take care not to overdose during these fumigations. A single 
pellet Will treat a space of from 1.4 to 10 cubic leel. From 6.9 to 50 cubic feet 
may be fumigated with a single UFume tablet or 1 L·Fume bag. 

". Treatment 01 Beehives, Supers end other Beekeeping 
Equlpmant 

L·Fume tablets, pellets and bags may used lor the control 0' the greater 
wax moth in stored beehives, supers and other beekeeping equipment and 'or 
ths destruction of bees, Africanized bees, and diseased bees including those 
infested with 'racheal mites and loulbrood. The recommended dosage for this 
use is 30·45 tablets. 150·225 pellets or 3 bags per 1000 cu. ft. 

FumigatIOns may be performed in chambers at atmospheric pressure, 
under tarpaulins, etc. by placing bag and the tablets or pellets on trays or in 
moisture permeable envelopes. 0" not add more than 2 tablets or 10 pellets to 
each enveiope. Honey from treated hives or supers may only be used for bee 
foor" 
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12. BurrowIng Pest Control 

a. List 01 BurrowIng Pests 
l-Fume tablets, pellets and bags may be used ou! of doors only lor the 

control 01 Ihe lollowing burrowing rodents and mole", Marm,,1 gp .. Woodchucl<.s 
and ~ellow·belly Marmots (Rockchucks), Prairie Dogs (except Utah Prairie 
Dogs), Norway and Rool Rats. Mice, Ground Squirrels. Moles, Voles. Gophers, 
and Chipmunk. 

b. Dlrec\lons for USB 

Add from one 1 104 l·Fume lablels, 51020 pellels. or 2to 6 bags to 
each burrow opening. Then seal tightly by shovelmg soit over the entranc .. after 
f,rsl packing the opening with crumpled newspaper or something similar so as to 
prevent soil from covering the L·Fume and slowi~g its action. Subsuriaee tunnels 
or runways should be treated every 5 to 10 feet wl~h a dose of 2 to 4 tablels . 
10 to 20 petiels, and 2 to 6 bags. 
Use lower rates in smaller burrows in tight solis under moist soil conditions and 
higher rates in larger burrows in porous soils when 50'1 moisture is low. Additiod 
of several cups of water to the burrow prior to dosing .. ~h l·Fume may improve 
efficacy in some porous soils. Treat reopened burrows and Iresh runways a 
second time 1 to 3 days after the initialtreatmenl. 

l·Fume may be used out of doors only for control of bum,wing pests. Do 
not use w~hin 15 feet (5 meters) of inhabrted structures. Do not apply 10 burrows 
which may open undor or into occupied b'Jildings. For use c" all agricu~u,al and 
noncropland areas. 

c.Envlronmental Hazards 
This product is very highly toxic to wildlife, Non·target organisms 

exposed to phosphine gas in burrows will be killed. Do not app!y directly 10 water 
or wetlands (swamps, bogs, marshes, and potholes) . Do not contaminate watar 
by cleaning of equipment, or disposal of wastes. 

d.Endangered Species Restrictions 
The use of L·Fume in a manner that may kill or otherwise harm an 

endangered or threatened species or adversely modify their habitat is a violation 
of Federal laws. The use of this produc, is controileci to prevent death or harm to 
endangered or threatened species Ihat occur in the following counties or 
elsewhere in their range. Use of this product in the areas listed below O! 

prohibited wrt~ou! fir~t contacting and obtaining permission from the Endangered 
Species Specialist at the nearest regional offices of the U.S. Fish and Wildlife 
Service (FWS). 

Areas Inhabited by Endangered or Threatened Species 

1. Black·footed Ferret· Slale of Arizona, Colorado, Kansas. Monlana, 
Nebraska, New Mexico, North Dakota, Oklahoma, South Dakota, 
Texas, Utah and Wyoming 
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2. Blunt·nosoo leopard Lizard - Counties of Ker ••• Kings. Fresno Madera. 
Merced and Tulare in tho stala of Calilornia. 

3. Desen Tonoise - Washinglon County in the Stale 01 Utah 

4. Eastern Indigo Snake - S:ates 01 Florida and Georgia 

5. San Joaquin K" Fa. - Counties c: Kern. Kings Fresno. Merced. 
Monterey, San Sen ito. San luis Otispo. Santa Barbara. Tulare and 
Venlura in Ihe Slate 01 Calrtornia. 

e. Special Local Restrlcllons 

t. North Carolina 
L·Fume tablets. pel'ets. ant1 bags may only be used tor control of rats 

and mice int eh state of North Carolina. Use against other pests is not permi"ed. 

2. OklahoMa 
A special p&rmil lot black-I ailed prairie dog control by poisoning is 

required in Oklahoma. Conlact the Oklahoma StaIr Depo;-:ment of Wildlile 
Conservation to obtain this permn. 

3. WisconsIn 
A state permit is required for use of pesticides in W"consln to co~lrol 

small mammals. except rals or m;ce. 
Please contact your local Depar1ment of Natural Resources 
office for information. 

4. Indiana 
Use of L-Fume tablets. pell~is. or bags for mola contlOl is not legal in 

tne state if Indiana. 

5. Missouri 
A stafe permit is required fro use of pesticide in Missouri to control small 

mammals. except ans and '.,ic9\ 
Please contact the Missouri Depar1ment of Conservation office for inform arion. 

6. Kln .. s 
A special lor black·tailed prairie dog control by poisoning IS required in 

Kansas. Contact the Kansas Fish and Game Commission 10 obtain this perma. 

7. Caillorni. 
Use 01 L·Fum .. tablets. pellets. and bags lor Chipmunk control is not 

legal in the slate of California. 
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Section 4 
PROTECTIVE CLOTHII~G 

Wear dry gloves of cotton or other matellal If contact with L-Fume 
table:s. pellets or bags is likely. Wash hands thoroughly a'ter handling aluminum 
phosphide products Ae'ate used glove, and other contaminated clothing in a 
well ventilated area prior to laundering. 

Section 5 
RESPIRATORY PROTECTION 

A.When Respiratory Protection Must Be Worn 
NIOSH!MSHA approved respiratory protect"." m .t be worn if worker 

exposure limits cannot be met through controls (such 2S 10. :.ed air ventIlation) 
and,lm worker pract:ces. RespIratory protection is req:.med It exposu~e is likely to 
e.ceed t~e n'JA of 0.3 ppm during application, or a 03ppm ce'!log at any time 
a!terYl.'ards_ For example, respiratory protection IS req~ir€d to be worn upon 

(
~in~iJ a partjal~y aeraied slrudure i1 the hydrogen Phosphide concentration 

is abovEt- ppm. V'/hen required, gas concentration measurements. for safety 
purposet may be made using low level detector tubes. See the section on 

r'). Applicator and VJorker Exposure for Monitoring requiremer's. Information on 
v hydro~c~ phosphide (phosphine, PH3) detector tubes may De obtained from 

Midland Fu nigants, Inc. or your Midland distributor. 

S_ Permissible Gas C< •• cent,atlons Ranges for Resplra!ory 
Protection Devices 

A NIOSH.'I.lSHA approved, full-faced has mask-hydrogen phosphide 
canIster c2rnb;~a~ion may be used at levels up to 15 ppm. or 10 escape frcm 
leveis up 10 1500 ppm. Above this level or situations where the hydrogen 
phosphide concen:rat'on is unknow~ , a NIOSH/MSHA approved, sell-<:ontained 
breathing appara~us (SCBA) or its equivalent must be used. The IJIOSH!OSKA 
Pocket Guide, 8085 DHEVJiNIOSH 78-210, lists these and o~her types of 
approved re!:pirators and the concentration limits at whic;, they may be used. 

C, Requirements lor Availability 01 Respiratory Protection 
If L-Fume is to be appl,e" frem within the structure to be fumigated, an 

approved full·face mask 
gas mask - phosphine cani~ter combination or self-contained breathing 
apparatus (SGBA) or ,ts equivalent must be available at the sile of application In 

case it is needed. In addition, SCBA or its equivalent must be available locally, 
for example, at fire station or rescue if d is not available at the fumigation sde. 

Respiratory protection need not be ava;lable for applications from 
outside the 2rea to "9 lumigated such as addiTion of tablets or pellets to 
automatic dispensing devices, outdoor applications, elc. If exposures above the 
permrned exposure limits will not be encountered. 

If momtc,Ting equipment is not available on a farm and application of 
f"migant cannot be made from outside the structure, an approved canister 
resp;rator must be WOrn dUTing application from withl~ the structure being 
treated 
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Section 6 
PLACARDING OF FUMIGATED AREAS 

The applicalor musl placard or posl all enlrances 10 Ihe sHucture under 
fumigalion with signs bearing, in English and Spanish: 
1. The sIgnal word DANGER/PELIGRO and the SKULL AND CROSSBONES 
symbol in red. 
2. The statement "Area andlor commodrry under fumigallon, DO NOT ENTERINO 
ENTRE". 
3. The statement, This placard may only be removed after 1he fumigated area is 
aerated down 10 O.3ppm hydrogen Phosphide or below. Transfer of incompletely 
aerated commodny to a new she is permissible provided Ihal Ihe new slorage is 
placarded rt il conlains more Ihan O.3ppm. Workers mllst nOI be exposed 10 more 
Ihan 0.3ppm hydrogen phosphide. 
4. The date and time fumigation begins and i~ c::>mp!eted. 
5. Name of fumigant used. 
6. Name. address and telephone number of Ihe app'.lcato<. 

All enlrances to a fumigalcd area must be ptacar<Jed. Where possible, 
placards should be placed in advarce of Ihe fumigation to keep unauthorized 
persons away. For railroad hopper cars, placards must be placed on bolh sides 
of Ihe car near the ladders and next 10 Ihe lop hatches inlo which Ihe fumigant is 
introduced. 

Do Nol remove placards until the treated commodny is aerated down 10 
0.3 ppm hydrogen Phosphide Or less To delermlne whether aeration is complele, 
each fumigated site or vehicle must be monitored and shown to conlain O.3ppm 
or less hydrogen phosphide gas in Ihe air space around and, rt feaSible, in the 
mass of Ihe commodity. Transfer of incompletely aerated commodny 10 a new 
site is permissible. However, Ihe new storage must be placarded if It contains 
more than O.3ppm hydrogen phosphide. No placarding is required if aeralion 
occurs during I;"nsler. Workers who handle incomplelely aerated commodIty 
must be Informed 3Ind appropnate measures taken (I.e. ventilatIon or respiratory 
protection) to preve"t exposures from exceeding 0.3ppm hydrogen phosphide. 

It' recommended that the persons responsible for removing placards 
be famtliar wnh physical, chemical and toxicologIcal propenies ot hydrogen 
phosphIde They should be also be knowledgeable in making gas concentration 
measurements, exposure lim.s and symptoms and first aId treatment for 
hydrogen phosphIde poisoning. 

Sect/on 7 
AERATION OF FUMIGATED COMMODITIES 

A. Foods end Feeds 
Tolerances for hydrogen phosphide residues have been established at 

O.lppm for animal feeds and 0.01ppm for finished foods. To guarantee 
compliance WIth Ihese tolerances. rt is necessary to aerate these commodities 
tor 48 hours prior to oltering to Ihe end use conSumer. 
B. Tobacco 

Tobacco mU$t be aerat.d for at leasl Ihree days (72 hours)when 
fumIgated In hogshead and for a: least 
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two days (48 hours) when fumigated in other containers. Tobacco fumigated in 
containers with plastic liners will probably require longer aeration periods to reach 
O.3ppm. 

Section 8 
APPLICATOR AND WORKER EXPOSURE 

A. Hydrogen Phosphide Exposure Limits 
Exposure to hydrogen phosphide may no exceed O.3ppm. measured ... 

an eight hour time weighted average (TWA), for applicators and workers during 
a[,plication. Application is delined as the time period covering the opening of the 
first containers. applying the appropriate dosage of fumigant and closing up the 
S1:e 10 be fumlg31ed. All persons in the treated site and in adjacent indoor areas 
ar~ covere::! by tis exposure standard. 

pf1er application, exposure for any person may not exceed a O.3ppm 
cel!lng for nydrogen phosphide. Such exposures may occur If the ccmmodl~y or 
space under fumiga~lon lea,",5, ..... hen treated commodity IS transferred or 
handled, if an unaerated or partially aerated space is entered, e:c. 

B. Application of Fumigant 
Depending upon temperature and humidity, Midland l-Fume tablets, 

pellets and oags releaso hydrogen phosphide gas slowly upon exposure to 
moisture from the air. In mo~: cases, this release is slow enough to permit 
applIcators to deposit fu-nigant in the desired areas and then vacate the 
premises wrthout signiflca : exposure to the gas. If the fumigators is likely to 
exceed the ... ight hour TW:, of O.3ppm, approve respiratory protectIon must be 
worn. When required 935 concentration measurements for safety purposes may 
be made using low level detector tubes. See the write· up below on Industr;al 
Hygiene Monitoring. Information on hydrogen phosphide (phosphIne, PH 3) 
detector tubes nay be obtained from MIdland Fumigant, Inc. or your MIdland 
distributor. 

It is o~en ad,'jsable to user respiratory protectIon during appl:catlon 01 
fumIgant under hot and humid conditions, particularly when considerable tlrT". 
must be spent Inside the struct·Jre being treated. 

t 
C. leakage trom FJmlgated Sites 

Hydrogen phc sph,de is highly mobile and given enough time may 
penetrate seemingly g"s tight materials such as concrete and cinder blocks. 
Therefore, adjacent, en:'osee! areas likely to be occupied s~ould be examined to 
ensure that significant Inakage has not occurred. Sealing of the fumIgated site 
andlor alf flow int eh occupied areas must be sufficient to meot exposure 
standards. 

o. Aeration and Reentry 
If the area IS to be entered a~er fumigation, it must be aerated untIl the 

level 01 hydrogen pllosphide gas is O.3ppm or below. The area or s~e must be 
mOMored to ensurg that Ioberation of gas from the treated commodIty does not 
resuh ,n the development of unacceptable levels of hydrogen phosphide Do not 
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allow r .... ntry into tr .. ated areas by any persons bel or .. this time unless proteclad 
by an approved respirator, 

E, Handllnij Unaerated Commodities 
Workers must not be exposed to hydrogen phosphide in excess 01 

O.3ppm during moving, storage or processing 01 incompletely aerated 
commodities. 

F, Industrial Hygiene Monitoring 
It is reccmmended that hydrogen phosphide exposures be documented 

in an operations log or manual lor each site and operation where exposure may 
occur. The purpose 01 those monitoring is to prevent excessive exposures and 
to determine when and where respiratory protedion is required. This mandatory 
although, once exposure have been adequately characterized, subsequent 
moni!oring is n01 routinely required. However, spot c.hecks should be made 
occasionally. especially it conditions change significantly or an unexpected 
gariJc odor is detected. Gas measurements should be made in the workers 
breathing Zone. Monitoring is not required lor outdoor operat,ons. 

If mOOiloring shows that workers are exposed to concentrations in 
excess of the permitted limits, then engineering controls (such as forc~d air 
ventilation) and/ or appropriate work praclices should be used, where possible, 
to reduce exposure to within permined limits. 

There are a number of devices on the market for measurement of 
hydrogen phosphide gas levels for industrial hygiene purposes. One 01 these IS 

the hydrogen sampling pump. These devices are reliable, portable, simple to use 
• do n01 require extensive training and are relatively rapid!y. inexpensive and 
accurate. Low level industrial hygiene monitoring. 

Section 9 
STORAGE INSTRUCTIONS 

Store L·Fume in a dry, w,,11 ventilated area away from heat under lock 
and key. Post a5 pesticide storage area. Do not contammate water, food or feed 
by storing pesticides in the sam. areas used to store these ccmmodities. 

Do not store in buildings where humans or domestic animals reside. 
Keep out 01 reach of children. 

Midland L·Fume tablets, pellets and bags are supplied in gas tight, 
reseal able aluminum flasks, Do not expose the product to atmospheric moisture 
any longer than is necessary and seal tightly belore returning opened flasks to 
slorage. 

The shellille 01 L·Fume IS vinually unlimited as long as the containers 
are t'ghtl, seoleo. 
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A. General 

Section 10 
DISPOSAL INSrRUCTIONS 

1. Do not contaminate water, lood or leed by storage or disposal. 
2. UnreaC1ed or partIally reaC1ed L·lume is acutely hazardous. Improper 

dIsposal 01 excess pesticides is a violation 01 Federal law. " these wastes 
cannot be dIsposed 01 by use according to label instruC1ions, contaC1 your State 
PesticIde or Environmental Control Agency, or the Hazardous Waste 
representatIve at the nearest EPA Regional Oil ice lor guidance. For specilic 
instructions, see SeC1ion 11 01 this manual, Spill and Leak Procedure 

3. Some local and state waste disposal regulations may vary lorm the 
fol!owing recommendations. Disposal procedures should be reviewed with 
app!"opiate aUlhorities to ensure compliance wi1h local regulations. Contact your 
state Pest,cide or Environmental Control Agency or Hazardous Waste Specialist 
at the nearest EPA regional Oll,C9 for guidance. 

4. Trople rinse IIasks and stoppers with water. Then efter for recycling or 
reconditioning. or puncture and dispose of in a sanilary landfill or by other 
procedores approved by state and local authorities. Rinsate may be disposed of 
in a sanitary landllil by pouring it out onto the ground or by other approved 
procedures. Or i, it IS permiSSIble to remove lids and expose empty flasks to 
atmospheric conditions until residue in flasks is reaC1ed. Then punC1ure and 
dispose of in a sanrtary landfIll or other approved site, or by other procedures by 
state and local authorrties. 

" properly exposed, the residual dust remains after a fumigation with L· 
Fume win be a araYlsh·white powder. This will be a nonhazardous waste and 
contain only a small amount of unreacted aluminum phosphide. However, 
residual dust from incompletely exposed L·Fume , so called "green dust" will 
require special care. 

EI. Dirpctit'ns for Disposal 01 Residual :)ust from L·Fume 
1 ·.~:>ntlnement of partiallf spent residu~ll dust, as In a closed container, 

or coliec:ion dnd stor;tge of large quantittes of dl'st may result in a fire hazard. 
Sma:! arm .. :.In!s of h!". rogen phosphide may be give,' off from unreaC1ed ahJminum 
phosphide, and confinement olthe gas may resuh in a flash. 

2. In open areas, smali amounts of residual .1ust, up to about 5to 8 kg., 
may be dIsposed 01 on site by burial or by spreading over the land surface away 
from onhabrted buildings. I 

3. Spent resl,"ual dust from L·Fume may also be collected and dIsposed 
01 at a sanrtary landfIll, incinerator or other approved sites or by other procedures 
approved by Federal, State or Local authorities. "Green Dust" must be further 
deactivated before disposal at a landfIll. 

4. From 2 to 3 kg (4 to 7 Ibs) 01 spent dust from 2to 3 flasks of L·Fume 
may be colleC1ed for disposal in a 1 gallon bucket. larger amounts, up to about 
one·half case, may be collected in burlap, conon or other types of porous cloth 
bags for transportation in an open vehicle to the disposal site. Do to colleC1 dust 
from more than 7 flasks of tablets or 10 flasks of pellets (about 11 kg. or 25 Ibs) 
'n a song Ie bag. Do not pile cloth bags togpther. Do not use this method for 
partiallf srent or "green·dust. Caution: Do not colleC1 dust in I"rge drums, 
dumpsters. plastIC bags or other containers where confInement ma), occur. 
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C. DlrG;:Uons Il)r Deactivation 01 Partially Spent Residual Dust 
Irom L-F~me 

1. Partially spent dust must be deactivated prior to ultimate disposal. 
This ;s especially true in cases of incomplete exposure which has resuned in so­
c.all9d "grMn dust" or following a fumigation which has produced large quantities 
of partially spent material. "Green dust" must be further deactivated prior to 
disposal in landfills. 

2. Residual dust from L-Fume may be deactivated as follcws using the 
"Wet Method'. 

a. Deactivating solution is prepared by adding the appropriate amount 01 
low sudsing detergent or surface activ .. agent to a waler In a drum Or other 
suitable container. A 2% solution of detergent is suggested. The container 
should be filled with deactivating solution to wilhin a few inches of the top. 

b. Residual dust IS poured slowly into deactivating solution and stlfred so 
as to thoroughly wet all of the particles. This should be done in the open "ir and 
not int he fumigated structure. Dust Irom L-Fume tabiets, peilets or bags should 
be mixed into no less than to gallons 01 water-detergent solullon for each case 01 
material used. Wear app'opriate respiratory protection during wet deactillation of 
partially spent oust. 

c. Dispose of ;he deactivated Oust-water suspension. with or without 
preliminary decant in£!. at a sanitary landliil Or other suitable site approved by 
local authorhies. W~ere permissible, the slurry may be poured out OnlO the 
ground. H the slurry has been held for 36 hours or more, rt may be poured into a 
storm seW9r. 

d. Caution: Respllatory protection is required during wet deactivation 01 
partially spent material. Do not cover the container at any time. 00 not dispose 
of dust in a toilet. Do not allow quantities of dry residual dust Irom l-Fume to be 
coliected or stored without deactivation. 

3. Residual dustlrom l·Fume ma~ also be deactivated as follows suing 
the "Dry Method: 

a. Extensi01l of the lumigatlon period is the simplest method lor further 
deactivation 01 "green dust" or partially spent dust prior to ultimate disposal. 

b. Small amounts of partially spent dust_ from 2 to 3 kg (4 to 7lbs) may be 
further deactIVated by storage in a 1-gallon bucket. Larger amounts 01 dust 
(about!1 kg. N 25 Ib~) m~y be held for deactivation in porous cloth bags (burlap. 
coMn. etc.) Cauti"n: Transport these bags in open vehicles, do not pile up bags 
and do not use this method for "green dust". 

,Section 11 
SPILL AND LEAK PROCEDURE 

A. Ge"~ral precaullons and Direction .. 
A ~jJili Nher than incidental to application or normal handling, may 

produce nigh lellels of gas and, therelore attending personnel must wear SCBA 
or its equivalent when the concentration of hydrogen phosphide gas is unknown. 
Other NlOSH/t,lSHA approved respiratory protection may be worn if Ihe 
concentration is known. Do not use water at any time to clean up a spill 01 L­
Fume. Water in contact With un ",acted tablets. pellets or bags will greatly 
accelerate the production of hydrogen pho'phlde gas which could result in a 
tox;c and! or liro hazard. Wear COlton gloves or other material when handiJng 
aluminum phosphido . 
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Return all intact aluminum flasks to flt-?'board cases or other 
packaging which has been suitably constructed anc marked according to DOT 
regulallons. Notrty consignee and shipper of damaged cases. 

If aluminum flasks have been punctured or damaged so as to leak, the 
co~tai~er may be temporarily repaired wrth aluminum ta~ or the L·Fume may be 
troosferrod from the damaged flask to a sound metal container which should be 
sealed and properly labeled as aluminum phosphide. Transport the camaged 
conta:ners to an area suitable tor pesticide storage tor inspection. Further 
,"slru~ions and recomm&ndations may be obtained from Midland Fumigant, Inc. 

If a spill has occurred which is only a tew minutes old, collect the 
ta~lets , pellets and bags and place them back into the original flasks, ~ they are 
intaot, and stopper tightly. Place the collected tablets, pellets, and bags in a 
scued metal container If the original flasks are damaged. Caution: these flasks 
ma)' Lash upon opening at some later time. 

If tne age of the spill is unknown or rt the tab'ets, pellets, and bags 
have been contaminated with soil, debris, wate', etc. gather up the spillage and 
pace it inlo small open bucket having a capac~y no larger than about 1 gallon. 
Do not add more than one flask of spilled matenal. 1 to 1.5 kg. (2 to 3 Ibs) to the 
bucket. If in·site, wet deactivation is not feasible, these containers should be 
transported In open vehicles to a suitable area. Wet deactivation many then be 
carried out as described in l1g Anernatively, small amounts of spillage trom 4 to 
5 flasks (4 to 8 kg. 9 to 18 Ibs) may be spread out in an open area from inhabited 
buildings by atmospheric moisture. 
B. Directions tor Deactivation by the Wet Method 

H the contaminated material is nol to be held until completely reacted by 
exposure to atmospheric moislure. deactivate the product by the wet Method as 
follows: 

1. Deactivating solution is prepared by adding the appropriate amount of 
low sud sing detergent or surface active agent to water in a drum or other suitable 
container. A 2'% solution or 4 cups in 30 gallon is suggested. The container 
shoutd be filled with deactivation solution 10 w:thin a few inches of the top. 

2. The tablets. pellets, or bags are pored slowly into the deactivating 
solution and stirred so a thoroughly wet all ot the L-Fume. This should be done int 
he open air. L·Fume tablets, pellets. and bags should be mixed into no less than 
about 15 gallons of water·detergent solution for each case of spent material. 
Wear appropriate respiratory during wet deactivation. 

3. Allow the mixture tp stand. wrth occasional sllrrlng. for about 36 
hours. The resunant slurry will then be safe to dispose of. 

4. Dispose of the slurry of deactivated material. With or without 
preliminary decanting, at a saMary landf,1I or other SUitable site approved by 
local authorities. Where permissible, this slurry may be poured into a storm 
sewer or out onto the ground. 

5. Caution: Respiratory protection is required dUring wet deactivation of 
unexposed L·Fume. Never place pellets. tablets, or bags in a closed container 
such as a dumpster, sealed drum, plastic bag, etc. as flammable concentrations 
and a flash of hyd:ogen phosphide gas likely to develop. 

6. The EPA has determined that proper disposal of aluminum phosphide 
will cause no unreasonable efteds to the environment. 
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FOR ASSISTANCE, CONTACT: 

Midland Fumlganls, Inc. 
1805 South 2nd SI. 

Le.venworth, Ks. 66048 
1-800-332-3930 or 1-913-651-3900 
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