
Ms. Betty Lilyquist, Director 
Environmental & Regulatory Affairs 
Pestcon Systems, Inc. 
1808 Firestone Parkway 
P.O. Box 399 
Wilson, NC 27894-0399 

Dear Ms. Lilyquist: 

Subject: FUMITOXIN TABLETS 
EPA Registration No. 5857-1 
FUMITOXIN PELLETS 
EPA Registration No. 5857-2 
FUMITOXIN ALUMINUM PHOSPHIDE BAGS 
EPA Registration No. 5857-6 

JUN 0 2 1997 

Your labeling submitted on December 5, 1996, 
and December 30, 1996; container labels 
hand-delivered on May 28, 1997 

The proposed revised technical bulletin submitted for 5857-1 
and 5857-2 on December 30, 1996, is acceptable on the condition 
that the changes listed below are made. 

1. Change item "14." under "v. SAFETY RECOMMENDATIONS" (page 
3) to read 

"14: Use all bags from opened tins or foil pouches. 
Drums may be resealed. 

2. Change the "11. RODENT BURROW -- FOR CONTROL OF BURROWING 
RODENTS AND MOLES" text to read as indicated below. 

"11. TREATMENT OF BURROWS TO CONTROL CERTAIN TYPES 
OF RODENTS AND MOLES (Outdoor applications 
using Pellets or Tablets only) 

ENVIRONMENTAL HAZARDS 

This product is very highly toxic to wildlife. 
Nontarget organisms exposed to phosphine gas in 
burrows will be killed. Do not apply directly to 
water, or to areas where surface water is present or 
to intertidal areas below the mean high water mark. 



DIRECTIONS FOR USE 

Use Restrictions: This product may be applied to 
underground burrow systems located in noncrop areas, 
crop areas, or orchards and occupied by woodchucks, 
yellowbelly marmots (rockchucks), prairie dogs 
(except Utah prairie dogs, Cynomys parvidens), 
Norway rats, roof rats, house mice, ground 
squirrels, moles, voles, pocket gophers, or 
chipmunks. All treatments for control of these 
species in burrows must be made outdoors. Pellets or 

. tablets must be applied directly to underground 
burrow systems. Do not use wi thin 15 feet (5 
meters) of inhabited structures. Do not apply any 
Aluminum Phosphide product to any burrow system 
which might open into or under occupied buildings. 
Consult Local, State, and Federal Game Authorities 
to ensure that endangered species do not inhabit the 
area proposed for treatment. Refer to the 
"BNDANGERED SPECIES CONSIDERATIONS" text below. 

Application 
appropriate 
treated. 

Directions: Use application procedures 
to the type of burrow system being 

For species with open burrow systems, locate all 
entrances to each burrow system. Seal all but one 
entrance to the burrow system tightly by shoveling 
and packing soil and/or sod to completely seal the 
opening. Insert 2 to 4 tablets or 10 to 20 pellets 
into each entrance to be treated. . Use the lower 
rates for smaller burrows and/or when soil moisture 
is high. Use the higher rates for larger burrow 
systems and when soil moisture is relatively low. 
Pack the treated entrance with crumpled paper and 
shovel soil to completely cover the paper. Using 
crumpled paper will prevent soil from covering the 
tablets or pellets and slowing down their action. 
Inspect treated areas 1 or 2 days following 
treatment for signs of residual activity of target 
species. Treat all re-opened or previously 
undiscovered burrows in the manner prescribed above. 

For species with closed burrow systems (pocket 
gophers, and moles in some situations), locate the 
main underground runway by probing with a smooth
sided rod 12 to 18 inches from afresh mound. For 
pocket gophers, begin probing on the flat side of 
the mound. A sudden reduction in soil resistance to 
the probe indicates that the main runway has been 
located. Once the main runway is located, remove 
the probe and apply 2 to 4 tablets or 10 to 20 
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pellets· through the probe hole. Adjust treatment 
rate according to the level of soil moisture, using 
more pellets or tablets if the soil is relatively 
dry. Do not treat if soil is extremely dry or if 
there are no signs of recent gopher or mole 
activity. Make a tight seal to close probe hole by 
using a clod of soil or a sod plug to cover the hole 
or by using the heel of your shoe to push sod and/or 
soil over the surface opening. If the probe hole is 
more than one inch in diameter, place crumpled paper 
in the hole before closing it with soil and/or sod. 
Two days after treatment, check area for residual 
pest activity by poking holes in main runways of 
burrow systems. Flag holes and inspect them two 
days later. Retreat all reclosed systems on both 
sides of the plug. 

ENDANGERED SPECIES CONSIDERATIONS 
text currently on page 17.] 

" [Retain all 

Because the same product bulletin has been used for 5857-6 as 
well as 5857-1 and 5857-2, we have concluded that the labeling for 
5857-6 also must be updated. Subject to the comments listed above, 
we find the amended technical bulletin to be acceptable for 5857-6. 

Because we prefer to have the same acceptance date for all 
elements of a pesticide products label, I had elected to review the 
container labels that you submitted on December 5, 1996, in 
conjunction with the proposed revised product bulletin.. As 
appropriate container labels were not submitted for 5857-6, I 
telephoned you on May 22, 1997, to ask you to bring such labels 
with you to our meeting of May 28, 1997, on another topic. To that 
meeting, you also brought container labels for 5857-1 and 5857-2. 
The labels brought on May 28, 1997, lack the "SPECIMEN" markings 
which appeared on the labels supplied on December 5, 1997, but 
otherwise appear to be identical to them. Therefore, I have 
elected to review the most-recently submitted container labels for 
all three products. . 

We have reviewed the 500-tablet container label submitted for 
5857-1 and find it to be acceptable provided that you make the 
changes identified below. 

1. Change "effects" to "affects" in the first sentence of the 
second paragraph of the "Note to Physician". 

2. Change "Directions for Use" to "DIRECTIONS FOR USE" and 
increase its type size to approach or be equivalent to that 
used' for "PRECAUTIONARY STATEMENTS". 

3. Move the "General Information:" paragraph from the right 
panel to the "DIRECTIONS FOR USE" where it is to be placed 
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below the "It is a violation 
above the paragraph which 
APPLICATOR'S MANUAL". 

. . labeling" sentence and 
refers to the "APPROVED 

4. Insert the heading "STORAGE AND DISPOSAL" at the top of the 
right panel, directly above the "Storage Instructions" box. 

We have reviewed the 100-tablet container label submitted for 
5857-1 and find it to be acceptable provided that you make the 
changes identified below. 

1. Change "effects" to "affects" in the first sentence of the 
second paragraph of the "Note to Physician". 

2. Change "Directions for Use" to "DIRECTIONS FOR USE". 

3. On the right panel, move the "General Information:" 
paragraph so that it appears in the "DIRECTIONS FOR USE" 
immediately below the "It is a violation . labeling" 
sentence and above the paragraph which refers to the 
"APPROVlCD APPLICATOR'S MANUAL". 

4. Insert the heading "STORAGE AND DISPOSAL" directly above 
the "Storage Instructions" box. 

We have reviewed the labels submitted for 1000-pellet and 2490-
pellet containers of 5857-2. We find these labels to be acceptable 
provided that you make the changes identified below. 

1. Change "effects" to "affects" in the first sentence of the 
second paragraph of the "Note to Physician". 

2. Change "Directions for Use" to "DIRECTIONS FOR USE". 

3. Move the "General Information:" paragraph from the right 
panel to the "DIRECTIONS FOR USE" where it is to be placed 
below"the "It is a violation ., labeling" sentence and 
above the paragraph which refers to the "APPROVlCD 
APPLICATOR'S MANUAL". 

4. Insert the heading "STORAGE AND DISPOSAL" at the top of the 
right panel, directly above the "Storage Instructions" box. 

Submit one (1) copy of each element of final printed labeling 
(including the bulletin and container labels) for 5857-1 and for 
5857-2 before releasing these products for shipment. Such final 
printed labeling must incorporate the changes indicated in this 
letter. 

The "1 DRUM - 6/50", "10.2 Kilos" container label submitted on 
December 5, 1996, for 5857-6 lacks much of the text included on 
that product's current container label which we accepted on March 
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25, 1991. We discussed this matter on May 22, 1997. You told me 
that the "1 DRUM" label applied only to a large bulk shipping 
container. On May 28, 1997, you handed to me full labels for "Can" 
containers holding 3, 6, or 10 bags of this product and for "Drum" 
containers holding 3, 6, or 100 bags of this product. These labels 
were handed to me on that date, along with labeling pertaining to 
5857-1 and 5857-2. On the "Drum" label supplied on May 28, the 
text at the right margin of the right label panel was cut off 1-2 
characters short of the end. Consideration of the "Drum" label 
proceeds under the assumption that the missing characters 
correspond to those which appear in the corresponding places on the 
"Can" label. 

We have reviewed the "Can" and "Drum" labels submitted for 
5857-6 and find them to be acceptable provided that you make the 
changes identified below. 

1. Change "exhaust" to "exhausts" in the first sentence of the 
second paragraph under "Physical and Chemical Hazards". 

2. Change "Directions for Use" to "DIRECTIONS FOR USE". 

3. Move the "General Information:" paragraph from the right 
panel to the "DIRECTIONS FOR USE" where it is to be placed 
below the "It is a violation .. labeling" sentence and 
above the paragraph which refers to the "APPROVED 
APPLICATOR'S MANUAL". 

4. Insert the heading "STORAGE AND DISPOSAL" at the top. of the 
right panel, directly above the "Storage Instructions" box. 

Submit one (1) copy of each element of final printed labeling 
(including the bulletin and container labels) for 5857-6 before 
releasing this product for shipment. such final printed labeling 
must incorporate the changes indicated in this letter. 

Sincerely yours, 

William W. Jacobs 
Acting Product Manager 14 
Insecticide-Rodenticide Branch 
Registration Division ( 7505C) 
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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 
covered by the applicators certification or persons trained In accordance 
with the attached product manual working under the direct supervision 
and in the physical presence of the Certified Applicator. Physical 
presence means onsite or on the premises. Refer to Pestcon Systems, 
I nco Applicator's Manual for complete instructions for the safe use of this 
product. 

EPA REG. NO. 5857-1 - TABLETS 
EPA REG. NO. 5857-2 - PELLETS 

EPA REG. NO. 5857-6 - BAGS 

FOR USE AGAINST LISTED INSECTS WHICH INFEST STORED 
COMMODITIES. SPECIFIED PROCESSED FOODS." ANIMAL FEEDS 

ACTIVE INGREDIENT - Aluminum Phosphide ........................ 55% 
Inert Ingredients ................................................................. 45% 

100% 

KEEP OUT OF REACH OF C~I \'4~.. .." 
DANGER / PELIGRO - B >, 

l!' c .. ' :., 
.~~ ~~ 

~\;q~~~/h 
PESTcott.,. .::r~~ 'l'i' 
S'l'SIEMS, ~~~I 

1808 FIRESTONE PARKWAY' ~t;~ 
WILSON, NC 27893 c; 

TELEPHONE: 919-237-7923 
FAX: 919-243-1831 

EPA EST. NO. 5857-NC-001 

. ,'", ' , . 



INDEX 

Page 

I. Introduction ....................................................... , ...... 1 
A. History ............................... , ....................... ,..... 1 

II. Chemical and Physical Properties of FUMITOXIN Fumigants ................ 1 
III. Storage 01 FUMITOXIN Aluminum Phosphide .•............................ 2 
IV. Precautionary Statements ................................................. 2 

A. Physical and Chemical Hazard& ............................ ,......... 2 
B. Hazards to Human and Domestic Animals ............................ 2 
C. Statement of Practical Treatment ..................................... 2 

V. Safety Recommendations ., ........................... ,................... 3 
VI. Respiratory Protection ............................. , ............ , ......... 4 

A. When Respiratory Protection Must Be Worn, ............ , ........... ,. 4 
B. Permissible Gas Concentrations For Respiratory Protection Device ... ,. 4 
C. Requirements for Availability of Respiratory Protection ................ 4 

VII. Gas Detection Equipment ................................................. 4 
VIII. Applicator Worker and Exposure Guideline .............. , .................. 4 

A. Hydrogen Phosphide Exposure Limits ................................ 4 
B. During Application of Fumigant ...................................... 4 
C. During Leakage from Fumigated Sites ................................ 5 
D. During Aeration and Reentry ......................................... 5 
E. When Handling Unaerated Commodities .............................. 5 
F. Industrial Hygiene Monitoring ........................................ 5 

IX. Use Patterns - Insects ..................................................... 5 
X. Commodities Which May Be Fumigated .................................... e 

A. Raw Agricultural Commodities ., .................................... 6 
8. Processed Foods .................................................... ~ 
C. Animal Feed and Feed Ingredients .................... , ............. , 7 
D. Nonfood Products .... ,' .....................................•..... ,. 7 

XI. Fumigation Exposure Guideline .. , .............................. , ......... 7 
A. iemperatureS/Exposure Period ..•..............•.•...•............•. 7 

XII. Recommended Dosage Rates .........•.....••••..................... '" ... 8 
A. General ...... . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . . . . . . . . . . . . . . . . . • • • .. 8 
B. Type of Storage and Recommended Dosage ........................•. 8 

1. Tablets and Pellets ............................................. 8 
2. Bags .............................................•............. 9 

XIII. Difference Between USing Tablets Or Pellets ............................... 10 
XIV. DirectionsforUse-General ............................................. 11 
XV. Directions for Use - Specific .. , .......................................... 12 

A. Tablets and Pellets .........................•....................... 12 
1. Farm Storage ................................................. 12 
2. Vertical Storage (concrete upright bins, silos, etc.) ..............• 13 
3. Flat Storage (bunkers, quonset buildings, large 

steel tanks. etc.) .................•...................••.•.... 13 
4. Trucks, Vans, Chambers, Containers, and Other 

Transport Vehicles .....•.......................•............. 14 
5. Small Sealable Enclosures ....•....••.......................... 14 
6. Mills, Warehouses and Other Structures . . . . . . . . . . • . . . . . . . . . . . . .. 14 
7. Barges ........................................................ 15 
8. Railcar ........................................ , . . . . . . . . . . . . . . .. 15 

a. Bulk Raw Commodities and Processed Brewers Rice Malt 
and Corn Grits ............................................. 15 

b. Processed Food ........................................... , 15 
9. Beehives, Supers, and Other Beekeeping Equipment ............. 16 
10. Fumi-Sleeve Dust Retainer Fumigation ......................... 16 
11. Rodent Burrow ..........•.................................... 16 
12. Endangered Species Considerations .......... , ............ ,... 17 

) 

\,1 . 
1:l'Shlphold -Intranslt ...•........•..•.•••.....................• 18 

e. General •.•.•...................••.••••...•................. 18 
b. Preparation •.•.•••..•..•............•.••..•................ 18 
c. Application . • . . . . • • • • • . . . . . • . . . . . . • . . . . • • • . • • . . . . . . . . . . . . .. 19 
d. Specimen Copies 01 Required Shipboard Forms .............. 20 
e. Precautions During Voyage And Unloading ............... 20-24 

B. Bags ...................••.....................•••................. 25 
1. General Statement ••••••••••••••••••••••••••••••.•.•...•....... 25 
2. Vertical Storage ..............•..••............................ 25 
3. Flat Storage ...•.....•..........•.............•................ 25 
4. Bunker and Other Outdoor Type Storage ....................... 26 
5. Farm Storage •.•••••••••.•••••.•...••••••••.••••..•.....•.••.• 26 
6. Mills, Warehouses, Food Processing Plants. Chambers, Trucks, 

Trailers. Containers, and Other Statie Sealable Enclosures ....... 27 
7. Under Tarps ...••..•.................••.•..................... 27 
8. Railcars, Containers, Trucks and Other Similar Vehicles .......... 28 

a. General •....................•............................... 28 
b. Process Foods ...........•.................................. 28 
c. Bulk Rail Ca.,. .•..............•.•............................ 28 
d. Boxcars .•.................................................. 28 
e. Containers ....•...........................................•. 28 

9. Shiphold - Intransit ........................................... 28 
a. General .....••..••...•...........••.•.............. , .... : .. , 28 
b. Pre-voyage Procedures/Precautions ....... , ............. "... 29 
c. Bulk Dry cargo Vessels/Tankers •............................ 29 
d. Voyage PrecautionS/Procedures . . • • . . . • . . . . . . . . . . • . . . . . . . . . .. 29 
e. Precautions Procedures During Discharge .................... 30 
I. Personal Protective Equipment ..........•••...........•.... :. 30 

10. In~Transit Containers on Ships ................................ 30 
11. Berges ••••...•••.••.......••.•.•............................. 30 

XVI. Placarding 01 Fumigated Areas ..••.•..•.••••••.•..................•...... 31 
XVII. Aeration 01 Fumigated Arees ..•••..•....•...••.•••................•..•... 31 

A. Foods and Feeds .........•••....... ; ..•..••...•............•..•.... 31 
B. Tobacco ......................•.................................... 31 

XVIII. Disposal Instructions 
A. Tablets and Pellets 

1. General .•••••••••••••••.•••••••••••••••.•.•...••••.•••.•....•. 32 
2. Spanl Residual Dust •.•.•.•.••.•.•.••••.•..........••.••.•...•• 32 
3. Deactivation and Disposal 01 'Green· Partially Spant Dust •••.•••• 32 
4. Wet Method Deactivation and Disposal 01 Large 

Quentlties 01 Partially Spent Dust ••••..•...••..•••••..•.••••.•• 33 
5. Dry Method DeactIvation end Dis_I 01 Small 

Quantities 01 Partially Spent Dust ••...••.••....•••••••.•.••••.• 33 
B. Saga ....•.•••••••..••....•.••....•••••••...•.•.......•..•......... 37 

1. Unraacted or Partially R_ Bega •••••••••••••.•.•.•••....••. 33 
2. Disposal Following Space Fumigation ••••.•.••...•••••.••••••.. 33 

a. General .; ••.•••••.•••••••..••..•.••••••••.••....•••.•.••.••• 33 
b. DeactIvation ••..•....•.•...........•......••.•.............. 33 

(i) Dry •..•••••••••••.•••••••..••••••••..•••.•.•........... 34 
(Ii) Wet-Method One ...•.••••..•..•......••••••.••.•..•..•. 34 
(iii) Wet-Method Two ••••••••••••••...••••..••......•••.... 34 

C. Dispoeal 01 Begs •••..••.•.••••....••••.•••••••.••.......••..•..•••• 34 
D. 010_1 01 cans •.•..••••..•..•.•••••••••••••...•.••••••••......•.• 34 

~ 

t:-



.~"' 
XIX. Spill and Leak Procedures ................................................ 3-4 

A. Tablets and Pellets ........••••••....•..•.........•.....•....••..•.• 3-4 
1. Handling Spill ...•.•....•...•••.••.•.•••••..•.•...•............ 3-4 
2. Wet Deactivation of Spill ......•....•.•••••.••.••...••••••..•••• 35 

B. Bags .•••.••••.••••••••.•..••.•••••.•..•.....•..•......••.••••.••.. 38 
1. Gen.ral Handling ..••••••••••..•......••.•.•••......••••......• 38 
2. Fiberboard Box (Outside CUe) .•...............•............... 38 
3. Leaking Can ••.........•......•.•...........•.••.••••••.••••.. 38 
4. Spill of Bags ••••....••.......•••..•.....•..•..•..•.•.•.•••.••• 38 

Xx. Local Emergency Phone Numbers ........................................ 37 
XXI. Note to Physician .•....•........••••••••••..•.•............•...••.••••..• 38 

XXII. Sample Industrial Hygiene Monitoring Log ................................ 39 
XXIII. Sample Safety Training Guideline ......................................... 40 

I. INTRODUCTION,.:I 
A. History: 

Pestcon Systems, Inc. was the first to create and Implement a "SAFE PRACTICES 
POLICY" for agrtcutturailumlgan1S. We've bean Involved In the field of Inaect control for 
over haH a century. This applicators manual provides Information and gives detailed 
instructions on how to apply this product safely. Before using, read and follow all 
precautions and directions on the label and In labeling. If you have any questions, 
please contact Pesteon Systems, Inc., 1808 FIRESTONE PARKWAY, WILSON, NC 
27893, TELEPHONE: 919-237-7923- FAX: 919-243-1831. 

II. CHEMICAL AND PHYSICAL PROPERTIES OF 
FUMITOXINe FUMIGANTS 
A. Chemicallormula for hydrogen phosphide i. PH3 or H3P, 
8. FUMITOXIN lumlganrs active Ingredient pura, finely ground aluminum phOspnlde. 

liberates hydrogen phosphide (phosphine) gas via the following chemical reaction: 
AIP+3H~-AI(OH) +PH. 

C. FUMITOXIN also contains ammonium carbamate w~ich Ii~erates ammonia and carbon 
dioxide as follows: NH2COONH4 - 2NH3 + C02' 
These gases are eoentially nonflammable and act as inerting agents to reduce fire 
hazards. The pungent smelling ammonia gas serves as an initial warning agent. and 
begins to develop immediately upon opening. 

D. FUMITOXIN is prepared in the form of tablets, pellets and bags. 
E. Upon exposure to air, FUMITOXIN tablets and pellets begin to react slowly with 

atmospheric moisture to produce small quantities of hydrogen phosphide (phosphine) 
gas. This reaction gradually accelerates and then tapers off again as the aluminum 
phosphide decomposes. Bags begin to release hydrogen phosphide (phosphine) gas 
immediately upon exposure to air. 

F. The rate of decomposition of the tablets, pellets, and bags varies depending on the 
moisture and temperature. For example, when moisture and temperature of the 
fumigated commodity are high, decomposition may be complete in less than 3 days. 
However, with ambient temperatures lower than 15 degrees C (60 degrees F), grain 
moisture lower than 101M. or relative humidity lower than 25%, decomposition may 
require 5 days or more. 

G. Tha tabIeIa weigh approximately 3 grams and raIeaae 1 gram of gaseous hydrogen 
phaephIde. They ... spherical In shape, appIOXimateIy 518 of an Inch in diameter and 
... packaged In rs II .IabIe, .. aml.88 aluminum IIaaka which contain _xlmalely 
100 1abIebI, or larger IIaaka of approximately 500 tabIeIa each. 

H. Pellets are spherical In shape, approxlmatety 3/8 01 an inch In diameter, weigh 
approximately 0.8 grams, and release 0.2 grams of hydrogen phosphide. They are 
packaged In resealable aluminum flasks containing approximately 1.660 pellets or 
larger flask. containing approximately 2,490 pellets each. 

L Bags are packaged In tins of 8,10 or 100 beg. each and in drum. of loil pouches of 3, 6. 
and 10 beg. per pouch for a total of 300 bags per drum. Each bag is approximately 3 
Inchao by 31nchao and contains 3-4 grams of 55~ aluminum phosphide. Bags release 11 
grams of hydrogen phosphide when exposed to atmoapherlc condition •. 
FUMITOXIN aluminum phosphide baga allow for tha marketing of aluminum phos· 
phlde, ammonium carbamate and paraffin In granular form. The paper bag is an integral 
pert of thla concept and should naver be tom open during fumigation. Onco the 
hermetically sealed tins or tho foil peckaglng Is opened, tho bags will begin to releaso 
hydrogen phosphide. 

J. Aller decomposition, FUMITOXIN leaves a gray·whlte powder composed almost 
entirely of non~polsonous aluminum hydroxide and a small amount of unreacted 
aluminum phosphide. This is not considered a hazardous waste. The Slight trace of 
aluminum phosphide decomposes when raw commodities are moved. Following space 
fumigation and fumigations of processed foods. this powder may be disposed of as 
outlined in "Directions for Disposal of Spent Residual Dust." 

.!t. 
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III. STORAGE OF FUMITOXIN ALUMINUM PHOSPHIDE PRODUcn 

A. Store in a dry, well ventilated area, 8wayfrom heat and under lock arid key. Keepaway 
from irresponsible people and children. Post 81 a pesticide storage area. 00 not 
contaminate water. food or feed by storing peBttcides In the same area used to store 
these commodities. 

B. Do not store In buildings where humans or domestic animals reside. 
C. FUMITOXIN tablets and pellets Ire supplied In relatively gas tight resellable Ilumlnum 

flasks. Do not exposo tho product to atmoapherlc moisture any longer than Is necessary. 
Reseal tightly before returning flasks to storage; mark the nask opened and parllally 
used, 

D. FUMITOXIN begs that Ire supplied In tins Ire non-reseallbla Ind muat be completely 
used when opened. 

FUMITOXIN blga that Ire supplied In mateI druma do not heveto becomplelely used as 
long as the bag Is not removed from tha foil pouch or the foil pouch I. not opened. 
Remove the number of pwches required and' reseal the metal drum. 

E. The shelf life of FUMITOXIN Is virtually unlimited as long as the contsiners are kept 
tightly sealed. 

IV. PRECAUTfONARY STATEMENTS 

A. Physlcaf and ChemlQf Hazards 
Aluminum phosphide tablets. pellets. begs. and partially lpent dust will release 
hydrogen phosphide if exposed to moisture from the air or if it comes Into contact with 
water, acids and many other liquids. Piling of tablets. pellets, bags or dust from their 
fragmentation may cause a temperature increase and confine the release of gas so that 
ignition could occur. 

It is recommended that you open aluminum phosphide products 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 applicators exposure to hydrogen 
phosphide (ph""phlne) gas. 
Pure hydrogen phosphide (phosphine) gas Is practically Insoluble In water. fats and oUs. 
and is stable at normal fumigation temperatures. Howe .... It may react w"K certain 
metals and cause corroalon. especl.lly at higher temperatures and .... t ... humid"ies. 
Metals such as copper. b ..... and other copper alloys •• nd precloua metatasuch II gofd 
and sUver are luacepllble 10 corroolon by phosphine. especially al high temperstures 
and humidity. Thus "ems luch II small alectrlc motOfS. lmoke delectOfS. braIS 
sprinkler hOIda. batteries .nd bettery chargerl. forklifts. tempersture monitoring 
systeml. electrical switch gear. communlcallon devices. computera. calculators. 
watches. and other electronic equipment ahould be protected or removed before 
fumigation. Hydrogen phoophlda will also react with certain metallic saita and. 
therefore. Hnlll... 11em, such as pl1Ologrsphlc film. COPYIng pepers and some 
inorganic pigments. etc. lhould not be exposed. 

B. Hazards to H_ando-tlo_ 
DANGER: ~UMITOXIN tabfets. pellets. bags or duatcan befatallfswaJloWed. Do not gat 
In eyes. on skin or on clothing. Do not ·1It. drink or smoke while handling efumlnum 
phosphide fumigants. When ,_ container II opened. allowing material to co .... in 
contact with molatura, weter or aclda. toxic phoaphlne gas will be reIeaaed. If a gartlc 
odor Ie detected. mer 111 eaetIon on IIIcIu8INI HygIene MonikJrIng for appropriate 
monitoring procedunIe. Pure pItoephlne gaa Ie odcIrteeI; the odor Ie due to a 
contaminant. Since an odor may not be detected under carteln circumstances. the 
absenca of garlic odor d_ not mean that p/IoopIIlne gas It absent. Observe proper 
application. aeration. reentry and disposal ptOOedures specified elsewhera In the 
labeling to prevent overexposure. 

C. Stotlmlnt of P""-T_' 
Symptoms of ov.rexposure are headache. dluln_. nausea. difficult breathing. 
vomiting, and diarrhea. In all cases of overexposure get medical attention immediately. 
rake victim to. dootor or emergency treatment facility. 
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1. If .. calsh,:~-··nts of gas from aluminum phoophlda are Inhaled: . 
Get exposed proto 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 0' 
resuscitation. Do not give anything by mouth to an unconscious person. 
2. If aluminum phoophfde pellets, "blots or _dar are Iwallowed: 
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. 00 not give anything by 
mouth if victim is unconscious or not alert. 
3. If powdar or granules 01 aluminum phoopblde gat on Ikln or clothing: 
Brush or shake material off clothes in a well ventilated area. Check that all pockets and 
cuffs are empty. Allow clothes to aerate in a ventilated area prior to laundering. 00 not 
leave contaminated clothing in occupied andlor confined areas such as automobiles. 
vans, motel rooms, etc. Wash contaminated skin thoroughly with soap and water. 
4. If dust from pellets. _to. or bags gat In eyes: 
Flush with plenty of water. Get medical attention. 

V. SAFETY RECOMMENDATIONS 
1. Carefully read all labeling and follow instructions explicitly. 
2. Never work alone when applying fumigant from within an enclosed area. 
3. N .. er allow untrained personnel to apply FUMITOXINe tablets. pellets or bags. 
4.lt is preferable to open container in open air or near a fan that exhausts outside 

immediately. NEVER OPEN IN A FLAMMABLE ATMOSPHERE. 
5. Do not allow FUMITOXIN products or dust to oontactliquid water or pile up. 
6. Dispose of empty container, spent bags, and spent residual dust, in a proper manner 

consistent with the label instructions. 
7. Post "DANGER" signs on fumigated areas. 
8. Notify appropriate company employees and provide relevant safety Information to local 

officials annually for use In the event of an emergency. 
9. Hydrogen phoaphide fumigants are nolto be used for vacuum fumigations. 

10. Exposure to hydrogen phosphide must not exceed the 8 hour TWA of 0.3 ppm during 
application ora maximum concentration of 0.3 ppm after application is completed. This 
includes re-entry Into a structure. 

11. Fumigated finished fooda and feeds must be aerated 48 hours prtorto offering to tha_ - .. 
12. Trensfer of a treated commodity to another lite without complete aeration (down to 0.3 

ppm maximum) II permissible provided the new alte is placarded. 
13. Keep contslner sealed and intact until ready to begin applying fumigant 
14. Use all begs from opened tins or foil pouches. drums can be resealed. 
15. OSHA recommenda that expoaure screening of employees be conducted tei detect 

Impaired pulmonary function. OSHA recommendl that any employee developing the 
above condition be reierred for medical allentlon. 

18. NIOSHIMSHA resplretory protection muat be available al the lite of application when 
applying fumigant from within In enclOled area. Respiratory protection need not be 
avallable for uses such as outdoor application. . 

17. Wear dry gloves of collon or other appropriate material when applying FUMITOXIN 
tabfets and pellets. 

18. Do not fumigate when _mod", temperature II below 40° F (5° C). 
19. During transfer and proceselng of unaerated commoditlel. workers mUlt not be 

exposed to levell of hydrogen phoaphlde above 0.3 ppm. . 
20. It Is recommanded to aerate contaminated clothing In a well ventillted area prior to 

washing. Check that all pockets and cuffs are empty. 
21.Protect copper. sllvar. gold and their alloys from corrOllve· exposure to hydrogen 

phosphide. 
22. Pellets. tabletl. andlor begs. or their reacted reslduel mUlt not come into contact with 

any processed food with the exception that both can be added directly to procsosecl 
b,....,. rica. maJt, _ com grits used In the manufacture of bear. 

23. Do 'not re-use aluminum phosphide contalnera for any purpose other than recycling or 
reconditioning. 
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VI. RESPIRATORY PROTECTION 

A. WHEN RESPIRATORY PROTECTION MUST BE WORN 
NIOSH/MSHA approved respiratory protectlon must be worn during exposure to 
concentrations in excess of permitted limits or when concentrations are unknown. 

8. PERMISSIBLE GAS CONCENTRATION RANGES FOR 
RESPIRATORY PROTECTION DEVICES 
A NIOSH/MSHA approvad. full face gas mask. hydrogen phoaphide canister combina
tion may be used at levels up to 15 ppm or to ascapa from levels up to 1500 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 NIOSHIOSHA Pocket Guide, 8-85. OHEWINIOSH 78-210. lists thase 
and other types of approved reapirators and the concantration limits of which they may 
be used. 

c. REQUIREMENTS FOR AVAILABIUTY OF RESPIRATORY PROTECTION. 
Respiratory protection must be avaiJable at the site of application in case it is needed 
when applying FUMITOXIN e tablets. pellets, and bags from within the structure being 
fumigated. An approved full face gas maSk, phosphine canister combination or self8 

contained breathing apparatus (SeBA) or its equivalent must be available at the 
application Site. If SCBA or its equivalent is not available at the application site, it must 
be available locally, for example. at a fire station or rescue squad. 

Respiratory protection need not be available for applications from outside the area to be 
fumigated such as addition of tablets or pellets to automatic dispensing devices. etc .• if 
exposures above the permitted limit will not be encountered. 

Respiratory protection need not be available for outdoor 8pplica~lons. 
C. 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. 

VII. GAS DETECTION EQUIPMENT 
There are several reliable devices marketed. Ona type is tha hand pumP when used in 
conjunction with appropriate detector tube. They are portable, simple ~and do not 
require intensive training or elaborate supporting equipment to oparate. Furthermore, 
they are inexpansively adaptable to remote monitoring procedures and will measure 
concentrations of hydrogen phoaphida in air in traca amounts on up. Usainstruclions are 
enclosed with each purchasa. COnsult your local supplier of such equipment or contael 
Pastcon Systems, Inc. for more Information. 

VIII. APPLICATOR AND WORKER EXPOSURE 
A. HYDROGEN PHOSPHIDE EXPOSURE LIMITS 
Exposure to hydrogen phoaphida must not excaed the 8 hour TWA of 0.3 ppm for 
applicators and workers during application. Application is dellned es the time period 
covering the opaning of the first container, applying the appropriata dosage oflumigant 
and closing up the sita to be fumigated. All parsons in the treated site and in adjacent 
indoor areas a"e covered by this exposure standard. 

After appiicatlon is completed worker or applicator exposure must not excaed 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. 

B. APPLICATION OF FUMIGANT 
Depending upon temparature and humidity, FUMITOXINe tabIeta. pallets, and bags 
release hydrogen phosphide gas slowly upon exposure to moisture from the air. This 
release is often siow enough to parmit applicator to deposit fumlgent in the desired areas 
and then vacate the premises without significant exposure to the gas. II the fumlgato(s 
exposure exceads the 8 hour TWA of 0.3 ppm, approved reapiratory protection must be 
worn. Gas concentration measurements for safety purposes must be made using low teval 
detector tubes or other suitable low level detection equipment. See the "Industrial 
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detector tubes may be obtained from Pesteon Systems, Inc. 

C. LEAKAGE FROM FUMIGATED 81TES 
Hydrogen phosphide is highly mobile and given enough time may penetrata leamingly 
gas-tight materials such as concrete and cinder block. Therelore, adjacent. enclosed 
areas likely to be occupied should be examined to ensure that significant leakage hal not 
occurred. Sealing of the fumigated site and/or air flow In the occupied areas must be 
sufficient to prevent exposures exceeding the TlV·s. 

D. AERATION AND REENTRY 
II the area is to be entered after fumigation, it muat be aerated until the I .... of hydrogan 
phosphide gas is 0.3 ppm or beiow. The arae or site musl be monitored to ensure that 
liberation of gas from the treated commodity does not rasuH in the development of 
unacceptable levels of hydrogen phosphide. 00 not allow reantry into treated area. by 
any pers<?" before this time unless protected by an approved respirator. 

E. HANDLING UNAERATED COMMODITIES 
Following the required exposure time for fumigation. transfer and processing of. treated 
commodity prior to complete aeration is permissible. however. workers must not be 
exposed to hydrogen phosphide In excess of the permitted exposure limits. 

F. INDUSTRIAL HYGIENE MONITORING 
it Is recommended that hydrogen phosphide exposure be documented in an oparatlon iog 
or manual for each site and operation where exposure may occur. The purpose of this 
monitoring is to prevent excessive exposure and to determine when and where 
respiratory protection is required. 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 if an unexpected garlic odor 
is detected. If monitoring shows that workers are exposed to concentrations in excess of 
the permitted exposure limits, then engineering controls (such as forced air ventilation) 
andlor appropriate work practices should be used where possible to reduce exposure 
below permitted limits. 

IX. USE PATTERNS -INSECTS oc, 

Hydro.,n 1'hoaphkIo: "" ' , 
Hydrogen phoaphide. more commoniy referred to as phosphine, is • colori ... g .. which 
i8 toxic to insects, humans, and other forms of animaillf •. It is very mobile with a high 
vapor pressura. Thus. the panetratlng capability of hydrogen phosphlda il great. Th, 
combination of high moiecular aellvlty, vapor pressure and toxicity to In_ts at low 
dosagea accounts lor IIa wida accaptance as a fumigant. 

FUMITOXIN h .. been found effective against tha followlllll atOrM prodUCIIInlMlland 
their pra-adult stagea - Ihatis, eggs, larva. and pupa.: 

almond moth 
Angoumolt grain moth 
bean_II 
cadatle 
cereal leaf beetle 
Cigarette beetle 
confused flour beelle 
dermestid _. 
dried fruit beetle 
dried fruit moth 
European grain moth 

lIat grain beetle 
lruit fly 
granary_II 
greater wax moth 
hairy fungus beetie 
hessian fly 
Indian meal moth 
Khapra beetle 
iauer grain borer 
malzeweevll 
Mediterranean 

flour moth 

pink bollworm 
raisin moth 
red'flour beetle 
rica_II 
pes weavil 
rutty grain beetle 
saw-toothed grain beetle 
spidar beetle 
tobecco moth 
yellow mael worm 
Africanlzed and honey .... 

Infested with trach.al mit .. 

Although It II posaible to achieve total control of thelilltd insact pull, thltit frequently 
not realized in actuai practice. Factors contributing to less than totai controi are leakl, 
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poor gas distribution, unfavorable expoaure conditions, etc. In addllK>n,oome 1_ are 
I .. s susceptible to hydrogen phosphide than others. If maximum control Is to be 
attainable, extreme care mUlt be taken sealing, the higher dosag .. must be used, 
expolure periods lengthened, proper application procedures followed, and temperatura 
and humidity conditions must be favorable. 

X. COMMODITIES WHICH MAY BE FUMIGATED WITH FUMITOXIN8 
ALUMINUM PHOSPHIDE 

FUMITOXIN may be used for the fumigation of listed raw agricultural commodities, 
animal feed and feed ingredients, processed foods, tobacco and certain other non-food 
items. 

A. _ AgrIcultural Commadl ..... 
Almonds 
Animal Feed & Feed Ingredienta 
Barley 
Brazil Nuts 
Cashews 
Cocoa Beans 
Coffee Beans 
Corn 
Cottonseed 
Dates 
Filberts 
Flower Seed 
Grau_ 
Millet 
Oata 
Peenuta 
Pecins 

8. Prac .. lld FoocIa: 

Platechio Nuta 
Popcorn 
Rice 
Rye 
Safllower Seed 
Sesame Seed 
Seed & Pod Vegetables 
Sorghum 
Soybeans 
Sunflower Seeds 
Triticale 
Vegetable _ 
Walnuta 
Whaat 

The listed processed foods may be fumigated willi FUMITOXIN. Under no condillons 
shall any processed foods o( begged commodity come into contact with _, 
pelleta, or lIIe r .. idual dUlt from beg. except lIIat FUMITOXIN may be added dlroclty 
to processed browera rice, malt and com grlta for uea in the manufacture of beer. 

o Processed candy and sugar 
o Cereal flours and bekery mixes 
o Cereal foods (including cookies, crock_ macaroni, noodles, paata, pratzeIa. 

snack foods and apeghetIt) 
o Processed cenoata (Including mUted fracUona and paclceged cenoata) 
o C_ and _ by-prOcIucta 
o Chocolate and chocolete producta (aaoorted c:hocoIaI8. chocoIetellqueur, cocoa. 

cocoa powder, dark chocoIete coating and milk producta) 
o Processed coffee 
o Com grlta 
o Cured, dried and pro c ... d meet producta and dried ffah 
• Dates 
o Dried eggl and egg yolk aoIlde 
o Dried milk, dried powdered milk, nondairy creamers 
o Dried or dehydrated fruita (appl .. , detes, figs, peaches, pru_, ralalne, and 

sultanas) 

• Figs 
o Malt 
• Peanuts 
o Processed herbs, sptcaa, eaaoonlngs and condlmenta 
o Processed nuta (almonds, apricot kernsls, brazil nuta, cashews, filberts, pecans, 

pistachio nuta and wain uta) 
o Processed Oata 
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• Rice (b:ls rice grits. enriched and polished wild rice) 
• Soybean flour and milled fractions 
• Processed Tea 
o Dried and dehydrated vegetables (beans, carrots, lentils. peas, potato flour, potato 

products and spinach) 
o Yeast (Including primary yeast) 
o Wild Rice 

C. Animal FHd and FHd Ingradlenll: 
FUMITOXIN may be added directly to animal feed, feed ingredients and raw 
agricultural commodities stored in bulk. For those commodities not stored in bulk, 
tablets or pellets may be placed in moisture permeable envelopes or placed on trays, 
etc. or bags may be used, following directions as with processed foods. 

D. Nonfood _ 

• Animal Hide 
o Clothing 
• Processed or unprocessed cotton, wool and other natural fibers or cloth 
• Feathers 
• Furs 
• Human hair, rubberized hair, vulcanized hair, mohair 
o Laather Producta 
• Tobacco 
o Wood, cut trees, wood chips and wood and bamboo products 
o Paper and paper producta 
o Dried planta and flowers 
o Seed (grass eaed, or ornamental herb.ceous plant eaed, and vegetable seed) 
o Straw or hay 

XI. FUMIGATION EXPOSURE GUIDEUNE 
The following table may be used as a gulda In determining the mlnumum length of the 
exposure period .t the Indicated temperatures: 

A. TEllPERATUREIIEXPOSURE PERIOD 
TEMPERATURE TO WHICH MINIMUM EXPOSURE PERIOD FOR FUMIGATION 
FUMIGANT AND INSECTS 
ARE EXPOSED PELL!TS TABLETS BAGS 

Below 40° F (5° C) 
40° - 53° F (4-12° C) 
54° - 59° F (12-15° C) 
80° - 88° F (1&-20° C) 
Above 88° F (20° C) 

Do not fumigale 
e daYI (192 houra) 
4 days (ga hours) 
3 deys(72 hours) 
2 dayl (48 hours) 

Do not fumigate 
10 d.ys (240 hours) 
5 days (120 hours) 
4 days (ga hours) 
3 daYI (72 hours) 

Do not fumigate . 
14 days (338 hours) 
8 deys (218 hours) 
5 days (120 hours) 
3 days (72 hours) 

The length oltha fumigation must be long enough 10 as to provide for edequate control of 
thelnaact peata which Infest the commodity being Ire.ted.1t will be neeeasary to lengthen 
the fumlgallon at lower temperatures and relative humldltle. (or grain moisture) since 
Insecta ar. more difficult to control under th_ condltlonl. 

The fumigation period should.allo be long enough.o that the generation of hydrogen 
phosphide gal has .... ntl.lly Caased and worker exposura minimized during further 
storage and/or procaaslng. 

There I. little to be gained by extandlng the exposure period If Ihe slructure to be 
fumigated ha. not been carafully laaled. Thll II required to Inlure that adequate gas 
le.ell are retained. Proper application procedure. musl be followed to provide satl.fac
lory distribution, relenllon and relulta. 

The exposure perlodl In the .bove table ar. minimum period •• nd should not be 
shortened for any raaoon other than when It may be noceasary to abort the fumlgstlon. 

FUMITOXIN may be placed In moiliure perm.able .nveloPlS, on trays, etc .. and 
fumigated as wllh processed food •. 
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XII. RECOMMENDED DOSAGE FlATES ~-

A. GENERAL 
The successful conclusion of a fumigation depends on the concentration being hald for a 
sufficient length of time or exposure period. With hydrogen phosphide, minimum 
exposure times are required because of the means of generating the gas from solid 
material and the biological action of the ineect. For successful results against all stages, 
exposure limes are -not generally possible In less then 48 hours. 

/! is beyond the scope of this brochure to take into account all conditions prevailing In 
all sifuationa where FUMITOXlN"' is used. Construction and lightness of storages vary 
considerably, so do climatic conditions. Therefore, _ can only give a general guidance, 
which explaina the wide range of the following recommended dosage rates. 

Dosage rate depends primarily upon the following factors: 
- Type of storage 
- Pests to be controlled 
- Gommodity temperature 

Dosage is calculated per 1,000 cubie feet or per 1.000 bushels. 

PRODUCT PER 1,000 CU. FT. PER 1,000 BUSHELS 
Peliets 100-500 125-625 
Tablets 2/H45 25-180 
Bags 2-13 

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

long fumigation experience has shown the following recommendations to be generally 
reliable. Extremely adverse conditions may require deviation from these recommended 
dosage rates. Contact your Pestcan Systems, Inc. representative for assistance. 

B, SPECIFIC 

Recommended dosages forsevaral types offumlgaliona: It Is permissible to choose from 
the full range of dosages listed, howev«, these dosages should not be exceeded. 
Remember, a shortened exposure period _ be com_ted fOr with an Increased 
dosage. The upper dosages lIoted are recommended In structures that are 01 loose 
construction and In bulk stored commodities. 

TYPE OF STORAGE 

1, TA!lLETSIPELLETS 
8. Silos 
Large vertical silo bins 1M1lch are rafat/vely 

gas tight (e.g., steel), or well 
constructed concrete bina 

b. Farm Bins (Butler Type) 
Weli constructed and reasonably gu tight 

RECOMMENDED DOSAGE 

40-180 tablets per 1,000 bushels 
120-300 pellets per 1,000 bushels 

(When distributed by automatic dispenser) 

80-180 tabIeIs per 1,000 bushels 
200-800 peliala per 1.000 bushels 

(Farm bins made of wood or loosely constructed metal are rather untlght even a 
considerable increase in dosage may not give complete kill. Such structures should be 
covered with polyethylene sheeting, permitting the dosage to be considerably 
reduced.) 

c. Bulk stored cornmodltlss In flat stores, 80-180 _ per 1,000 bushels 
steel bins. bur,kers. etc. 27!Hi40 pellets per 1.000 bushals 
d. Loosely plied commodity stored under 80-180 tablell per 1,000 bushels 
temporary relatively gu tight covering 270-540 pellala per 1.000 bushels 
e. Packaged commodities (bagged grain, 30-90 tablala per 1,000 cubic feet 
processed foods, etc.) In sealable 185-300 pellets per 1,000 cubic feet 
enclosure 
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TYPE OF S;~GE 
f. Nuts or dates In bags or storage boxes 

g. Nuts or dates In bulk 

h. Railcars 

i. Space fumigation such as cereal mills, 
feed mills, food processing plants & 
warehouses 
j. Stored tobacco 

k. Non-food products 

I. Stored beehives, supers and other 
beekeeping equipment for wax moth control 
and Africanized honeybees infested with 
trachael mites and Jouibrood 

) 

RECOMMENDED DOSAGE 
2()-4() tablets per 1,000 cubic feet 

100-200 l1l!ilets per 1,000 cubic feet 
3()-4() tablets per 1,000 cubic feet 

150-200 pellets per 1,000 cubic feet 
45·145 tablets per 1,000 cubic feet 

225-500 peliets per 1,000 cubic feet 

20-45 tablets per 1,000 cubic feet 
100-225 pellets per 1,000 cubic feet 

20-40 tablets per 1,000 cubic feet 
100-165 pellets per 1,000 cubic feet 

30-90 tablala per 1,000 cubic feet 
150-450 pellets ~r 1.000 cubic feet 

30-45 tablets per 1,000 cubic feet 

150-225 pellets per 1,000 cubic feet 

m. Rodent burrows 2~ tablets per burrow 
10-20 pellets Der burrow 

n. Shipholds 30-60 tablets per 1,000 cubic feet· BULK 
30-60 tablets per 1,000 cubic feet - BAGGED 

165-300 pellets per 1,000 cubic feet· BULK 
100-300 Itellets per 1.000 cubic feet - BAGGED 

o. Spices in small containers 1-2 pellets per 10 cubic feet 

2. BAGS 
TYPE OF STORAGE 

1. Space (including packaged 
commodillss) 
a. Milia, Warehouses, etc. 
b. Bagged Commodities 
c. Dried Fruits, Nuts & Dates 
d. Stored Tobecco 

2. Bulk Stored Commodities 
a. Vertical Storage 
b. Tanb 
c. Flat Storage (loose constructio!I) 
d. Farm Bins 
e, RaIl Cara 
f. Bunkers, Tarped Ground Storage 
g. Barges . 
h. Ship holds 

RECOMMENDED DOSAGE 
PER 1000 CU. FT, 

2-6 
3-6 
2-4 
2-4 

3-5 
4-6 
5-13 
6-13 
3-6 
3-6 
a-7 
3-6 

NOTE: The maximum dosage allowed for dates, nuts and dried fruits is 4 bags per 1000 
cu. ft. 

The wide range of dosages listed above Is required to handle the variety of fumigation 
situations encountered In practice. Somewhat higher dosages are usually recommended 
under cooler, drier conditions where exposure ~riods are relatively 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 comparison of the 
low dosages required to treat modern, well-sealed warehouses; with the higher range 
used for poorly constructed buildings that cannot be sealed adequately. 
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i"'" XIII. USING TABLETS OR PELLETS 
The question ollen is asked why there may be a difference In the total amount of aluminum 
phosphide in dosage recommendations between tablets and pellets. Contrary to what 
might be expected, it II not always the best declalon to assume that you u .. five times as 
many pellets (which weigh 0.8 grama each) as tablets (which weigh 3 grams each). 
Because they are smaller, pellets decomposa more quickly and almoll alweys give a 
higher peak concentration much sooner than tablets. Ollen you have a different 
distribution pettem. Theae and other factors thus auggestthere ollen will be a dlfferance 
in dosage rates between tablets and pellets. 

To illustrate this, the following chert summarizea the results 01 a test fumigation of two 
bins 01 identical size, one treated with 22 tablets (88 grsms) per 1,000 bushels and the 
other treated with 110 pellets (88 grama) per 1,000 buahell. The results show a clear 
difference in the amount of gas available and the concantrs1lon reached using Identical 
weights of aluminum phosphide. Peak concentration of tho pellet treatad bins were over 
three times \hat of the tablet _ bin (770 ppm va 230 ppm). For warehouse 8nd 
flat storage buildings, tablets often (but not always) are the prefarnad choice. 
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XIV. DIRECTIONS ; ~SE - GENERAL 

1. It is a violation of federal law to use this product in a manner inconsistent with its 
labeling. 
2. FUMITOXINe tablets, pellets, and bags are Restricted Use Pesticides due to the acute 
inhalation toxicity of hydrogen phosphide (phosphine. PHa) gas. 
3. FUMITOXIN is a highly hazardous material and may be used only by individuals 
trained In Its proper use. Before using, read and follow all label precautions and directions 
on the label and in labeling. 
Additional copies of this Manual are available from: 

PESTCON SYSTEMS, INC. 

1_ FIIESTOHE PNU<WAY 
WLSON, NC 27113 

TELEPHONE: 811437-7123 
FAX: 8111-243-1131 

4. At least two trained persons must be presant when FUMITOXIN pellets, tablets, and 
bags are applied from within the enclosed indoor area being treated or during reentry into 
a fumigated or partially aerated site. Only one trained person is required to be present 
when the fumigant is apptied from outside the area being fumigated. 
5. Prior to applying this product you should determine (1) if the structure can be made 
sufficiently gas tight, (2) if recording of gas readings will be required, (3) how to efficiently 
and salely apply the fumigant and (4) emergency procedures. 
6. Shipholds, barges, containers on ships. railroad cars and containers shipped piggy
back by rail may be fumigated intransit. However, fumigated trucks, vans, trailers and 
similar transport-vehicles shall not be moved over public roads or highways until they are 
aerated. 
7. 00 not fumigate commodities with this product when commodity temperature Is below 
40° F (5° C). 
8. Wear gloves of cotton or other suitable material while handling FUMITOXINe tablets. 
pellets, or dust from bags. Wash hands thoroughly after use. 
9. Hydrogen phosphide gas may nash at concentrations above its flammable limit. 
Therefore, always open FUM'TOXIN containers In outdoor air and never in a flammable 
atmosphere. This precaution will not only prevent harm in the unlikely event 01 a flash but 
will reduce the applicators exposure to hydrogen phosphide gas. 
10. Piling of tablets, pellets, bags or dust Irom their lragmentation, or addition 01 liquid 
water to FUMITOXIN may cau .. a tempersture Incr .... and coniine the release 01 gas so '. 
that Ignition could occur. . . 
11. As much as poSSible, protect unused FUMITOXIN from excessive exposure to 
atmospheric moisture during application. Tightly reseal and mark the tablet or pallet 
aluminum ftask as opened and pertlally used prior to rs1umlng to storage. Do not reseal 
tin bag containers. However, metal drums holding the loll pouch peck_gas 01 bags can be 
_led as long es the foil pouches era atilllnl8ct. 
12. Rasplratory protection approved for the concentration to which the lumlgatorwlll be 
expoaed must be available If FUMITOXIN Is to be applied from within an enclosed Indoor 

. area. Resplrs10ry protection need not be available lor uses such as outdoor application, 
addition of tablall or pellets to automatic dllpenslng davlces, etc .. if exposures above the 
TL VI will not be encountared. 
A NIOSHIMSHA apprOved,lull-loea gas mask - hydrogen phosphide canloter Combina
tion may be used at levels up to 15 ppm. Above this level or In situations where the 
hydrogen phosphide concentration Is unknown, a NIOSH/MSHA approved, sall-contain
ed breathing apparatus (SCBA) or lis equivalent must be used. 
13. Notlly approprtale compeny employees and provide relevant safety Informatlon to 
local officials annually for usa In the avant of an emergency. 
14. Tablets, pallets, orthe powder In bage must not come Into contact with any pro" II'~ 
food with the exception that It can be added directly to praco_"""" rice, OMIt and 
com grits _ In the manufacture of bear. 
15. Protact copper, silver, gold and their alloys from corrosive exposure to hydrogen 
phosphide. . 
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""" XV. DIRECTIONS FOR USE - SPECIFIC 

A. TABLETS AND PELLETS 

1. FARM STORAGE FUMIGATION 
o. Equlp .... nl Noceaoory: 

1. FUMITOXINe tablets/pellets 
2. 5' to 7' probes, 1 %" diameter. PVC rigid tubing is recommended. 
3. Grain sampling probe with pan, screen and thermometer (optional). 
4. Gloves of cotton or other appropriate material (washable). 
5. Aluminum phosphide warning signs. 
6. Polyethylene aheeting. 
7. Detection equipment. 
8. Approved respiralory prolection equipment. 

b. 5"", In FUMITOXIN Fumlp\lon: 
1. Contact your supplier for detailed information, assistance and training outlines. 
2. Read the label on the container and all supplemental labeling. 
3. Determine location of infestation. 
4. Determine number of bushels to be treated. 
5. Determine number of tablets/pellets required for treatment as follows: 

DOSAGE CHART 

TABLET DOSAGE PELLET DOSAGE 
TYPE OF STORAGE GRAIN TEMP. PER 1,000 BUSHELS PER 1,000 BUSHELS 
Concrete elevators or 60-68° F 90-180 tablets 2Q0.450 pellets 
steel tanks with Over 68° F 60-90 tablets as grain 150-450 pellets 
turning facilities is being turned 

Round steel bins 6().68' 120 tablets 20(1-..450 pellets 
Over 68° F 90 tablets 156-450 Dellets 

Flat stores in relatively tight 6().68' F 150 tablets 150-450 pellets 
buikling not over Over 68° F 120 tablets 150-450 pellets 
30 leet in dePth 

Treatment 01 pertial 120-180 tablets 150-450 pellets 
bins - --_.- --

6. Plan the distribution pettern lor applying the tabletalpellets (keep In mind localion 
of infestation). Contact your supplier for information on equipment to probe 
d_ than.seven leet ilthis is necessary. 

7. Probe tablats on 4' canters. Probe all tablets/pellets as deeply as poseIbIe, 
particularly with warm grain in cool climates. Convectional currents can prevent 
the hydrogen phosphide (phosphine) Irom penetrallng downward. 

6. Place warning elgna by all acc ... openings. 
9. It is recommended thai the perimeter ollhe bin be *prayed al ground level with an 

approved Inseclicide 10 help prevent relnlestatlon. 
10. Do not anter the building lor a minimum of flYe days aller lhe fumigant has been 

applied or longer if grain Is cooler Ihan 80' F. Do nol fumlgale when grain 
temperature is below 40° F. 

11. Following aeration 01 the building, spray grain surface with approved Insectlcide 
to discourage surf,.ce reinfestation. 

NOTE: If monitoring equipment is not available on a farm and application cannot be 
done trom outside at a structure. an approved canister respirator must be worn during 
application from within an enclosed Indoor area. 
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2. FUMIGATING ·,-..TICAL STORAGE (Concrele uprlghl bini, 11100, etc.) 
B. Locate all ,', ~.Iatjon facilities for basemenVtunnel. 

) 

b. Check comr1iOdlty temperature and moisture and determine required exposure time. 
c. To the axtenl possible, seal all openings except for fill opening. 
d. Calculate number of tablets or pellets required based on quantity (bushels) of 

commodity to be treated. 
e. Open containers in open air or near a fan which exhausts outside immediately as under 

certain conditions containers of aluminum phosphide may flash upon opening. 
f. Tablets or pellets may be applied by hand or with an automatic dispenser to the moving 

grain stream. Bins requiring morethan 24 hours tofill should not be fumigated by direct 
addition as the bin is filled. These bins should be fumigated upon completion offilling by 
probing. 

g. Warning signs should be placed on hatch cover and discharge spout of each treated bin. 
h. Employees may continue with their normal duties when FUMITOXIN fumigant is used to 

fumigate grain in concrete elevator bins, providing proper exposure levels are maintain
ed. 

I. Following application, basemenVtunnets should always be checked for gas concentra
tion before work starts. This can be done with detector tubes. If a concentration is 
detected in the basement/tunnel, it must be eliminated by natural or forced ventilation. 
Checking of headhouselgallery and basement/tunnel should always be done before the 
elevator crews start work. Grain must not be removed prior to completion of minimum 
exposure time. . 

3. FUMIGATION OF FLAT STORAGE (Bunkara, Q_IBulldlngl, Lorge SleeI Tonkl, etc.) 
Structure shall not be occupied during fumigation. If the storage is within a barn, all animals 
must be removed for the entire period of fumigation. 
a. Check the slorage for lightness. 
b. To the extenl practical seal any vants, cracks or olher leaks. 
c. Determine commodity temperalure, moisture and type of application 10 be made. 
d. Determine the' dosage and exposure time basesf on the above information. 
e. Tablets are recommended for lIalslorage, but if necessary, pellels may be subSlituled. 

WOrkera Ihould be aware ollhe much shortened allowable application lime If pellets are 
used. _ 

I. Apply tablets by using probes. Probes ahould be Inserted at three or four foot intervals 
horizontally In both directions. The number of lablets per probe is delermined by 
dividing the total number 01 tabIeta by Ihe lotal number of probings to be carried out. 
Tablets will be dropped Inlo the probes at Inlarvals, as Ihe probe Is withdrawn. 

g. During application of tha tablets, doora and windows shell be open 10 creale as much 
cross venillation as possible. Observe proper exposura levels and proper respiratory 
protection requirements found eloewhera In Ihlo manual. 

h. Covering \lie surface oltha commodity wllh tarpa or plasllc sheets reduceo conYecllonel 
cuIT8Qt8 and gas loss. thus Increasing the effectiveness of the fumigant. This cover must 
be removed alter the fumlgetlon II completed. 

I. On completion of FUMITOXINe application and covering of commodity wilh tarpa. 
ckloe, _I and secure all doors, windows, halches, etc. 

j. Warning signa are placed on all doors and openings so they are visible from all 
directions. 

k. After full_re lima, eeratlng cen be accomplished by opening doors and windows 
Irom lhe outside and allowing a cross draft until the araa Is suitable for re-entry. If tha 
enclosure must be entered to open doors and windows, two or more persons must work 
together wearing proper respiratory equipment Presence of hydrogen phosphide must 
be determined with detector tubes: Refer to aeration, r&-entry and industrial hygiene 
monitoring. sections found elsewhere In this document. 
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4. TRUCKS, VANS, CHAMBERS, CONTAINERS, AND OTHER TR~ORT VEHICLES 
B. Determine if the truck, van, chamber, container, or other transpor\'Y'ehicle can be made 

relatively gas tight. 
b. Determine the volume of space to be fumigated. 
c. Determine the proper dosage and exposure time. 
d. Seal any vents, cracks or other leaks. 
e. For raw agricultural commodities aluminum phosphide may be added directly to the raw 

commodity as it Is loaded, or probed in after loading is completed. 
f. The fumigation of processed foods in trucks, vans, containers, and other transport 

vehicles must be done in such amanner as to prevent contact of aluminum phosphide 
with the commodity or its packaging. 

g. All doors and other openings are then sealed to prevent gas loss. 
h. After doors and other openings are closed and resealed, warning signs are placed on all 

of these doors or openings. Refer to placarding instructions for sign requirements. 
i. Trucks, vans, chambers. containers and other transport vehicles to be placed aboard 

vessels or on piggybac:;k rail shipments may be fumigated in-transit, but must not be 
moved, while und~r fumigation. over public roads or highways when moved to the rail 
site or vessel for loading. 

5. FUMIGATION IN SMALL SEALABLE ENCLOSURES 
a. Determine that the small sealable enclosures can be made relatively gas tight. 
b. Place the tablets or pellets in the space to be fumigated. Never pile pellets or tablets on 

top of each other. 
c. Secure the structure in such a way as to prevent gas loss. 
d. Post warning signs on all sides of the structure. 
o. If the structure is properly sealed. workers need not vacate the premises. However. you 

must observp. proper exposure levels found elsewhere in this manual. 
f. Maintain good cross ventihltion during working hours. 
g. Observe proper exposure procedures. 
h. Spices stored in relatively q:ir tight drums or other small containers can be fumigated by 

placing the pellets in moisture permeable envelopes inside the drum, in such a manner 
as to keep pellets, as well as the residue, from coming into contact with the spices. 
Drums or small containers should be stored in an area that is clearly rnarked so as to 
provide for worker safety under the proper exposure limits. 
Following the fumigation, the drum or small container must be aerated prior to 
shipmenl. The residue should be disposed of according to proper procedures. 

e. PROCEDURES FOR FUMIGATION OF SPACE IN MILLS, WAREHOUSES AND OTHER 
STRUCTURES 
a. Determine Ihe dosage 01 l.blelS or pellels 10 be applied based upon the following 

p.ramele", lor space fumigallon. 
1. The volume of Ihe struclure. 
2. The air andlor commodity lemper.lure. 
3. The general tightness of the struClure to be fumigated. 

b. C.refully -' Ihe .rea 10 be fumlg.ted. 
c. PI.celraysorsh ..... of Krall paper, up to 12 sq. II. In area. on IheflooroflhestruClurelO 

hold lhe tablell or pellels.. . 
d. Spre.d "blell. or pelle" on the sheets.1 a density no grealer than 30 tabl.1I p8r sq. II. or 

75 pelielS per sq. It. This corresponds to slightly more than one-hall flask of tablets or 
one-half llask of pelleIS per 3' x 4' sheet 

e. Check the sheet to see Ihal aluminum phosphide h.s nol been piled up .nd Ihal II Is 
dl_rsed evenly to minimize contaCl between the Individual tablelS or pellels. 

I. Doora leading to the fumigated space .re lhen closed. sealed and -. Aluminum 
phosphide warning algns musl be placed on all enUances. Refer to the pl.carding 
Instructions found elsewhere In Ihls manu.l. 

g. The lumlg.llon period usually lesll from 210 5 deys. depending upon the !emperatu ... 
00 not fumigate when the temperature of the commodity or the space within the 
structure Is below 40° F (5° C). Consult the label and other labeling for further 
information. 

h. Upon completion of the exposure period, wlndoWl and doora should be opened .nd Ihe 
fumigated structure allowed to aerate. Gas concentration readings must be taken using 
low level detector tubes before allowing personnel to r&-enter the area. Refer to aeration, 
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re-entry and Fn6lJStrlal hygiene monitoring sections found elsewhere in this document. 
I. Spent residUe dust remaining after the fumigation is disposed of as described in 

disposal procedures found elsewhere in this manual. 

7. BARGE FUMIGATION DIRECTIONS 
a. Determine barge is suitable for fumigation. 
b. Determine barge is dry and clean. 
c. Determine that lids and hatch covers are in good order and can be secured. 
d. 1. Bulk Commodities can be treated as follows: 

- By placing tablets or pellets into the stream as the commodity is being loaded on 
the berge. 
- Or. aller complelion of loading lumlgale by using directions for land based 
slruClures inserting Ihe pelleIS and table .. below the surface with probe •. 

2. Bagged or Olher Pac~ Commodl .... can be treated as lollows: 
- Upon completion of loading, apply tablets or pellets in a manner consistent with 
other bagged Or' packaged fumigation directions in land based structures. 

e. Close and secure covers. 
f. Post appropriate warning signs to include ballast tank openings as wen as cargo area. 
g. Notify consignee the commodity is under fumigation. 
h. Prior to unloading barges make appropriate test to ascertain cargo area as well as ballast 

areas are free of hydrogen phosphide gas. 
NOTE: Barge fumigation is regulated by U.S. Coast Guard Regulations 46 CFR 147A as 

modified by U.S. Cost Guard Special Permit 2-75. The shipper Or fumigator must possess this 
permit priOr to fumigating. To obtain this permit contact: 

e. RAILCAR FUMIGATION 

U.S. Coast Guard 
Hazardous Material Branch 

Washington. D.C. 2059HJOOI 

Bulk R .. Commodlll .. and Procesed Brew ... Rice, Mall and Com Grill 

a. Determine proper dosage and exposure time. 
b. Seal .ny vanll. cracks or olher leaks. 
c. For raw agricultural commodities aluminum phosphide may be added directly to the 

commodity as it is loaded. or probed in after loading Is completed. Probing is easily done 
by using a 5' x T section 01 rigid PVC lublng Ihat is 1 \\"In diameter. Tablets or pellets are 
dropped Ihrough the tube as II Is wilhdrawn Irom the commodity. 

d. All doors and hatch -covers are then sealed wilh tape to prevenl gas loss. 
8. After the doors or hatch covers are closed and sealed. warning signs are placed on the 

top and sides of the car as required by law. Refer to placarding instructions for sign 
requirements. . 

f. Notify lhe COf18Ignee. th.1 the rellcer h .. been fumlg.led. 

Prac .... d Food ~"~ L, 

L Volume 01 space I. first detarmlned. 
b. Delermlne proper dosage .nd e>!POsure lima. 
c. Seal .ny vanll, cracks or other leaks. 
d. The lumlgalion 01 processed food In rallc.ra musl be done In such a manner .. to 

prevent contact of aluminum phosphide or its residual dust with the commodity or its 
packaging. 

e. Tablets or pellets may be placed In moisture permeable material and then fastened to 
substantial supports in order to prevent contamination during railcar movement. 

f. All doors and hatch covers are then sealed with tape to prevent gas loss. 
g. After the doors or hatch covers are closed and sealed. warning signs are placed on the 

top and sides of the car as required by law. Refer to placarding instructions for sign 
requirements. 

h. Notify Ihe consignee that Ihe railcar h.. b ... n fumlgaled. 

v, ---
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8. TAEATIIENT Of 1IEEHIYE8, __ AND OTtER IIEEKEEPING EQUIPMENT 

FUMITOXl~ _ and pellets may be used for the control of the ~ wax moth 
In _ beehives. _ and _ beekeeping equipment and for the destruction of bees. 
Africanlzed bees and d_ bees. including _ Infested with tracheal _ and 
-.xxi. The recommeolded dosage for this .... is 31).45 _ or 15G-225 pelleI8 per 1.000 
cubic feel. 

FUlmnligatiooiaatlona18 may be performed In "'*-" at atmoop/Ieric __ under tarpauIIna. 
ate., by placing the _ or pellets on trays or In moisture ~ envelopes. Do not 
add mora then 2 _ or 10 pellets to each ........,.,.. Evenly distribute the envelopes In
side the fumigation encIooure, or by placing the _ or pellets on trays and placing the 
trays Inside the fumigation chamber. Honey Irorn treated hives or aupers may only be used 
for bea food. 

10, f\IIII.8I..EEVP DUST RETAINER IIETHOO Of FUlllGATlON-PATENT NO. 
4,S7II,417 AND 4,141,573 

The ,,,_iC801_trorn FUMITOJ(INe _ or peIIeta In _ raw agricuIIwaI 
commodities normally preeenta no "'_ 01 Ioxlclly or sanitation. _. -. 
R Is specified no _ or peIIeta can be placed dIrecIIy Into the commodity during fumiga
tion, conduct the funtlgallon In the normal manner following the _ below: 

1. DetermIne the structure can be rnada relatively tight by sealing all vents, windows, 
cracks or _ openInga. 

2. DetermIne the dosage and ~ number of probInge to be used. 
3. The FUMI-SlEEVE dual _ner Is slipped aver the atandard 1\4" PVC probe. 
4. The probe with dual _is then Inserted Into the cornmodRy. 
5. As the probe is __ •• ", leaving the dual retainer In the commodity the appropriate 

number of _ or pe_ are poured into the probe. 
6. Aller the probe Is oompIateIy removed. leaving the dual _ containing the_ 

or pellets In the commodity. lie 011 the top 01 the _In a common averhand knot. 
7. Poat the _ (8hIpIad. borge. conlllio .. on the ship. _, _ piggyback struc-

lure) with ~ -..Ing signa aa _ aa a sign showing the number 01 FUMI· 
SLEEVE dual retainers used. 

8. On compIalIon of fumigation remove au retainers Irorn the _ cornmodRy and 
~ in a ___ to dlspoaal site. 

8. DIspoaaI 
L CompIaIe dual retainer and'- eM be __ 
b. AIIhough M is nul recomme"ded, If the FUMh'IlEEVE __ II 10 be uaed 

again. M _ be --. the _ emptied out and buried. The empty dual 
retainer _ be _ and c:ornpIoIaIf dried __ rB-UM. 

11. ROOENT _ - FOR CONTROL Of au __ 1IOOENT8 AND IIOLE8 
Envll'OllRw,,'" ....... 
ThIa producIli v.y ~ toxic 10 wt_. Non-IargoI .. gao_..-.:I1o pllo"phl". 

gas In bunowa wtI be ~. nul apply dIrecIIy 10 _ or _ (awampe. bogo. mar· 
shee,andpolholao).Donulco" ... "t"ate_by-.tngoloqulpmanlordlopooalol_. 
Hisa_0I~a.-1o .... 1hIapraduclln.mannerk_ II dwllha.-.g. 
Thlalumlgantisahighly_..-IaIand_beuaedonlyby __ 

In HI proper ..... Bafore UIIng .- and _ au ~ precauIIons and dIrecIIool8. 

OUTDOO 
apply 10 bo 
and F'
prupuoed 

Diro.1icaI for1llefor R.odd 8arnM Jlfprt ,. ... ..... Gopbaa: 
When using- probe'" """" .. oppIi_ poD cpmiog ioto the _ pocket 
burrow the ... of ......,1ecI1IeW1plIpC<'" padr. the burrow;'''' """"""Y if. 

1. the opening ill indl or lea in diameter and 
2. theooil .. _ ........ _the"","""", be-'edby oithc<: 

a. using the heal oftbe sltoe to pmb sod and/or soil o\1Q'the surface cpaUng 
funning a t~ seal. 
b. placing a clod 01' sod plug 6nnly over« into tbe opmingto furm a tigflt seal. 

I 
not 
ate 
rea 

~ 
ENDANGERED 8PI.~.A CONSIDERATIONS . , 
The use of any pasUclde In a manner that may kill or otherwise harm an endangered or 
threatened or adversely modify their habitat is a violation of federal laws. The use of this 
product Is controlted to prevent death or harm to endangered or threatened species that occur 
In the follOWing counties or elsewhere in their range: 

STATE (REGION~ OFFICI COUNTY (UNLESS SPECIFIED) 

~rdLlzard 

first contacting and obtaining 
regional offices of the U.S. Fish and 

_CIAL LOCAl, RESTRICTIONS ON THE USE OF 
FUMITOXINe TABLETS AND PELLETS FOR CONTROL OF BURROWING PESTS 

NORTH CAROliNA 
FUMITOXIN tablets and pellets may only beuled tor control of rats, mice and voles In the state 
of North carolina. UI8 agalnsl other poots Is not permitted. 

MISSOURI 
"A atate permit .. required for use of pestiCides In Missouri to control small mammals. except 
rats or mice. Please contact the Missouri Department ot Conservation office for Information." 

KANSAS 
"A special permtt to black-tailed prairie dog control by poisoning Is required In Kansas. 
Contact the Kansas Fish and Game Commlsslon to obtain this permit." 
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12.SHIPHOLD FUMIGATION 

A. GENERAL 

l~ 

NOTE: Shipboard fumigalion is ragulated by U.S. Coast Guard Ragulatlon 48 CFR 147A. 

Not all types of ships are sullable to carry cargo undsr fumigation. Th. following direclions 
for use are applicable only to cargo vessels and tankers where there are no crew quarters 
above the cargo holds. 

1. Prior to fumigaling a vessel for in-tr&nsllcargo fumigation, \he maslerofthe vessel or his 
representative, and the fumigator must determine whether the vessel is suitably designed 
and configured so as to aUow for sale occupancy bytheship's crew throughout the duration 
of the fumigation. 
If it is determined_that the design and configuralion 01 the vessel does not alloW lor sal. 
occupancy by the ship's crew throughout the duration Of \he fumigation, then the _I will 
not be fumigated unless all crew members are removed from the vessel. The crew members 
will not be allowed to reoccupy the yessel until the yessel has been properly a.rated and a 
determination has been made by the master of the vessel and the fumigatarthat the vessel is 
safe for occupancy. 
2. The person responsible for the fumigation must notify the master of the vessel, or his 
representative, of the requirements relating to personal protection equipment. .. detection 
equipment and that a person qualified in the use of this equipment must accompan·y the 
vessel with cargo under fumigation. Emergency procedures, cargo ventilation, periodic 
monitoring and inspections, and first aid measures must be discussed with and understood 
by the master of the vessel or his representative. 
3. During the fumigation or until a manned vessel leaves port or the cargo is aerated, the 
person in charge of the fumigation shall insure that a qualified person using gas or vapor 
detection equipment tests spaces adjacent to spaces containing fumigated cargo and aU 
regularly occupied spaces for fumigant leakage. 
If leakage of the fumigant i. detected, the person In charge of the lumlgation shalf Iak. 
action to correct th.'eakage, or shall Inform the mast.r 01 \he vessel, or his r~, 
of the leakage so \het corrac:tlve action can be taken. 
4. If the fumigation Is not completed and vessel _ before the m81ined __ 
port, th. person in charge 01 the vessel shall insure thet the _oprIat. protection 
equipment and delectlon devices, and a person qualified in their operalion be on board \he 
vessel during the yoyag •. 

• Personal protectlon equipment means a respirator or gas mask IItted with • can_ 
designed lor phosphine gas which Is approved by NIOSHIMSHA. A gaa mask and can_ 
I. approved lor use up to 15 ppm. Above 15 ppm or at unknown concentrations a SCBA or III 
equivalent must be used. 

B, PREPARATION 
1. Th. fumigation must be undar the direct supervision 01 a prolesalonalfumlgalortralned 

in shipboard application. 
2. The fumigator In charge mUlt detarmln., .ither by. peraonal Inspeclion orthrough the 

services of a marine chemist or surveyor, that the vessel can be fumigated without 
appar.nt hazard to the crew. II mey be necessary to meet with the Engi.-ring Offlcar 
and review th. mechanical drawings 01 the vessel regarding specillc features (e.g. the 
presence' or _co 01 smoke detection eqUipment). 

3. II it is determined thatthera could be a definite safety hazard IheI cannot be overcome, 
then th. fumigator will raluse to proceed. H. willlill out a "R.fusalto Fumigate Form" 
and forward a copy to the corporat. office In Ralalgh, N. C. 

4. Should the prelumlgatlon inspection confirm IheI the yeosaf or porIions thereof can be 
lumigated without apparent hazard to the crew, a prelumigation _Ing Is to be 
conyened with the Ceptain and/or his designated officers. Atthll meeting, th. ranking 
ship's officer, FGIS Inspector (II approprlat.) and elevetor _ator will each be given: 

(a) An execut.d copy olth. "Statem.nt 01 Veasaf Sul\ebility lor Fumigalion and 
Fumigant Application Compliance" (to be signed by Fumigator In Charg.). 

(b) An executed copy olth. "Pr.'umlgallon Notice" (to be .'gned by Officer In Charg. 
of Vessel and Fumigator in Charge), 
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(c) A copy of the "Precautlons During Voyage Nollc .... 
(d) A copy of the raglsterad FUMITOXINO lumlgant label. 

) 

Copies of (a), (b), and (C) are ayailable in Arabic, Chinese, Dutch, French, German, 
Greek, Japanese, Norwegian, Polish, Russian, or Spanish. The fumigator will 
provide the vessel representative with such foreign language copies as appro
priate. 

5. The fumigator shall discuss each aspect of the fumigation with the ship's designated 
officers explaining very carefully and fully: 

(a) Labeling 
(b) Symptoms of hydrogen phosphide poisoning 
(c) Emergency first aid treatment 
(d) Application procedures 
(e) Required exposure lime 
(I) How to abort the fumigation (l' II becomes necessary) 
(g) Precautions to be observed during yoyage 
(h) Aeration procedures 
(i) Proper use of personal respiratory protection 

(fumigator shall ascertain that two (2) full face gas masks and phosphine canisters 
or self-contained breathing apparatus are on board and that at least two (2) crew 
members know how to use them). 

(j) Proper use of gas detection equipment - Two (2) such devices with appropriate 
testing tubes for phosphine must be left on board and at least two (2) crew members 
must be trained to use them. 

C, APPLICATION 

The lumigator shell: 
1. Ascertain that all openings leading from the spaces to be fumigated (except cargo hatch 

coyers) are sealed. 
2. Det.rmina cubic content 01 each hold to be traated. Wing tanks must be Included In 

cubic content calculations unless they are to remain empty and are sealed off from the 
meln holds. 

3. Makesur. thatalilumigant needed is brought on board and the c .... are opened ready 
lor use. The fumigant must not be left unallandsd at any lime. 

4. Commenca lumlgant appHcalion only alter the loading of a hold haa been completed. 
5. Apply IIIeIumlganI 10 bulk commoclltlos at a dosage 0130-60 tabl.ts or 165-300 pellets 

per 1,000 cubic leet 01 hold space. Th.fumlgant should be applied uniformly across the 
commodity or be probed beneath the suriace. Probing Is strongly recommended as this 
helps to d.'ay and reduce gaa losslrom the h.adspace oyer the grain should high winds 
or leakage around the hatch covers be encountered at sea. 
Apply IIIeIumlgant to ~ __ at a dosage rat. of 30-60 tablell or 100-300 
pellell per 1,000 cubic leet 01 hold spece. Be sure the fumigant is atiached to a 
substantial support, and In the case of processed foods or feeds, be sure neither the 
fumigant, or its residue come into contact wlth the commOdity. 

6. Close the hatch covers immediately after application is completed. Post DANGER signs 
on hatch covers and on aU other entrances to the fumigated holds. 

7. HOld a post lumigation meeting with th. Captain and/or Mate 01 the yessel. At this tim. 
the fumigator will re-emphasiz8 all precautions to be observed in-transit, including the 
monitoring of all occupied areas for possible gas leakage. The Captain will also be 
requested to see that following the unloading of the fumigated cargo, all warning signs 
will be removed and destroyed. 

8. Complete a "Post Fumigation Notice" and forward one copy of aU documents to 
PESTCON SYSTEMS, INC. 

~ 
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D. SPECIMEN COPIES OF REQUIRED SHIPBOARD FORMS 

PRBCAUTIONS DUlING VOYAGE ROTICE 

svccpm MJIIIIIM mcAlJttOJlJ DQlJIC votAqo 

Generally .p.&kina, cr.w ... bera are fr •• to .ave about the ••••• 1 durinc the 
Yoy_,. but the fol1owlna .lni.u. precaution. should be observed: 

• ) Do not enter fual,ated bolda. 

b) Should an odor of hydroa_n phosphide be detected or 
auapected In an occupied are. of the v.a.e1, evacuate 
the area and check for the presence of hydroa.n 
phosphide ualnl .ppropriate reaplrator,y protection 
• qul~ent and • , •• t.stlna device. Thea. items are 
on board and the Captain or hi. destlnsted 
representatl.e 1. f .. lliar with their use. Should. 
leak b. found, ••• 1 It with tap. or caulkins on the 
axterlor a14e of the .pace UDder fual,.tlon. Wear 
r •• piratory protection durlna thi. operation. 

c) Do DOt open fual,ated hold. to co.aence aeration UDtil 
• fev bour. b.for. the ••••• 1 i. r •• dy to unload. If 
the ••••• 1 i. equipped with pover ventilator.. tb ••• 
ahould be tUrDed on to ••• ilt in the aeTation prQc •••• 
Do DOt enter hol4a-durina a.ration proce •• until a ,ae 
reedina tateR o.er the ,r.in .urface indicate. that it 
il •• fe to do .0. 

"!5'S"P MIll"" pm;AJJTXOIS to B ORSEIUg puaIlg; pXSCHAIfjR or m eAIGO; 

II14ro._ p1Io.ph1de in the all' .p.c •• bove the ,r.in ill tbe bolo viII re.d11,. 
dlllipate when tbe .hatch ••• 1'. o, .. ed. nere .. y be 1000e , •• r .. iailll below 
the aurf.ce of ~ ,raia ¥blcb-vill di •• ,p.ar a. di.char,e continu ••• 

Bov.".r, Ihould it b. n.c •••• ry tor vorker. to enUr flai,ated holo to _load 
the ,rain. te.t the air directly .bove the Ira in in the Yicinlty of vb.re the 
a. vill be vorkina. Should ,al ba deUcted, reaove vorken and .Uow 
• ~Ition.l ti •• for •• ratlon. 

Copy - C.ptain of the V •••• I 
Copy - rGIS 

Copy - Elevator 
Copy - Applicator 
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Copy ____ _ 
Copy ~ __ _ 

..... 
\ 

PREfUMICATIOK KOTICE .. ~ 

) 

TO: PBISOII III ClL\RGE OF ______ = __ ::--;:,----,..,-______ _ 
"(IIIUle of Vessel) 

You are hereby notified that FUMtTOXIRefuai,ant viII be used to treat Irain 
in holds __ • __ • __ • __ • __ • __ • __ • __ • __ , betveen the 
houn of and on 19_ 

In accordance with r.d.ral I.,ulationa the folloVinl infor.ation i. provided: 
.) Tha BPA reliatered PUMITOXIR.l.bel and labellina for .hipboard 

fual,.tion of crain are a~taChed. 

tt) The -.,.pta.a of expolur. to hydrolen phoaphide (pholphlne) .re: 
Sen..tlon of cold, f.tl,u., pain and ti&hene •• in upper 
cheat, n&uaea, diarrhea, .toaach cr .. pa, 10 •• of 
equilibriv.. Severe poiaouina results in cyanosis, 
.citatioD. ataxia, and unconsciousness • 

c) Baerlency first aid treat.ent for inhalation of the ,aa ia: 
ReDOve victi. to fraah air. Make hi. lie down and 
keep hi. w.~. Treat as for ahock. Call a physician 
••• oon a. po.sible. Make no antidotal use of fata, 
oils, butter, or eilk • 
The followina aea.ure. are .ucceated for us. by the physician 
in accordance with hla own judament: 
Should patient .uffer fro. vomitinl or Incre •• ed blood sUlar, 
appropriate solutions should be administ.red. Treatment 
with ozycen breathinc equi,.ent is recommended as is the 
adainiltration of • cardiac .tiaulant. 
In c.... of se.ere poiaoninc where put.onary .d .. a 1. 
ob.erved, ateroid therapy .hould b. considered and cloa. 
aedical .upervi.ion i. recommended. Blood tran.fu.ion • .., 
al.o be Decesa.ry. led reat i. recommended for a .in~ of 
48 hour •• 

4) Perlonal reapirator, protection for two _en and ca. te.tiUl 
equlpaent .uat be OD board, and at lea.t two crew ... b.r • .vat 
be f .. ili.r with it. va •• 

0) the threshold li.lt valu. for phosphine in sp.c.a ~t are 
conaidered aaf. for occupancy 1. 0.3 p,. (part. per _lllion). 

J hereby acb.ovled,. receipt of the followi.ll doc_ental 
1. PUfllllIGATIOft _ICI 
2. STA_ OF YUSIL SUITABILITY FOR fUMIGATION AIID fUMlGAIIT APPLICATIOM 

COIIl'LIUCI . 
3. PUCAUTIOKS DUlING VOYAGE _ICI 
4. UClIBTBUD fUllITOXII fUMIQAIIT LABIL ABO J.J.IILLIII: • 
5. 
6. 

I further confirm that the fv.iCator and I have di.cua.ed the atructure of 
thi. • •••• 1 aDd It ia .uch that there are DO known aeans for ,aa to escapa 
fro. carlO hold. to area. occupied by the crev. 

Slanature of Captain or Officer in charce of venet ____________ _ 

Applicator in char,e of fuell_tion ______________________________________ ___ 

Data. , 19_. -
Copy - Captain of V ••• el 
Copy - rCIS Inspector 

Copy - Elevator 
Copy - APplicator 
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Copy _~ __ 
Copy ~ 

~! 
I 

{ 



~ 
STATEMEnT OF VESSEL SUITABILITY FOR FUKIGATION AND FUKIGANT 

APPLICATION COKPLIARCE 

TO: CAPTAI" OR OFFICER III CHARGE OF ____ = __ :-::_--:-:-_____ _ 
(Hame of Ve •• el) 

It Is hereby certified that; 

0) 

b) 

e) 

I have personally inspected the visible portions of the carlO bolds 
to be fal,.ted with FUKItOXIH_ fumiaant on the veuel -':"""C:-:--:--

on • 19_ and find 
thea .utt.bIe for treat.ent. 

The application of the fu.1aant 1. In accordance with the EPA 
reet.tered label and/or .sRuf.cturer'. Instructions. 

The application of FUMITOXI&.fual,8nt contalnlna 55X alu.inum 
phosphide •• the active luaredlent w •••• de to grain on this 
ve •• el on • 19 __ 0 Bydrolen pho8phide 
(pho8phine) ,a. t. liberated fro. the tablets or pellets. The 
following bolds were treated: 

HOLD BUMBER 
QUANTITY OF FUKIGAHT 

Il8I! 
DIMENSION OF HOLD 

In cu. 0. 

d) Follovtna applicatlon of the fumllant. thl hatch coyer. vere 
closed and entrance. to the fuaia_ted .pace. were placarded with 
appropriate DABGER aiana. 

stilled by: 

For: 

One copy of the above to: Captain of the Ve.ael, FGIS; Elevator 
and Applicator, Copy , COpy ________________ ___ 
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MANUI~1REI'S IKSTRUCTIDIIS FOR SHIPBOARD USE OF FUMITOXIN. 
'. FUIIIGAHT TABLETS AHO/OR PELLETS 

SHIPHQLp FUMIGATIOn or GRAIn UNDER [GIS SHOULD FOLLOW IHE [GIS 
FUMIGATION HANDBOOK 

BE SURE TO REAp Anp FOLLOW ALL LABEL AIfO I.ABELLING DIRECTIONS 
BEFORE USE 

BOTE: SHIPBOARD FUIIIGATIOB OF GRAIN !S REGULATED BY U.S. COAST GUARD 
REGULATIOB 46 cra 147A 

~: 30 - 60 tablets or 165 - 300 pellet. per thousand cubic feet of bold 
apace for bulk commodities. 30 - 60 tablets or 100 -300 pellets per thousand 
cubic feet of hold apace for balled co..odities. Wing tanks should be 
included in cubic content calculations whether they will contain grain or not 
unless they are aealed ofl from the main hold. 

APPLICATION; The vessel must be inspected to ascertain that the construction 
is such that a lumia.tion may be uRdertaken without apparent danaer to the 
crew. Openings Jeadin& (rom the space to be (umiaated to other areas must be 
sealed. Fumi,ant application to a hold will commence only after loadinl of 
that hold has been completed. The tablets or pellets should be applied 
uniformly across the arain and be probed beneath the surface. This helps to 
delay and reduce las loss (rom the head space over the grain should high vinds 
or leakage around the hatch covers be encountered at sea. Close the hatch 
covers immediately after application is completed. Post appropriate DANGER 
signs on hatch covers and on all other entrances to the fumigated hold. 

SUGGESTEP PROClQUBIS AIQ PRECAutIOns to 81 08SEBVlP DURIBG VOYAGE 

Do not enter luaiaated carlO space. Those areas throughout the ship inhabited 
or entered by the crew ahould be monitored using appropriate aas detection 
equlpaent. Should an odor of hydro,en phosphide be detected the are • .ust be 
evacuated and ventil.tad. U.e appropriate respiratory protection equipment to 
locate the lourc. of leakale. . 

If po.sible, carla batCh •• ~hould be l.ft clo_ed until a fev houra before 
veasel ia ready to unload. 

PRICADtIQIS to BB 08SIIVIP puaIBC PISCHARGE 

Hydrolen phoaphide in tha air apace above the Ira in in the holds viII r.adily 
di.sipate when the hatcha. ara opened. Thera .ay b •• oae ,a. remainina below 
the ,rain .urface vhich vill diaappear as dllchar,e continues. 

Hovever, should it be n.c •••• ry for vorkera to .nter the fumi,ated holds to 
unload tha Irain, teat the air directly above the Irain for the pre.encI of 
hydrogen phoaphide. Should , •• be detected, remove workers and provide tim. 
for leration. 

Remove and discard all fu.iaation DARGER .lgn •• 

COpy - Captain of Vess.l 
COpy - FGIS Inspector 

Copy - Elevator 
Copy - Applicator Copy -======-Copy _ 

~ 
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iEFUSAL OF IN-TRANSIT SHIPBOARD FUMIGA~ 

The fuml&atlon of the carlo of ________________________________________ _ 

located .1n holds __ • -----. -----. -----. -----. ----_. ----_. ----_. -----. 
on the vessel was 

requested by the elevator in __________________ _ 

• 1 of ____________ _ 
19_0 An inspectlon of the vessel was 

conducted and it vaa determined that. lumia_tion of the carlo could not be 

performed without exposing the ship's crew to undue safety hazards at sea. The 

lumi,.tion of the above ve •• el was refused on ________________________ __ 19_. 

PEsrCOH SYSTEMS. INC. 

Fual,ator in Char,_ 
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B. BAGS 

~ 
\. 

1. G ....... S .......... t 

) 

The following instructions are intended to provide general guidelines for typical 
fumigations. These instructions are not intended to cover every type of situation nor 
are they meant to be restrictive. Other procedures may be used if they are safe. 
effective and consistent with the properties of aluminum phosphide products. 

2. Procedure for Vertical 5toreg.: (concrete upright bins and other silo type bins that 
can be quickly transferred) 
a. Bags may be added to the commodity as the bin is filled. but must be removed as 

the bin Is emptied. FUMITOXIN tablets or pellets are most suited to this 
application Since they can be automatically added to the commodity and are not 
removed after fumigation. Referto section for tablets and pellets for directions on 
these uses . 

b. Locate all ventilation facilities for basement/tunnel. To the extent possible seal all 
openings except for fill opening. 

c. Calculate the number of bags needed and the rate which they must be added 
based upon the rate at which the bin will be filled. 

d, FUMITOXIN bags are applied by hand on the headhouse/gallery belt or into fill 
opening, Add fumigant in as continuous a manner as possible to the commodity 
stream. 

e. Keep an accurate count of bags added since the bags must be removed when the 
bin is emptied. Bags can be removed by transfer of the commodity through a 
screen or scale operator. 

f. Seal the bin deck openings after the application is complete. 
g. Bins requiring more than 24 hours to fiU should not be fumigated by direct 

addition as the bin is filled. These bins should be fumigated by shallow probing or 
surface application. 

h. Post "Danger" placards on all entrances and on the discharge gate. 
i. Bins need not be aerated until they are transferred. Workers must not be 

overexposed during this transfer. 
3. Proceduree for Flat storage: (Bunkers, quonset buildings,large steel tanks. rectan-

gular shaped binI, etc.) 
a. Check the storage for IIghtn .... 
b. To the extent practical _I any vents,' cracks or sources of leaks. 
c. Determine commodity temperature, molstura and type of appllcalion to be made. 
d. Determine the dosage and exposura time beHd on the above Information. 
e. Determine application procedure to be used. This can Include shallow probing, 

uniform addi.ion as the bin Is filled. or lurface application. Bins requiring more 
than 24 hours to fill should not be fumigated by add~lon as the bin is filled since 
large quantities of gaseous fumigant may escape before the bin Is finally _led. 

f. Surface application can be uaad If the bin can be made sufficiently gas tight to 
contain the fumigant long enough for It to penetrate throughout. In this instance. 
It II advluble to place 14 of the doaaga In the floor level aeration ducts. This 
fumigant must not contact liquid phase water. ~ . 

. ~ • . '. '_ .• - .'}>.' ~:'_' r .1. _ ""_",. 

" Surface appllcallon may Include placing of the Individual begs dlractly on the raw 
agricultural commodity or placing them on Itrips of Kraft paper. The latter will 
allow for euler retrieval of the lpent bags. Better retention of gas in the 
commodity m_ will be accomplished by digging a long narrow trench on the 
surface. placing the bags In the trench and covering with the commodity. 

g. Arrange enough applicators and other workers to complete the job quickly 
enough to avoid exposure to hydrogen phosphide gas. Monitoring with a suitable 
detection device Is required to _ure that the 0.3 ppm B hour TWA is not 
exceeded. See "Industrial Hygrene Monitoring" section found elsewhere in this 
manual. 

h. When _Ible, Itla advlubleto cover the commodity with plastic tarps. This will 
act as an additional sealing measure. 

I. Seal all remaining exits. 
J. Post "Danger" placards on and lock 011 entrances. 
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'" k. Bins need not be aerated un .... rtHtntry II required. Cons"'H safety procedures 
listed elsewhere In labeling. 

Aemove and dispose 01 bags prior to emptying bin or during emptying lIthe bags 
cannot be retrieved otherwise. 

4. Procedures lor Bu __ 0_ 0_ T ....... CornmodltiH: 
a. Follow steps b. c, d and • in Section 3 above. 
b. When tarps are spread over ground storage. be aure they are sealed together. 

Sand snakea or dirt can ba used lor ground seal. 
c. Surface or shallow probing may ba done through silts In the tarp orthe tarp can ba 

spread over the commodity after application. Be sure slits are sealed aHer 
application. 

d. This is an outdoor application sosalety monitoring and respiratory equipment are 
not required. 

e. Post "Dangar" placards. 
f. When possible, remove bags prior to moving the commodity. 

5. Procedure lor F_ ~ 
a. General: 

Since on taem storage is almost always flat storage. refer to "Procedures for Flat 
Storage"lound alsewhere In this manual. The Instructions which lollows provide 
additional guidance: 

b. SnlIna: 
Leakage is the single most Importent cause ollallure In the treatment ollarm bins. 
Since these bins are usually small by comparison. they have 8 higher leakage area in 
proportion to their capacity. Most wooden granaries are so porous that they cannot 
be successfully fumigated unless they are"completely covered with plastic sheeting 
or similar tarp. Steel bins are also usually of very loose construction and therefore 
require much attention to sealing. AU vents and aeration ducts must ba tightly sealed 
using 4 mil potyethylene sheeting or III equivalent. Th. pIaatIc must ba sealed 
directly to the metal with tape or other _. It Is not sufliclentto "cinch up" the 
plaatlc aa with a bah. The surfaceol the grain should bacoverad wllh plastic sheeting 
aHer FUMITOXINe bags heve been applied. Tarplng of the grain surface will greatly 
reduce leakage. Other sealing ~hnlquea are recommended. I. •.• closure ofalilarga 
cracks wHh caulking. loam Insulation or other seatant. Sealing these creeks will 
greatly reduce tha required dosage. 2 mil orthlcker plastic can ba used lortarplng the 
grain surfaca. however. the plastic used on the oullide 01 the bin Ihould lieat least 4 
mils. When an entire structure II tarped. the plastic must ba at least 6 niUsthlck to 
prevent excitaaive tearing during the lumlgetlon. 

c.~ 
Unleasall the large cracica·.,.1MIed udeacrlbad'-. thedosageracommended 
should ba 8-111 bags per 1000 bu. (8-13 bags per 1000 cu. ft.) --"y 01 the apace 
under the plastic tarp. 

d. Addilla .... ". 'Ian. In.lluala.· 
Probing bags Into the graln maaa Is the I'8OOIIIIIIend8 _ 01 appl_. Proba 
Insertions should ba __ Iy over the IUrfilce. PI8ce no more than 14 01 the 
total dose In floor ..... _ ducts. Be sure the lnalde 01 the aeration duct Is dry 
before adding the baga. AddItIon of bags to_In an aeration duct can causa a flre. 
Seal the _.Ian .. __ 

e. Pia ... "Danger" __ on entrancea to the bin _ near the _r. Aefer to 
placarding Instruction. found alaewhere In this manuel. 

NOTE: II monitoring equlpm.ntll not avallable on alann and application cannot ba 
done from outside of a structure, an approved respirator must be worn during 
application Irom wHhln an enclosed Indoor area. 
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" ' 6. Procedures lOr ·iI ... W __ F_ ProcaaaIng -. Chambare. Trucks, 

Trallara, Containers _ Other Static Sealable Enclosureo: 
a. Determine th. dosage 01 bags to ba applied based upon thelollowlng paremetera 

lor space fumigation: 
The volum. 01 the structure 
The air and/or commodity temperature 
The general tightn ... 01 the structure to ba fumlgaled 

b. Determine exposure parlod based on the "Exposure Guide" lound elsewhere In 
this document. 

c. Seal all openings except lor the door belng used to enler and leave. 
d. Placa bags on lloor In a systematic manner. beginning at the point furthest Irom 

the exit door. Do not toss bags Into lnacceaalble a ..... Do not pli. bags. Spread 
bags 80 they are not touching. 

e. FUMITOXIN bags are not to ba placed In or attached to commodity packagaa 
containing procasaed food. II bags cennot ba placed on the floor. attach to walls 
or other support. Bags may ba taped to a cardboard disc and disc attached to 
commodity packaging. 

I. When lumlgsting multiple story buildings. each IIoor II conI_ a _rata 
enclosure. Application should begin with the top lloor and end with the ground 
floor. 

g. Doors leading to the lumlgaled space are then closed. sealed and __ 
"Danger' placards must be placed on all entrances. Aeler to placarding 
Instructions found elsewhere In this manual. 

h. Upon compl.tlon 01 the exposura period. windows and doors Ihould ba opened 
and the lumigat.d structure allo_to aereta. Gas conc.ntratlon readings must 
be taken using low level detector tubas balore allowing peraonnalto re-enler the 
area. Refer to aeration, .... ntry and Industrial Hygiene Monitoring sections 
found elsewhere in this document. 

i. Dispose 01 remaining bags according to DISPOSAL instructlonsloundalsewhere 
in this manual. 

7. Proc ........ lor ~ F~ ~ Tarpc .. _ 
Follow the pertinent Instructlonl glvan Immedlataly a_ part In "8." 

b.~g: . . 
An enclosure luitable lor fumigation may be lormed by covering packaged 
commodities with plastiC sheeting. The sheats may ba taped. glued. or clamped 
together to provide a sufficient Width 01 material to ensure thetadequata sealing Is 
obtained. 

Th. plastiC covering may ba sealed to !hafloor using Iepe. glue. sand lnakaaor by 
placing 8011 or sand onto the ends 01 plastiC covering or by other sultabla 
procedures that ensures a good seal. 

c. Addl_ AppI_ 1"'-
Bags may ba applied undertha edge olthe tarp or through lilts. The bags ahould 
be protected from condensation or other80urce of water. The sifts In the covering 
should ba sealed aHer application 01 bags. Begs should not ba piled or 
overlapped. Care should ba taken to prevent the plaatlc tarp lrom covering the 
bags. 

d.Ad_PrecautiOnI: 
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 a .... but they must be protected Irom overexposure to hydrogen 
phosphide by adequate sealing. ventilation or respiratory protection. 
00 not walk on stacks during the fumigation. 
Place "Danger" placards at conspicuous points on the enclosure. 

8. Aeration: 
Precautions mUlt be takan to assure that exposure to hydrogen phosphide In 
excess of 0.3 ppm does not occur during the fumigation and/or aeration. 
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8. Application Procedure for Rail Cars, Containers, Truckl. an",' _ .. ne, Similar Vehicles: 

a. Gene,al: 
The following directions are for transport vehicles both static or in-transit. 
Trucks, vans, chambers, containers and other transport vehicles to be placed 
aboard vessels or on piggyback rail shipments may be fumigated in-transit, but 
must not be moved over public roads or highways when moved lothe rail site or 
vessel for loading. 
Railcars. containers, trucks. and other transport vehicles loaded with bulk 
commodities to which FUMITOXINe bags may ba added are trested in the same 
way as any other storage facility. FUMITOXIN may ba added as the vehicle is 
being filled. the bags may be scattered pver the surface after loading Is complete 
or probed beneath the surface. 

Surface application is not recommended for in-transit fumigation. Be sure all 
vents. cracks or other openings Bfe sealed. 

b. Procedu .... tor Pre C I lied Foods: 
FUMITOXIN8 bags-must naleome into contact with processed foods. Bags must 
be applied in such a way as to prevent contact with the commodity or its 
packaging. 

c. Bulk Rail Can: 
1. Close and secure all hatch covers except those being utilized for the 

fumigation. 
2. Seal all Qther openings. Pay particular att~ntion to vents. 
3. Clean the flange lip of hatch (or hatches) being utilized. If the commodity 

extends into the throat of the hatch, force it away as far as possible. 
4. Op&n cans and tape bags to a cardboard disc. Be sure to onty tape across the 

bag ends only. 
5. Place the disc into position, bag side up, and secure with masking tape. 
6. Lower the cover into place and secure. Tape "Danger" placard securely to the 

hatch cover. 

d. Proceduru lor 8ox .. n: 
1. Close and secure one of the doors from the Inaide. Seal all _ings and joints. 

If possible. caulk joints and drape enti • .., doorway with polyethylene film. 
securing the edges to the inner wall, floor and ceiling with masking tape. 

2. Inspect the roof •. floor and walls for holes and/or cracks. Seal all openings. 
3. If possible. drape remaining doorway with polyethylene film before door is 

clo_. Secure edges to door jams and ftoor. Close door and secure. If 
doorway Is draped with polyethylene. It may not be necessary to seal the door 
from the outside. If door is not draped. seal all cracks. openings and joints from 
the outside. 

4. Open ",ns and tape bag. to .. rdboard dilCa. Be sure to tape across the bag 
ende only. 

"5. Place theloadad dilCa Inside the boxcar ahd secure. bag llde uP. whh tape or 
nali to the wall. 

S. Post ·~nger" pIe .. rds on each door. 

e. _ lor Conlalnen: 
1. Procedures for truckl. vans and _ transport containers ara _tlally the 

same as boxcars. except their doors tend to be mora gas tight, and they often 
have only a rear door, which must be sealed after application Is completed. 

9. AppIIcaUon ProCld .... for .... T ....... FUlldgalkNl of lhIpha.dl: 
a. G_ Information: 

1. Shipboard fumigation Is alao regulated by the U.S. Coast Guard Regulations 
46 CFR 147A. 

2. This product Is toxic to fish. Keep out 01 lakes. streams and other aquatic 
environments. 00 not contaminate water by cleaning equipment or disposal of 
wastes. 
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b. P .... VOI ~FumlgaUon Procedures and Precaution.: 
1. Prlot\., .... tumigating a vessel for In·transit cargo fumigation. the master of the 

vessel or his representative. and the fumigator must determine whether the 
vessel is suitably designed and configured so as to allow for safe occupancy 
by the ship's crew throughout the duration of the fumigation. 

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

2. The person responsible for the fumigation must notify the master of the vessel, 
or his representative. of the requirements relating to_ personal protection 
equipment. detection equipment and that a person qualified in the use of this 
equipment must accompany the vessef with cargo under fumigation. Emergen· 
cy procedures, cargo ventilation. periodiC monitoring and inspections. and 
first aid measures must be discussed with and understood by the master of the 
vessel or his representative. 

3. 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. 

4. 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 
over-space with gas tight materials. 

5. Contact appropriate authorities. 
6. If the fumigation is not completed and the vessel aerated before the manned 

vessel leaves port. the person in charge of the vessel sllall 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 
voyage. 

7. 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 lias or vapor detection equipment tests areas adjacent to spaces 
containing fumigated cargo end all nagularly occupied areas for fumigation 
_go. II leakage of the fumigant Is detected. the person In charge of the 
fumigation shall take actlon to correct the leeklga. or shalliniorm the master 
ofthe-'. or his representative. olthe leakagaao that corrective action can 
be taken. personal protection equipment means a gas mask filted with a 
cenlster designed for phosphine gas which Is approved by NIOSH/MSHA. A 
gas mask and canister I, approved for use up to 15 ppm. Above 15 ppm orat 
unknown concentrations a SCBA or Its equivalent must be used. 

c. Prac,d_1or -IIIJ cargo V ... _ T_ 
1. calculate dosage on the basis 01 cargo hPld volume. Dosage Is always 

carculated lor the total hold volume Irrespective of the commodity tonnage In 
the hold. 
FUMITOXINe bags ........... ; ............... 2 to 6 begs per 1.000cu. ft. 

2. After a hold has been filled or completed. open containers and distribute bags 
unllormly onto commodity surface with spacing between each. 00 not place 
bags within 10 teet of side walls. Step on each after placement or probe bags 
Into commodity. 

3. Observe closing 01 hatch covers closely. Stop the closing ilthe cover snags an 
individual bag. Repoaition the bag and resume closing. 

d. Voy_ "-tIona _ "'-dum: 
1. At regular intervels. monitor spaces adjacent to arees containing fumigated 

cargo and an regularly occupied area8, for fumigant leakage using appropriate 
gas detection equipment. 
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Special attention should be given to living quarters, "",ns, storerooms, 
mess halla, keel ducts, day rooms, the bridge, engine ioom and any other 
enclosed s_ occupied or frequented by crew members during voyage. 

2. If hydrogen phosphide (phosphine) Is detected, evacuate the spaca or area, 
and seal off the source of the leek wearing appropriate respiratory protection 
equipment. Ventilate the area before allowing occupants to return. 

3. Do not enter fumigated holde or tanks. 
4. Do not open, ventilate or aerete the fumigated holds during the voyage unleaa 

the fumigation must be aborted. 

e. PNcauIIona and Prael"" During Oilcbarga: 
II necassary to enter holds prior to discharge, teat spacea directly above cargo 
surlacelorfumlgent concentration, USing appropriate gas detection and personal 
protection equipment. Do not allow entry to fumigated areas without personal 
protection equipment, unless fumlgent concentrations are at sale levels, as 
Indicated by a suitable detector. 

f. ,...... PIC. a .... EqulPiNi" and MonItorIng: 
1. Fully loaded hotds on dry bulk carriers are considered an outdoor lumlgatlon. 
2. Tanker holds which must be entered to fumigate and partially loaded holds on 

dry bulk carriers are fumigated from within the area being tr .. ted. 
3. See sections on "Reeplretory Protection" and "Applicator and Worker Ex

posure" found elsewhere in this manual for requirements. 
4. If hydrogen phosphide (phosphine) Is detected a minimum of two qualified 

persons should wear the gas mask and canlater described above while 
aeretlng the area and locating and sealing the leak. 

10.Appllo_ .............. Ior In-T.-t Fum~ of Contalnero on Shipe: 
a. When lumlgetlng bulk commodltlas to which direct addition to thla lumlgant Is 

not allowed or contact to its packaging, please refer to section covering directions 
for stelle contalne ... 

b. In-transit fumigation of contalnera on shlpa Ia regulated by Coast Guard 
Regulation 46 CFR 147 A and the applicator or shipper must obtain and comply 
with U.S. Coast Guard Special Parmit No. 52-75. Contact the Coast Guard or 
PesIcon Syalama, Inc. lor additional Information. 

c. Comply with general precautions given In laballng. 

11.AppIIcdont Praced_ for FumIpIIona of ........ 

I. Genaral: '" .. , , 
Sinea barge fumlgltlon II a type of flat 110rage fumigation as well as hiving 
similarities In common with I ship, reler to IIcIlons on "Procedurea for Flat 
Storage" and "Application Procedures for In-tran.lt Fumigation 01 Ship'. Holde" 
found eloewhareln thll manuII. Barge fumigation I. regulated by the U.S. CoeI1 
GUlrd Regulation 46 CFR 147A as modified by U.S. Coast Guard Special Parmlt 
No. 2-75. The shippe, or fumigator mull poaoeaa this permit prior to fumigating. 
To obtain thl. permit contact: 

b. haling: 

U.S. CoeI1 Guard 
Hezardoul Material. Branch 

Wuhlngton, D.C. 20593-0001 

Special care mUlt be taken In determining whether a barge II suitable lor 
fumigation. 
Exceaalve leakage may occur through poorly sealed hold cove ... 
Prior to unlosdlng blrges, make approprllte tests to ucOrialn cargo area, "' well 
as Dallaat areu, are free of hydrogen phosphide gu. 
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XVI. PLACARDING t~ FUMIGATED AREAS 

The applicator must placard or post aU entrances to the fumigated areas with signs 
bearing: 
1. The signal word DANGERIPELIGRO and the SKULL AND CROSSBONES sYmbol in 

. red. 
2. The statement, "Area and/or commodity under fumigation. DO NOT ENTERINO 
ENTRE." 
3. The statement. "This sign may only be removed after the commodity and/or area is 
completely aerated (contains 0.3 ppm or less phosphine gil). II incompletely aerated 
commodity is transferred to a new site, the new site must also be placarded. and workers 
must not be exposed to mora than 0.3 ppm phosphine." 
4. The date and time fumigation begins and is completed. 
5. Nama of fumigant used. 
6. Name, addraaa, and taIephone number of the appIlca1or. 
All entrancea to a fumigated area must be placarded. Where possible, placards should be 
placed In advence of the fumigation In order to keep unauthorized persons away. For 
railroad hopper ca .. , placarding must be placed oecurely on both sides of the car near the 
ladda .. and next to the top hatch 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 
lIIOIoitooed IoIIowing the directions found u_1nduatriaI HygJ.. Monitoring and shown to 
contaln 0.3 ppm or leas phosphine gas in the air apace around and, when feasible, in the 
mass of the commodity. Transfer of Incompletely aerated commodity to a new site is 
permissible, however, the new 110rage site must be placarded If more than 0.3 ppm Is 
detected. Workers who handle incompletely aerated commodity must be informed and 
appropriate measures taken (i.e. ventilation or respiratory protection) to prevent 
exposures from exceeding the TL V. for hydrogen phosphide. 
It is recommended that the person responsible fbr removing ptacards be familiar with the 
physical, chemical and toxicological propertlea 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. 

XVlIL AERAnON OF FUMtGATED COMMODITIES 

a.F_ ..... _ ,'" , 
Tolerancea for hydrogen phosphide naaldues haVe been established at 0.1 ppm for 
animal ~ end 0.01 ppm for ftnlahad food •• To guarantee compliance wHh these 
tolerances, It Is nKB •• ary to aerate these commodities for 48 hours prior to offering 
them to the end consumer. 

b.T_ 
Tobacco must be aarated lor at 1_ three dayS (72 hoU .. ) when fumigated In 
hogsheads or until concentration Ia below 0.3 ppm and for at leut two days (46 hou .. ) 
when fumigated In othar contalne ... When plastiC line .. are used, longer aeretion 
periods will probebly be required to aerate the commodity down to 0.3 ppm. ' 
As an alternative to these aeration periods, each container of a treated commodity may 
be analyzed for residue using accepted analytical methods. If residues are less than 
tolerance levels, the commodity may be shipped to the consumer regardless 01 the 
above holding periods. 
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XVIII. DISPOSAL INSTRUCTIONS 

A. TABLETS AND PELLETS 

a. GENERAL 

,.,/ 
The EPA haa dalennlned Ihat proper disposal of aluminum phoaphlde wiN _ /10 

unreasonable advenIe ""- to 1he environment. Contact your State Pesticide or en
vironmental ConIroI Agency. or HBZ8Idous Waste __ Bl1he nearest EPA 
Regional 0fIIce lor guidance. 
1. Do 1101 contemInate water. food or fead by disposal of pesticide wastes. 
2. Uno_ or parIIaIIy IIIIICIed FUMITOXI,.,. Is BCUIaIy hazardous. impIopet dIspoeaI 

of eXCIISII pealh:lde, IP'8Y mbcIure or ",-te Is a violation of Federal Law. H 1heae 
--cannot be clljl DII8d of by uee accorcl"g to IabeIlnstructiona, contact your 
Slate PestIcIde or EnvllIII_ .... CorIInJI Agencyorlhe ~ Waste rap_~ 
_ al1he __ EPA Regional 0fIIce for guidance. For specific 1nsIrucIIons, 
refer to _ deactIvaIIoI. rneIIiod of "'oeaI and spill and leek procedures, or cal 
your Pesk:on 8)_ •• , Inc. rap_ntallve for guidance. 

3. Some local and BIllIe _ dIspoeaI '89' ......... may YBIY from Ihe IoIowIng rec0m
mendations. Disposal procedures should be reviewed willi appropriate authorities 
to Ir.ure compliance willi local regulations. Contact your State PestIcIde or En
vironmental ConIroI Agency or HBZ8Idous Waste Specialist allhe nearest EPA 
RegIonal 0fIIce for guidance. 

4. H properly expCIIIed, 1he residual dual remaining after a fumigation willi FUMITOX
IN wII be a ~ powder and contain a &mal &niOUn1 01 LIIneacted aluminum 
phoaphlde. RESIDUAL DUST FROM INCOMPlETELY EXPOSED FUMITOXIN 
WILL REQUIRE SPECIAL CARE. 

b. DIRECTIONS FOR DISPOSAL OF SPENT RESIDUAL DUST 
1. In open -. &mal (not more Ihen 511asks) 1IrIiIIUnIS0I reeIduaI dual may be dIspoe

ed of on site by burial or by apreeding over 1he land surface away from Inhabited 
buiIdInga. 

2. Ruldual du8lfrom FUMITOXIN mayaleobeCOllectedand dilllDaedolBla88/lllary 
1ancIIII, IncIneraIor or OIlier ~ lilies or by OIlier procedures approved by 
Federal, Slate or local ~ • 

3. From 210 3118 (410 7 ".) 01 residual dual from 210 3 ....... of FUMITOXIN may 
be c elected for dIapoeaIln a l.gaHon buclcel.L.arger 1IrIiIIUnIS, up 10 one-liaII_, 
may be c clleclad In burlap. colICIn or OIlier typee of porous doIh bage for ___ • 
tatIon In an open vaIiIcIe 10 IIie dilll Deal lite. Do not coIIecI dual from mont than . 
7 ....... 01 tabIeIa or 10 ....... 01 paIIeIa (about 11118 or 25 ... ) In -lingle baa. 
00 NOT PILE BAGS TOGETHER. 00 NOT USE THIS METHOD FOR pARllA[. 
LY SPENT OR ''GREEN'' DUST. CAUTION: 00 NOT COLLECT DUST IN LAROE 
DRUMS, DUM! SIERS, PLASTIC BAGS OR OTHER CONTAINERS WHERE C0N
FINEMENT MAY OCCUR. 

c. DIR&CTtCIII8 foR DEACl1VATION AND DIIPD8ALOF "GflEEN" PARTIALLY 
SPENT I IIItIAL DUST. 

CIIIdh_t of partially apent raaIduaI dual, • In _ cIoIed contaInar, or c cllei:1Ion 
andllOlBge of '-lie ~ 01 dual may IWIUIt In • fire "-d. SIMIIemou .... 01 
hydrogen phoephIde may be gIVen 011 from ___ of ulll'8llClacl.wmlnum phoephIde, 
and ~II of .... 11M may ..... In a...... . 
Prfor to .... DellI, It Is nee 1I1I ,10 fIa1h.- cllaclMtll parIIaIIy apent rwIdue IoIIowIIIg 
an IncompIia expoeure lime or loIIow'olg a fumigation which haa produced large quan. 
IItIee 01 partially Ip8ftI meterlaI. You muaI uee aI1her .... _ or dry rneIIiod deecrIbed 
below. 

d. DIIIECTION8I'OR WET _I HOD DEACl1VATION AND T lIP D8AL OF LARGE 
QUANiIIES (DYER II FLA8KS) OF PARTIALLY IFENT OR "GREEN" DUST 

1. DeactIvaIiIIgIOlullon Is ~ by adding 1he ~ amount 01 low IUdaIng 
lIqUid detergent or IUrfacIanI to _In _ drum or euItabIe container. A 2'IfI 
aoIuIIon of deteIgant (4 cupa to 30 gaIIone) ia l1lil1li lad. The container should be 
IlIIed willi deaCIIva1Ing lIOIu11on to wllliin a lew Inches of 1he top. 
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2. Reeldual daD ••• poured -.y into the daacllvatlng lIOIution and atlrred so as to 

thoroughly _ all of the residual dust. This must be done In the outdoor air and 
/lOt Ihe fumigated structure. Dust from FUMITOXIN" tablets or pellets should be 
mixed in no ... !hen ten gallons 01 waler-<letergant lIOIution for each case of 
materlst uaed. 

3. Dispose of 1he deactlvated reeidue-wBler IIU8II8'lsion. willi or wIIIiout preliminary 
decanting, BI a asnllary landfill or oilier suitable site approved by local authorities. 
Where permlaalble. 1he slurry may be poured Into a storm sewer (if you have allow
ed this mixture to stand for /10 less than 31! hours). or out onto 1he ground. 

4. CAUTION: Wear approprlale respiratory protection during _ deactivation of par
tially spent material. Do not cover 1he container holding 1he slurry BI any time. Do 
no1~ of residual dust in a toNe!. Do 1101 allow quantities 01 dry, residual dust 
from FUMITOXIN to be coIIecIed or atored. 

e. DIRECTIONS FOR DAY IIETHOD DEACTIVATION AND DI8POSAL OF SIIALL 
(NOT MORE THAN 5 FLASKS) OF PARTIALLY SPENT DUST. 

1. Smaller amounts, not more than 5 1Iaaks, of partially spent dust may be spread 
in an open area away from Inhabited buildings and"-Icted from access 10 humans 
or animals and allowed to be Mlher deactlvaled by atmospheric exposure. 

2. This dust may than be buried or transported to appropriate sHes and disposed 01 
as directed in "Direclh:ns for Disposal 01 Spent Dust." 

I. DISPOSAL OF EMPTY FLASKS AND PLASTIC STOPPERS 
1. In open air triple rinse open empty flasks and stoppers with water, than offer lor 

recycling or recondHlonlng. 
2. Or puncture open empty triple rlnaed lIask and dispose of in a asnllary landfill, or 

by other procedure approved by Slate and local authorities. 
3. Rlnsata mey be disposed 01 In a asnllary landfill or by other approved procedurea. 
4. Or, expose open empty flask and stopper 10 atmospheric condUions until any re

maining reeidue in 1he flask has reacted. 
5. Then puncture and dispose of open empty aerated flask In a asnltary IandfIU or OIlier 

lite approved by Stale and local authorities. 

B. BAGS 
a. DIapoasI at UNflEACTED or PARTIALLY REACTED FUMITOXIN bag&: (Fram 

....... IeIiIdng __ or oIIIar __ ). 
UnI88CIed or parIIaIy reacted FUMITOXIN bege are IICUIeIy "-doue. 1" ... _ 
disposal 01 this productia a violation 01 federatlaw. If IhIs product cannot be dilll DII8d 
01 byonlinary uee or acconIiIlglO1he Instructions Ihat follow, c:ontacIyour _ pealk ... 
or environmental control agency or 1he hBZ8ldous waste representative BIllie nearest 
EPA regional ofIh:e for guidance. Do not contaminate water by disposal. 
Soma local and BIllIe _ disposal regulations may YlIIY from 1he IoIIowiIIg recom
lII8IidatIoo •. Disposal procedures should be reviewed willi appropriate authorities to 
ensure compliance willi local reguIaIIons. 
FOR SPECIFIC INSTRUCTIONS, SEE "SPILL AND lEAK PROCEDURES" FOUND 
ELSEWHERE IN THIS MANUAL. 

b.Dllp'" of FUMlTOXIN IIaga FoHowhlll • Space Fumlptlon: 
1. GenenI: 
H properly e.-cl, 1he bage remaining after a fumigation wIN contain a grayish white 
spent, nonhazardous waste and win conteIn only a sman amount 01 unlllllCled aluminum 
phosphide. Howevw, residual dust from Incompletely exposed bege (See "EXPOSURE 
GUIDE" found _In this manual) wiN require special care. Confinement 01 par
tially spent bege, as in a closed container mey resuR in a fire hazard. Small amounts 
of hydrogen phosphide may be given 011 from 1he unreacted aluminum phosphide, and 
confinement 01 1he gas mey resuH In a flash. Unless H can be determined willi certain
ty Ihat 1he bege are spent, 1het must be deactivated as described below prior to disposal. 
2. Deactlvatfon of FUMlTOXIN 1Iaga: 
The m_ below may be used for daacllvating uaed or unsed FUMITOXIN bege 
regardless of the extent to which the aluminum phosphide has decomposed. 
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s. Dry Do_allan: •• 
Collect bags and pll .. IhIm Into I well ventilated ho. conlalner such eo 
wire cage uoed lor other hydrogen phosphide lumlgants or other similar 
devicea. Store the bags in one 01 theaa devlcea until the bags are spent. 
Unuoed or pertlally spent baga can be apread out on the ground In a secure 
open area away Irom occupied bulldlnga to be deactivated by atmospheric 
moisture. Core ahould be talcen .., that thay are not carrjed away by the wind. 
Dry deactivation Is the recommended procedure lor unuoed or pertially apent 
bags. II In doubt, aa to whether the bags are apent, contact Pestcon Systems; 
Inc. 

Ignition may occur II large numbers 01 incompletely reacted bags are 
contacted by liquid wltar. This can occur in open or perforated storage 
containers. Therefore, such storage ahould be out 01 doors in a relative 
isolated area protected from rein. 

b. Wet Oeulhallon - IhIhod One: 
Fill an appropriate alzed container with water a lew inches Irom the top. 
Submerge bagllor38 hours. A metal grid _rica well to keep bags submerged. 
Do not cover container. Wear appropriate respiratory protection. This should 
be done outdoors. The water may be disposed of In a storm sewer or by 
pouring It out on the ground. 

c. Wet Deac_ - U_ Two: 
Fill an appropriate·sized matal container 213 lull with water. For each gallon 01 
water add 1/4 cup allow sudaing detergent or surfactant. Usa no less than 1 
gallon 01 water/detergent soiution lor eo FUMITOXIN baga. Open each bag 
and dump contents into the container eo the water is stirred. Wear appropriate 
respiratory protection. DO NOT COVER THE CONTAINER AT ANY TIME. 
This shouid be done outdoors. 

c.DIapouI_ 
in open areas, small amounts (up to 7.0 kg) of the spent baga may be disposed 01 on 
site by burill of the bags or by opening the bags and spreading the dust overthe land 
aurface away Irom inhabited bulldinga. 

Spent baga may also be collected Ind disposed of at a sanitary lendflll, approved 
pesticide incinerator or other approved sites or by other procedures approved by 
lederai, state and local authorities. 

Do not dlsposs 01 dual in a toilet. 

Diaposs of water/duat mixture (llurry) (with or without preliminary pouring out of 
excesa water) in a sanitary landfIll or other aultable burial aite Ipproved by local 
authorities. Whlre parmisaible, the alurry may be poured out on the ground. lilt is 
held 38 hours it may be poured into I storm _r. 
Never confine partially apant baga or slurry in closed containers luch ea closed 
druma or plastic baga. 

d. Dlapoul 01 c-
Dispose of cans in a sanitary iandflll or by other approved stata or local procedurea. 

XIX. SPILL AND LEAK PROCIDURI 

A. TABLETS AND PELLETB 
1. HANDLING SPILL 

A spill, other then accidental toappllcatlon or normal handling may produce high 
level. of gal and,. therefore, attandIng paraonnei mUit _r SCBA when the 
concentration of hydrogen phosphide gea Ia unknown. Other NIOSH/MSHA 
approved respiratory pro_ may be worn If the conoentratlon Is known. Do 
not u .. water at any tlma to clean up a apIU 01 FUMITOXINe. Water in contact with 
unreacted tablets or pallets will greatly _ the production 01 hydrog,n 
phoaphlde gea which could raauIf In a Ioxlcandlorflrahazard. Wear dry glo_ 01 
cotton or other lultable material when handling aluminum phosphide. 
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a. Retu.1I intact aluminum fluks to cardboard CII8I or oIher suitable 
packaging which has been properly marked according to DOT regulations. 
Notify consignee and shipper of damaged cases. 

b. If aluminum finks have been punctured or damaged 10 •• to leak. the 
container may be temporarily repaired with aluminum tape or the FUMITOX· 
IN. may be tranalerred lrom the dlmlged fleaka to I sound metal contliner 
which should be sealed and prope~y libeled ea Iluminum phoaphide. 
Transport the damaged containers to an area suitable for pesticide storage for 
Inspaction. Contact Pestcon Syatems, Inc. lor further instructions. 

c. If a spill hea occurred which Is only a lew minutes old, collect the tablets and 
pallets and place them back into tha o~glnaJ f1aska, if thay are intact, and 
stopper tighUy. Place the tablets and pallellin a sound melal container if the 
orlginailleaka are damaged. CAUTION: Theaa fIeaka may IIuh upon opening 
at I later dete. 

d. II the ago of the aplll Is unknown or II tha _ or pallets have been 
contamlnlted with soli, debria, water, etc., gethar up the spillage and plsce it 
into sman open buckets heYing a capacity no larger than lbout 1 gilion. Do not 
add more than one flask olapiliags material, 1 to t.5 kg (2 to 3Iba.) to the 
bucket. If 00-8118. wet deactivation is not feaalble, these open containers 
should be transported In open vehicles to • suitable area. Wet deactivation 
may be carried out as described away from inhabited buildings. Alternatively. 
small amount of spillage from 4 to 5 fleska (4t08 kg, 9to 18Ibs.) may be spread 
out In an open area to be deactivated by atmospheric moisture, 

2. PROCEDURE FOR WET DEACTIVATION OF SPILLS 
a. Deactivating solution Is prepared by adding the appropriate amount allow 

sudsing liquid detergent or surfactant to water In a drum or other suitable 
container. A ~ solution or 4 cups in 30 gallons is recommended. The 
container should be filled with deactivating lolution to within a few inches of 
the top. 

b. The tablets or pallets era poured slowly Into tha deactivating sclullon and 
stirred so as to thoroughly wet all 01 the FUMITOXIN. Thia must be done in the 
open air. FUMITOXIN tablets or pellets should be mixed into no less than 
about 15 glliona 01 Wltar-dalergent solution lor each cue of spilled material. 

c. Allow the mixture to stand, with occeaionll stirring, for at least 38 hours. 
d. Diaposa of the slurry 01 deactivated material, with or without preliminary 

decanting, at a sanitary landfill or other suitable alta approved by local 
authorities. Where parmlsalble, this Ilurry may be poured out onto the ground 
or Into a storm sewer. 

CAUTION: W_ appropriate raapiratory p~on during wei deactivation 
of unexpoead FUMITOXINe. Never place pallets, tablets, or dust In a cIoIed 
contllner such es a dumpster, aeaied drum, plastic bag, etc., as f1ammabla 
concentration can develop and a flash of hydrogen phosphida gea is likely to 
occur. THE EPA HAS DETERMINED THAT PROPER DISPOSAL OF ALUMI
NUM PHOSPHIDE WILL CAUSE NO UNREASONABLE ADVERSE EFFECTS 
TO THE ENVIRONMENT. 

FOR ASSISTANce CONTACT: 

PESTCON SYSTEMS, INC. 
1808 FlRESTOHE PARKWAY 

WLSON, NC 2781/3, USA 
TELEPHONE: ....... 7\123 

FAX: ... 9-143-1131 
or 

CHEMTREC (800) 424-8300 
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B. BAGS 4 
1. Gene ........ Ing: 

A spill other than Incidental to application or normal _ling or punctured 
contalnars. can prcduce high levels of gas and. therefora attending parsonnal 
must wear a SCBA or Ita equivalent when concentration 01 hydrogen phosphide 
gas Is unknown. II the concentration Is known. other NIOSH/MSHA approvad 
respiratory protactlon can be worn. Wesr dry gloves 01 cotton or other suitable 
material when contact with the powdered lormulatlon Is likely. 

2. D_ 10 ~oord c..:. 
Check can •• II !hay are damaged. _Ie as delcrlbed below. II !hay ara 
undemaged. return them to cardboard cartons or _ aullable packaging which 
complies with DOT regulationS. 

3. LeaIdng c:... Pro , d -= 
II cans heve been punctured or damaged causing a _. the product may be 
immediately ....... or the container may be tamporarlly repaired with aluminum 
tapa. The FUMITOXINe bags may be _ from the damaged can to a 
sound metal container which should base.Jed and property labeled as aluminum 
phosphide. or it mey be desctivatad and disposed 01. Refer to deactivation and 
disposal method found in this manual. Transport the damaged containers to an 
area suitable for pesticide storage for inspection. Further instructions and 
recommendations may be obtained. If required, from Peatcon Systems. Inc. 

Handle empty damaged containers as described under "Disposal of Empty 
Cans." 

4. Spill Procedures: 
Since the lormulatlon is placed in small. tough _r begs. spill will be ellher begs 
or a small quantity 01 powder spilled Irom a punctured bag. Consequently. spills 
ara not likely to constitute a fraquent problem. 

Do not flush spillage down drain with watar. DO NOT usa watar at anytime to 
clesn a spill. Water in contact with unraactad FUMITOXIN begs will rapidly 
accalerate the production 01 hydrogen phosphide gas and could cause spontane
ous ignition 01 the gss. II bags have just been spilled and heve notbaen 
contamlnaled byother materials, ooIlectthe begs and _them. 01 place them Into 
a sound matal container and _I "or _Ie and d,"-01 tharn. II pooaIbta 
u88lmmedlately. CAUTION: AN IGNITION MAY OCCUR WHEN THESE C0N
TAINERS ARE OPENED. lithe splilia mora then • lew minutes okIor has been 
contaminated wHh watar. gather H up and place It Into an opar\ top can and 
deactivate H Immediately. II on-alta ~ I. not fesaIbIe, thees opar\ 
contalnara should be tranaported In open vehicles to a aultable Brae away from 
occupied building. Wat or dry des_tlon mey then be carried out Ses 
deactivation Instructions lound __ In thla manual. 

FOR ASSISTANCE CONTACT: , . 

PESJ'CON SYSTEIIS, INC, 

1808 RRESTONE PARKWAY 
WILSON, NC 27893, USA 

TELEPHONE: 919-237·7923 
FAX: 919-243-1831 

OR 

CHEMTREC (800)~ 

) 

xx. LOCAL EMLNCY PHONE NUMBERS 

LOCALEMERGENCYPHONENUMBER~ 

NAME OF PERSON IN CHARGE OF SITE: 

ADDR~ ____________________________________ ~ __ ___ 

TE~ONENO~ ______________________________________ _ 

FUII~noNDAnt ____________________________________ _ 

~ARn ____________ ~ ______________________ ~~ 

O~ ______________________________________ __ 

AERATION COIIPLITB: __ '--__________________ ~ 

IIIVII1nD LABEL WITH: 

NAME: BIGNATURI: _______________ __ 

NAIll: SIGNATURI: ____________ _ 

NAIll: SIGNATURI: _______________ _ 

NAIll: .ONATURI: ______________ __ 
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XXI. NOTE TO PHYSICIAN .i_' -----, 
WE RECOMMEND THAT YOU GIVE YOUR COMPANY PHYSICIAN 
AND/OR THE EMERGENCY CENTER CLOSEST TO THE JOB SITE A 
COPY OF THIS PAGE: 

Nole 10 PhJllcbln: 

Aluminum phosphide in tablets, pellets and bags react with moisture from the air, 
water. acids and many other liquids to release hydrogen phosphide (phosphine) gas. 
Mild exposure to inhalation causes melalse (indefinite fealing ofslcknass). ringing of 
ears. fatigue. nau .... and preasure in the chest which Is relieved by removal to fresh 
air. Modsrate poisoning causes weakneas. vomiting. pain just above the stomach. 
chest pain. diarrhea and dyspnea (difficulty in breathing). Symptoms of savere 
poisoning may occur whhin a _ hours to severel days. resulting in pulmonary 
edema (fluid in iungs) and may leed to diuineas. cyanosis (blue or purple skin colOr). 
unconsciousness. and death. 

In sufficient quanthy. phosphineaffecle the Ii ..... kidneys. lungs. nervouasystem. 
and circulatory system. Inhalation can cause lung edema (fluid in lungs) and 
hyperemia (fluid In brain). ingestion can cause lung and brain symptoms but damage 
to the viscera (body cavity organs) is more common. Phosphine poisoning may 
result in (1) pulmonary edema. (2) Ii"", 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 lack of urination). 
Pathology is characterized of hypoxia (oxygen deficiency in body tlsaue). Frequent 
exposure to subacute concentrations over a period of days or weeks may cause 
poisoning. Treatment is symptomatlc. 

The following measures are luggestecHor use by the physicians in accordenca 
with their own judgment: 

in its milder forms. symptoms of poisoning maylekesometlme (upt024 hours) to 
make their appesraoC8. and the following is suggested: 

1. Giva complete rest for 1-2 deys. during which the patient must 1M! kept quiet 
and warm. 

2. Should the petlent suffer from vomiting or increased _ sugar. appropriate 
solutions should ba administered. Treatment whh oxygen breathing equipment is 
recommended as is the edministration 01 cardiac and Circulatory stimulants. 

In casa of severe poisoning (intensive care unh recommended): 

1. Where pulmonery edema is obMrVecl. steroid therapy should ba ~ 
and closa medical, superviSion is recommended. Blood transfusions may ba 
neceasary. 

". 
2. In case of manl_ pulmonary edama. van II. ,lion should be performed under 

vein pressura ·control. Heart GIycosI_ (I.V.) (In case 01 hemoconcentrIti, 
venesection may r"",1t In shock). On progreaalve edama of lungs. immedleta 
intubation with a constant removal of edema fluid and oxygen over-p.-.no 
reaplration ... wall .. eny measurea noqulnsd lor shock I18atment In case 01 kidney 
failure, extra-<:<>rporest hemodialysis is neceasary. There is no apaciIIc antidote 
known for this poisoning. , 

3. Mention should ba made henI of suicidal aitelllp" by taldng solid phoaphInJ 
by the mouth. Allerswallowlng, emptying of the stomach byvomltlng. flushlngolth8 
stomach with diluted po_Ium perrnenganata solution or a solution of "-"'""'..:a. 
peooxlcle untIlIuaIIIng liquid ~ II> ameI 01 cart*Ie. 1IIanIeftaI, apply carbon 
clnatls. 

PESTCON SYlI'mIS, 1iIC. 
1808 ARESTONE PARKWAY. WIlSON, NC 27893 
TELEPHONE: 919-237-7923 FAX: 919-243-1831 

38 

, 
~. 

XXII. SAMPLE III. ,TRIAL HYGIENE MONITORING LOG 

1. SITE LOCATION: ____________________ _ 

2. DATEITIME FUMIGATION STARTED: ______________ _ 

3. WEATHER CONDITION(S): _________________ _ 

DATE TIME LOCATION P.P.M. INITIALS 

-

.. , 

4. FUMIGATION COMPLETED: DATEITIME: ____________ _ 

5. AERATION COMPLETED: DATEITIME: _____________ _ 

8. SIGNED: __ 
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, XXIII. SAMPLE SAFETY TRAINING GUIDELINE 

Check the appropriate boxes below, fill in your name, address, phone number, remove this 
page and return to your instructor. 

1. Chemical and Physical Properties of FUMITOXIW fumigant •.................•••• 0 

2. General Safety Recommendations .....•......................•..•...•...•.•.•••. 0 

3. Respiratory Protection 
Requirements ...•.....................••....•.....................• 0 
Proper Use .................•..........•...•••....•••.•.•...•...... 0 

4. Detection Equipment 
Requirements .........•.•.••••..........•...........•..••.....•.... 0 
Proper Use ...........................•...•.......................• 0 

5. Applicator/Worker Exposure 
Limits .•............•..••..•....••••.•...........................•. 0 
Monitoring ...............•.•..........•..............•.•.......••.. 0 

6. Placarding .....................•.•.............••.•.......•..•................. 0 

7 
. i 

. Aeration ..........................................•..•.•..•.................... 0 

8. Disposal of Residues ..........•..•........................... " ................• 0 . 
9. FUMIGATION TRAINING (including but not limited to the following items) 

Farm Storage ...................................................... 0 
Vertical Storage .............................................•...... 0 
Flat Storage . .. . .. .. . . . .. .. . .. .. .. . .. . .. • .. .. . .. .. .. . .. .. .. .. .. .. ... 0 
Trucks, Vans, etc. . ...........................•......•...•...•..•... 0 
Small Enclosure .................................................... 0 
Mills, Warehouses, etc. . .•..................••....••...........•.... 0 
Barge ............................................................. 0 
Railcar .•••.........•.•.••••..••.............•......••••.•.•••••.•. 0 
Beehive., Supers, etc. . ................•..•••.•.•••••••.•........... 0 
Fumi-Sleeve dust retainer .•...•••...........•...........•.•.....•.•. 0 
Rodent Burrow ...........................•...•.....•.•....•........ 0 
Shiphold ...•.........•..........•........•.............•.•.•.•••.•• 0 

Date: _____________ Time: ____ ...:., _______ _ .. Meeting Name: _________________ -'-_______ _ 

Instructor: 

Name: _________ . ____________________ __ 

Address: ____________________________ ___ 

Phone: 

Comments: 

Signature: 
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