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u. s. ENVIRONMENTAL PROTECTION AGENCY 
WASHINGTON D.C. 20460-000 

Jody A. Fox 
Director of Regulatory Affairs 
Midland Fumigant Inc. 
1805 South 2nd Street 
Leavenworth, KS 66048 

Subject: EPA Reg. No. 30574-8 
TRI-TO~ 55% Pellets 

SEP I 2 2000 

Amendments to Label and Applicator's Manual 
Your Lener dated July 21, 2000 

Dear Ms. Fox: 

- orne& OF 
PREVmI10N. PESIlCIDES AND 

TOXIC stJBSTANCES 

The Agency has completed review of the submission referred to above. The label and 
Applicator's Manual are acceptable provided that you make the following changes: 

I. Change product's name to "TRI-TO~ 55% Pellets. Even though the Agency 
has accepted "PH THREE PELLETS" as an alternate name (Memo dated 
January OS, 1999), the primary label should carry the basic name. 

2. Delete "See Applicator's Manual for additional environmental hazards" (last 
sentence under Environmental Hazards section) as there are no additional 
Environmental Hazard statements given in the Applicator'S Manual under 
Burrowing Pest Control (page 12). 

3. Add" Aluminum phosphide tablets are bulk packaged in reseaJable aluminum 
flasks" in the beginning of second paragraph under Directions for Use. 

4. Delete "spray mixture or rinsate" from the sentence "Improper disposal ... 
violation of Federal Law" under Disposal section. 

Applicator's Manual 

I. Change product's name to "TRI-TOxe" 

2. Delete "or EPA" from "Call Midland Fumigant .... any part of the labeling" in 
the paragraph above Warranty section on page 1. 



EPA Reg. No. 30574~ contd ... 

A stamped copy of the label and Applicator's Manual are enclosed-for your records. 
Submit two (2) copies of the final printed labeling and Applicator's Manual before you 
release the product for shipment. If this condition is not complied with, the registration 
will be subject to cancellation in accordance with FIFRA sec 6(e). Your release for 
shipment of the product bearing the amended labeling constitutes acceptance of this 
condition. Should you have any questions, do not hesitate to contact me at 703-605-0368. 

Enc!. 

_~sincereIY' ~ 
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S. Oonnithan, Ph.D. 
Entomologist; IRBIRD (7505C) 
Office of Pesticide Programs 



RESTRICTED USE PESTICIDE 
DUE TO ACUTE INHALATION TOXICITY OF HIGHLY TOXIC 

PHOSPHINE GAS 
For relail sale to and use only by Certified Applicators lor those uses COYered by!tNt AppBcator's 
c8f!lflcatlon or persons tramed In accordaoce with the aUlched Applicaton Manual wor1dng under 
ttle direct supervision 01, and In tIM! physical presence of thl Certified AppItcator on slte or on the 
pr,mlSes. 
READ AND FOllOW THE l ABEl AND THE PH THREE APPLICATOR'S MANUAL WHICH CONTAINS 
COMPlETE INSTRUCTIONS FOR THE SAFE USE OF THIS PESTICIDE. 

ALUMINUM PHOSPHIDE 
A lumlganl for use against lisled insects which inlesl Iisled raw Allrk:ullur.1 Commodtlles, SpecHItd 
Processed fOCKls, Animals feeds and Conlrol 01 Burfowing Pests. (See Applicator's Manual) 

ACTIVE INGREDIENT: 
Aluminum Phosphfde .. 

INERT INGREDIENTS: . 
Total . 

. .. 55% 
45% 

. .. 100% 

KEEP OUT OF REACH OF CHILDREN 

DANGER ~ PELIGRO 
POISON 

PRECAUCION At USUARIO 51 listed no lee Ingles, no use este prooucio hasti Que II etiQueta se Ia haya 
sido ,xplicadO amplilmente 

STATEMENT OF PRACTICAL TREATMENT 
Symploms 01 OV!rexposul~ 10 phosphine are headache. dizziness. nausea, difficult brealhlng, vomttlOg 
andlor dii'lnllei'l, In all cases 01 overexposure. gel medICal a"&nlion Immedlatety. Take victim 10 a doctor 
or emergency trutmenlfacllity. 
IF THE GAS fROM ALUMINUM PHOSPHiDe IS INHALED: Get~ pef500 10 Iresh air. Keep warm.nd 
Il\Ike sure person can brealhe treely. 1/ brtathlng has stop . give arttflclal resplrallon by mouth-to­
mouth or OIher means 01 resuscitation, 00 nol give anyt Ina by mouth 10 .n unconsciOUS pet'JOn. 
If ALUMINUM PHOSPHIDE PELLET IS SWALLOWED: Drink or administer one or two glasses 01 wattr and 
induce vornlling by touching blck ot rhl'Oll with Iinoer or,lI available. syrup 0I1p1c1c. Do I'lOl gift IfYYIhIno 
by mouth II victim Is unconscious or not alef1 
If POWDER, GRANULES. OR PELLETS Of ALUMINUM PHOSPHIDE GET ON SKIN: Brush mattfill on 
clOthM and!UMMs In, well venlilated arel. Allow clOthe's to HfOIle Ina ventlllted area pr10r to Iaondering. 
Wash contaminated blre slun thoroughly wtItI soar and water. 
If iN EYES: fluSh with plenty 01 water. GfI medICI anenllon. 
SEE SIDE PANEl AND APt'UCATDR'S MANUAL fOR ADDITIONAL PRECAUTIONARY STATEMENTS 

EPA REG, NO. 305704- --fl EPA EST. NO. 30574-K5-0t 
Contents: 2490 Pellets - Net Weight: 3.3Ibs. (1.5 kilos) 

Manufactured by: MIDLAND FUMIGANT CO. INC. 
1805 South 2nd Street. Leavenworth. Kansas 66048 

ACO~I'l.l';U 
~Ih CON ':.N'rs 

III EPA LeU.,,,, Dated: 

s~ !l 2.OOG ,id.I':-. al In.<:.cc , 
er .. '11' \ ~ . 

t}od.er e d ito.kllll'· J .' ~,' ~ 
l'u..po1dc.-,. (0' ,Ioc t': -~". ~~4-

.-e-cl-eu. l'i.'A \" ~ oJ-' ~ , .. • utu\e .. · , 

PRECAUTIONARY STAn:MENTS 
Hazarda to Humans and DomestIc AnImals 
KEEP OUT OF REACH OF CHILDREN 

DANGER - POISON 
Aluminum phosphide powder, granufel. 01" peIIeIs may be fatal It swaIowed. Do not get In eyes. Ofl 
skin, or on ClothIng. Do not eat, dftnk or smoke while handling .Iumlnum phospI'IIde fumigants. If 
....... _~' or tf U. mIIet1aI comes In contIct wtIh moisture. WlfIr or Idds, 
utmnety toxic 011 will be rtIeaed. If I gII1Ic odor Is Clettcted, you must monItof to 
dIttnnIne whether 011" pIIIeIIt Ibo¥t the ICCIPtIbIe exposUrllmlts (see section on 
reepIratory proIIctIon). In odor mIY noI be dIItcted under certain circumI&Inces. the IlItIrIcI 
01. ___ .... _ ... = ... "---_IPIlI-.-. 
rt-tntry •• nd dIIPOIII DfOCedurtl elsewhere In the libeling to prevent OYertxpOlUft. 
NOTE" TO Ptf'f8ICIAN: Aluminum DhosDhIde ructs wIttI moisture In the .Ir, ICIds and mIIIY 
oItIer IQuIdI to ,... phosphine 011. MI ........ by InItaIatton CluatS maIIM, ringing of .rs. 
l.tlQue, n.ust •• ndlor prtl,ure In lhe chett which Is relieved by remov.1 10 fr.lh .Ir. 
MMertI. ,....I~':.' weakness, voml1lng, epigastric pain, chest pain, diarrhea and/or 
dyspne •. SIftrI ,. may occur In • few hours to sevtral days, resulting In pulmonary 
edema, and may IBId to dlzzlness, cyanosis, unconsciousness andlor death. In sufficient Quantity, 
phosphine .ftecta the liver. kldneys,lungl, nervoual)'ltlm .nd circulatory system. Inhalatlon Cln 
"""~,,,"""II1d _____ ~, __ .nd __ .I_ 
can cause lung .nd brim sympioms. but damage to the vtscera ls more common. PhosIIIIlne 
poisoning :.=~):~~"'1dem1;(2) Hvw elevaled strum GOT, LDH and llbilne __ _aOd~;1I1d(3) __ ""'II1d_. 
PIIfIoqy I! I of hypoIcIL FrequenI: txpOItQ (MIf' period of dIya or WI8b mIY CIUSe --,,-

ENVIRONMENTAL HAZARDS 
This product Is very highly toxic to ftsh .nd wtIdIfe. NoIt-1arget organisms exposed to phosphine 
gas wtn be Idttred. 00 fIOC.pply dlrectty to WllerJ.~ to ...... where surface water Is present or to 
intertidal .reas below Itle mean hIgtt WIler mark. uo flOC conQmInate water by deanIng of equIpmtnt 
or dtsposat of wastes. Set AppIlcator'I MlnUli for IddItionat Environmental Hazards. 

PHYSICAUCHEMICAL HAZARDS 
Aluminum phosphide In pellets or partially spent dust will reluse ~OIphlnl oas If exposed to 
moisture 'rom the.lr or If It comnlnto contIct with water', acids, and many other Uqulds. PlHng of 
pellets or dUSllrom their IraglllfntlliOn may cause • temperature intrelSflltld confine the release 
01011 so thll !gnniOn could occur. 
AIwIys open ec:intaIner of .Iuminum phOSphide products outdooo, IS under ceftaIn conditions they 
may nash upon operMng. When openlog, point the coniainer away from the face .ocI body aOCl 
slowly klosen Itle cap. Although the Chances for rtash are very remote, never open these containers 
In • fIIImmabM .~re. TI'Itse precautions will also reduce the applleator's exposure to 
phosohIne GIS. Pun pfIosphIne Ollis practically Insoluble In water and oils, and Is stable If normal 
rumlQallonl_. _.' may _ wH. ,,_"-Ind ca ... """""'. _'~ 
at hIgbef: tempefIbKeS and relatlvl humk!1da. Meta/s such IS copper. brus, other copper.1Ioys 
and PrecIous 1IlIIIII1UCII IS gold and allver 1ft susceptible to corrosion by DhosohIne. Thus, small 
tIIctrlc motOB, smoIII dlteclon. br1a sprinkler heidi, bltterlt& and bIItIry charge~, loIIIlltb, 
1empn1ure monItortnQ systems, IWItdIInO gutS, communication dIYIces, computers. calculators 
.nd/or oth'r .Iec:tricll equipment shoukl be protected or removed before fumigation. 
Phosphine ~ wIff.1so react WIItI cer1IIn metallic: salts .nd, Ihtrlfore. ItIISI1Ive Items sud! II 
phoIog<IpIIIC Nm ...... ino<ganIc: _.IIt .. should no! "'_. 

STORAGE AND HANDUNG 
SfOrt under lock Ind kIY, In • dry, MIl untllltld _awty from hilt. Post II • pntiddt storage 
If ... 00 I'lOl contamlnllf water, food, or tIIII bv ,=piiUcIdeIln the lime IfIIII uud to 110ft 
these commodIIIeI. Do not store In inhabited humans or domestic rinail. AlumInum 
phosphide products ,hili not be =In or allac to packlges Intended fO( retalltrs. 

DIRECTIONS FOR USE 
It I,. riol,tlon of Fed.rall.w 10 use thl' product in. m,nlMtr Intoalatln! willi ttl I.bellng. 

This fumigant is a &Iy hazardous matenal and may only be used by indlvidualltralned in ItS 
proper use. Before , read and follow II precaUllons tnd complete dlrectlons tor ust on the PH 
THREE label and In the THREE APPlICATOA'S MAHtJAl. Additional APPUCATOA'S MANUALS 
.nd MSDS's are available through MIDLAND FUMIGANT CO. INC., 1805 Sooth 2nd, Leavenworth, 
KS _ •. (913) 651-3900. 

SPILL AND LEAK PROCEDURES 
A spill, other than incIdent.1 to application or normal bandllng, may produce high IeYeIs of gas. 
ThereIore,lItendlna personnel must wear SC8A or Its equiYalent when the COiiOiil1lllloh Is unknown. 
Other NtDSHIMSHA approved respiratory DrtIfICtIon may be worn II the concentl'Jllon II known. 00 
not use water at .ny lime to clean up • spld of aluminum phosphide. Water In contId wttI'I UllfllCted 
.Iuminum phosphide pellets win greatly accelerate the production 01 phOsphine 015 which could 
result in aloxlc and/or lire hazard. Wear cotton gloves when handling this product. Return III Intact 
containers to cardboard cases or other sult.bIe packaging which his been prQC)tlfy malted according 
to DDT r~uIaUons. Notify consignee and shipper 01 damaged cases. II containers have been 
punctured or damaged so as 10 leak, the container may belempofOlrity r&palre(l WIth aluminum tape 
or the .Iumlnum phosphide may belrans1'erred trom the damaged containers 10 • sound metal 
container which should be sealed and properly labeled as aluminum phOSPhide. Trlns,pon Ille 
damaged container to an area suitable lor pesticide storage tor inspection. further InStructions and 
recommendations may be obtained, II required, from MIDLAND FUMIGANTS CO. INC 

STORAGE AND DISPOSAL 
STORAGE: 
Store In a kicked, dry, well-ventilated ar. bI'f from heat. Post IS' pesticide storage area. 00 
not eontImInatI WIler, food or feed bY. storing pesticide In the same .reas used to lIore these 
commodltles. Do not store in buildings lnhabited by hum.ns or domestic animals. 

DISPOSAL: 
Unreacted or partially reacted aluminum phosphide Is acutely hazardous. Improper disposal of 
excess pesticide, spray mixture or rinSlfels. viOlation 01 Federal law. II these wast!! cannot 
be disposed of by use according 10 libel Instrucllons, conl.ct your Stale Pesticide or 
Environmental Control Agency. or tile Hazardous Wa.te represenlatlve al the nearlSl EPA 
Reglonat Offlce for guidance. For specific instructlons, "e Splll.nd Leak Procedur!!l in PH 
Three Applicator's Manual. 
Some lOcal Ind ltate waste dIsposal regullllonl may wry from the fOllowIng recommendations 
DIsposat procedures should be reviewed wtth appropr1a!l authorfties 10 ensure compliance wllh 
tocal fll9UlltlOns. Contact your Stale PestIcIde or Environmental Control AQency or Hazardous 
Waste Speclallstal the nearest EPA Regionll OffIce for guidance. 
Empty Container DIsposal: Make sure container Is empty of pellets and dUSl.TrlpIe rinse entire 
contall'lef and stoppers wfth water. Then offer for recydlng or recondltioniog, or puncture and 
dispose of In a sannary IIndfil 0( by otl'ltr procedures Jpproved by state and local .UIhortdes. 
II Is alSo permlsslble to remove lids and tllpOS8 empty ftaskS 10 atmospheric conditions until 
residue In fIIsks Is reactecl. Then, puncture and dls~ of ",sItS In a samtary IIndfill or other 
approvtd sit., or by other procedures .pprov.d by Stile and local .uthOrltles. II properly 
exposed, the residual dust remaining a .. I fumlgallon wItI'I alumnum phosphide will be oravIsh­
white and contain Oflly • smaJf amount of unrtlCled material. Howtvlf, residual dust from 
Incompletely exposed aluminum phosphide will require Special care. Aeler to PH Three 
Applicator's Manual for SJ)8lCIfIc Instructions. 

SF~ M'l'LlCfllOirs MANUAl FOR AOOIlION"'! INIORMATION 

WARRANTY 
Seller don not mekt Wlrrantl .. exprened or Implied on the uuoe of this product other thin 
those dtrected on Itll IIbtl. Customer assumes .n rtsb In handling Ind UN of thl' materlll 
contrary to label recommendations. 

to-14-98 
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RESTRICTED ~gE PESTJCJDE.. _-:3. O_~_J-a. - 0 
DUE TO ACUTE INHALA N TOXICITY OF HIGHLY 

TOXIC HYDROGEN PHOSPHIDE (PHOSPHINE, PHJ GAS 
For retail sale and use only by certified applicators fOf those uses covered by the applicator certification or 
persons trained In accordance with the Applicator's Manual working under the direct SUperviSIOn and In the 
phYSICal presence of the certified applicator. Physical presence means on site or on the premises. Read and 
follow the label and the Applicator's Manual which contains complete instructions for the safe use 01 this pesticide. 

APPLICATOR'S MANUAL 
FOR 

PH THREE 
PELLETS AND TABLETS OF ALUMINUM PHOSPHIDE 

For use agai1st insects which infest stored Commoc:flties and Control of Burrowing Pes!s 
PH THREE TABLET ACTIVE INGREDIENT: PH THREE PELLET 
EPA REG NO Aluminum Phosphide ... 55% EPA REG NO 
30574-7 INERT INGREDIENTS: ..... 45% 30574-8 

Total ........... too% 

DANGER @ PEUGRO 
POISON POISON 

KEEP OUT OF REACH OF CHILDREN 
PELIGRO AL USUARIO: Si usted no lee ingles. no use este producto hasla quela etiquela se Ia haya side explicado 
ampliamente. 

(TO THE USER: II you cannot read English. do not use th~ product until the label and manual has been lully 
explained 10 you.) 

STATEMENT OF PRACTICAL TREATMENT 

Symptoms of overexposure are headache, diuiness, nausea, difficun breathing, vomiting, and dianhea. In all cases 
of overexposure, ge{ medical attention immediately. Take victim to a doctor or emergency treatment facility. 

H the gas or dust from aluminum ~ide is inhaled: Get exposed person to fresh air. Keep wann and make 
sure pe!SOIl can breathe freefy. II br8a!f1irig has stopped, t;Ie artificial respiralKltl by mouth-io-mouth or other means 
01 resusatation. Do not t;Ie inything by !Iiouth to an unconscious person. 

H aluminum phosphide pellets or tablets are swallowed: Drink Of administer one or Iwo glasses of water 
and irdJce vomiti~ by ~ the back of the throat with finger, or if available, syrup 01 ipecac. Do not give 
anything by mouth if Victim is unconscious or not alert 

tf ~ or granules of aluminum ~phlde gel on skin or clothing: Brush or shake malerial off clothes and 
shoes in a wei ventilated area. AII6w clOthes to aerate in a ventilated area prior to laundering. Do not leave 
tontaminated ~ Fi ~ and'or confined areas such as automobiles, vans, motel rooms, etc. Wash con­
taminated sm IhofOUghIy with soap and waW. 

" dust from ~Iets or tablets gets in eyes: Flush with plenty of water. Get medical attention immediately. 

THIS PRODUCT IS ACCOMPANIED BY AN APPROVED LABEL AND APPLICATOR'S MANUAl. READ AND 
UNDERSTAND THE ENTIRE LABELING. ALL PARTS OF THE LABELING ARE EQUALLY IMPORTANT FOR 
SAFE AND EFFECTIVE USE OF THIS PRODUCT. CALL MIDLAND FUMIGANT OR EPA IF YOU HAVE ANY 
QUESTIONS OR DO NOT UNDERSTAND ANY PART OF THIS LABELING REFER TO THE APPLICATOR'S 
MANUAL FOR DETAILED PRECAUTIONS, RECOMMENDATIONS AND DIRECTIONS FOR USE. 

WARRANTY 
Seller warrants that the product confonns to its chemical description and when used according to label directions 
under nonnal conditiOns of use, it is reasonably rrt for the purposes slated on the label. SeITer makes no other 
warranty. eiltler expressed or implied, and buyer assumes all risk should the product be used contrary to label 
Instrucllons. 

CLASSIFIED BY UNDERWRITERS LABORATORIES, INC. AS TO FIRE HAZARD ONLY WHEN USED SPECIFI· 
CAllY AS DIRECTED IN THE MANUFACTURER'S INSTRUCTIONS. PH THREE TABLETS or PELLETS 
ARE NONCOMBUSTIBLE, BUT EXPOSURE TO MOIST AIR OR WATER RELEASES FLAMMABLE AND 
TOXIC PHOSPHINE (HYDROGEN PHOSPHIDE) GAS. SPONTANEOUS IGNITION MAY RESULT IF CON­
TACTED BY WATER, ACIDS, OR CHEMICALS. 



TABLE OF CONTENTS 

,. INTRODUCTION 

2. PRECAUTIONARY STATEMENTS 
.), Hazards to Humans and Domestic Anlr1als 
B Statement of PractlCa'l Treatmert 
C. Nc!e to Phys Claf 
::: ?ljysical ar,d C;-,e":""l:.il ;"'a.:a.r,j5 

3. DIRECTIONS FOR USE 
A. General 
9 Efficacy 
C Ex:;osure Cercltlcns 
o Commodities Which May Be Fumigated with PH THREE 
E Recommended Dosages 
f Application Procedures 

~. PROTECTIVE CLOTHING 

5. RESPIRATORY PROTECTION 
A When resplratorj Protection MLS\ Be 'Norn 
g, Permissible Gas Ccncentration Rarges for Respiratory Protection Devices 
C ReqUIrements for Availability of ResClratory Protection 

6. PLACARDING OF FUMIGATED AREAS 

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

8. APPLICATORS AND WORKER EXPOSURE 
A Hydrogen Phosphide Exposure Limits 
a. Application 01 Fumigant 
C. Leakage from Fumigated Sites 
D. Aeration and Reentry 
!:.. Handling Unaerated Ccmmodities 
F Industnal Hygiene Monrtorrng 

9. STORAGE INSTRUCTIONS 

'0. DISPOSAL INSTRUCTIONS 
A.. General 
8, DIrections for Disposal .01 Aes'ldual Dust from PH THREE 
C. Directions for DeactivatiOn of ReSidual Dust from PH THREE 

". SPILL AND LEAK PROCEDURES 
A. General Precaul!Ons and DlrecliOrs 
9. Directions for Deactlvatzon by the We! Method 

PH THREE and other Aluminum Phosphide fumigants are acted upon by atmospheric moisture to produce 
Hydrogen Phosphide (phosphine. PH.! gas. PH THREE lablels or pellels coolain aluminum phosphide (AlP) as 
their active ingredient and will liberate hydrogen phosphide via the following chemical reaction: 

AlP + 3Hp --;> Al(OH), + PH3 

ffydrogen p/losph:' is highly toxic to insects, burrowing pests, humans, and other forms of animal fde. In 
addition to its toxic p . s,!he gas will corrode certain metals and may ignite spontaneously in air at concentrations 
above its lower ftam limit of 1.8% (vlv). These hazards will be describeO in greater delalllater 0f1 in this AppflCatOr'S 
Manual for PH THREE pellelS or IablelS. 

PH THREE also contains ammonium carbamate which liberates ammonia and carbon dioxide as follows: 

NH2 COONH;--> 2NHl + CO2 

These gases are essentially nonflammable and act as inertlng agents to reduce fire hazards. The ammonia gas aiso 
serves as a warning agent. 
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PH THREE IS prepared in two forms: tablets and pellets. The rounded tablets weigh approximately 3 grams and 
release 1 gram 01 hydrogen phosphide gas. They are about 16mm in diameter and are bulk packaged in 
resealable alulTllf\Um flasks containing 100 or 500 tablets each. The pellets weigh approximately 0.6 grams and 
release 0.2 gram of hydrogen phosphide gas. They are about 16 mm in diameter and are packaged Ifl resealable 
flasks containing about 1660 pellets. 

Upon exposure to air, PH THREE pellets or tablets begin to react with atmospheric moisture to produce small 
quantities of hydrogen phosphide gas. This reacllOn starts slowly, gradually accelerates and then tapers off again 
as the ah.Ji'f,lnum phosphide is spent. PH THREE pellets react somewhat faster than do the tablets. The rates 01 
decompOSition 01 the tablets and pellets will vary depending upon moisture and temperature conditions. For 
example, when moisture and temperature 01 the fumigated commodity are high, decompoSilfon 01 PH THREE 
may be complete in less than 3 days. However, al lower ambient temperatures and relative humidity levels, 
decomposition 01 PH THREE may require 5 days or more. After decompositiorl, PH THREE leaves a gray-white 
powder composed almost entirely 01 aluminum hydroxide and other approved inert ingredients. This will cause 
no problems if !he fumigant has been added directly to commodities such as grain or bulk animal feed. However, 
the spent powdef must usually be retneved for disposal after space fumigations. If properly exposed, the spent 
PH THREE win normally contain only a small amount of unreacted aluminum phosphide and may be disposed 
of without hazard. While not considered a hazardous waste, partially spent residual powder from incompletely 
exposed PH THREE will require special care. Precautions and instructions for further deactivation and disposal 
will be given later in this MarnJal. 

PH. THREE pellets and tablets are supplied in gas-tight containers and their she~ Irte is unlimited as long as the 
packaging remails "tact. Once opened IOf fumigation. the flasks 01 lablels and pellets may be lighlly resealed and 
stored for future use. Storage and handling instructions will be gIVen in detail later in thiS Applicator's Manual. 

A Summary of Safety Recommendations is OutJined Below: 

SAFETY RECOMMENDATION SUMMARY 

1. Carefully read the labeling and follow instructions. 
2. Nevet" fumigate alone from inside the storage structure. 
3. Person Sijpervisflg must be a certified fumigator and personnel assisting must be trained in the 

use of AlP. Never allow uninstructed personnel to handle PH THREE. 
4. Approved respiralOfy protection must be avaiable for the fumigation of structures from within. 
5. Wear dry gloves of cotton or other material if contact with PH THREE tablets or penets is likely. 

Aerale used gloves and other contaminated clothing in a well-ventilated area prior to laundemg. Wash 
hands thOfough~ after using PH THREE. 

6. Open UniganI containers in open air ooly. Never open in a flammable atmosphere. 
7. Do not aIow PH THREE 10 contact liquid. 
8. Do not aflow PH THREE 10 pie up. 
9. Dispose of empty containers and spent residual dust in a manner consistent with !he label insIructions. 
10. Post warning placards on lumigaled areas. 
11. Prior n fumigation. notify appropriate company employees. Provide to local offICials (fire department, 

rescue squad, police, etc.) on an annual basis relevant safety information for use in the event of an 
emergency. 

12. Hydrogen phospIIde fumiganls are nol10 be used IOf vacuum fumigations. 
13. Exposure 10 hydIogen phosphide musl nol exceed the eighl hoor TWA of 0.3 ppm during applicalion. or 

a ceifiIg concen1ra1ion 01 0.3 ppm after applicalion ~ compleled. 
14. Fumigaled areas mUS1 be aeraled 10 0.3 ppm hydrogen phosphide or less prior 10 reentry by unpro­

lected_. 
15. Finished foods and feeds that have been fumigated with PH THREE must be aerated for 48 hours 

prior 10 offering 10 the end use consumer. 
16. Transfer of a trealed commodity to another site without complete aeration is permissible, provided that 

the new storage site is placarded if its concentration is above 0.3 ppm. 
17. Keep containers of PH THREE tightly closed except while removing product for application. 
18. Protect materials containing metals such as copper, siiver, gold and their alloys and salts from corrosive 

exposure to hydrogen phosphide 
19. Tablets, pellets and bags must nol come in contact with any processed food except that !hey may 

be added directly to processed brewers rice, malt and com grits used in the manufacture of beer. 
20. Do not use aluminum phosphide containers for any purpose other than recycling or reconditioning. 
21. OSHA recommends pre-exposure screening of employees to detect impaired pulmonary function. 

OSHA recommends that any employees developing this condition be referred for medical exami­
natioo. 
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SECTION 2 

A. Hazards to Humans and Domestic Animals 
C:'~GER: Aluminum phosphide from PH THREE tablels or pellets may be fatal d swallowed. Do not get in eyes, on ski"I 
or on clothing. Do not eat, drink or smoke while handling aluminum phosphide fumigants. If sealed container is opened, 
or if the malerial comes in contact with moisture. water or aCids. these products will release hydrogen phostlhide 
(phosphine. PHJ which is an extremely tOXIC gas. II a garlic odor is detected, refer to the Industnal Hygiene MOruDnng 
So?ClIOn on page 14 of the Applicator'S Manual forappropnale monlloring prOCedures. Pure hydrogen j:ilosphide gas IS 
odor1ess: the garlic odor is due to a contaminant. SInce the odor of hydrogen phosphide may not be detected under some 
Circumstances, the absence of a garlic odor does not mean that dangerous levelS of hydrogen phosphide gas afe 
absent. Observe proper reenlry procedures specdied elsewhere In the labeling 10 prevenl overexposure. 

S. Statement of Practical Treatment 
Symptoms of overexposure are headache, diuiness. nausea. difficult breathing. vomiting, and diarrhea. In all cases cI over­
exposure, get medical attention immediately. Take victim to a doctor or emergency treatment facility. 

If the gas or dust from aluminum phosphide is inhaled: Gel exposed person to fresh air. Keep warm and make sure 
person can breathe freely. If breathing has stopped. give artifICial respiration by mouth-to-mouth or other means of resuscita­
tion. Do nol give anything by mouth to an unconsciOus person. 

If aluminum phosphide pellets or tablets are swallowed: Dnnk or administer one or two glasses of water and 
Induce vomiting by touching back of throat With finger, or d available. syrup of ipecac. Do not give anything by mouth 
if Victim is unconscious or not alert. 

" powder or granules of aluminum phosphide get on skin or clothing: Brush or shake material off clothes and SOOes " 
a well ventilated area. Allow clothes to aerate In a ventilated area prior to laundering. Do not leave contaminated cIottmg in 
OCCUp"led and/or confined areas such as automobiles, vans, motel rooms. etc. Wash contaminated skin thoroughly with soap 
and water. 

If dust from pellets or tablets gets in eyes: Flush with plenty of water. Get medical attention. 

C. NOle 10 Physician (we recommend Ihallhis section be given 10 !he attending physlclan) 
Aluminum phosphide tablets or pellets react with mOisture from the air, acids and many other liquids to release 

hydrogen phosphide (phosphine PH,) gas. Mild exposure by "Inhalation causes malaise Ondefinite feeling of sickness). 
(lo.9mg In the ears, fatigue, nausea and pressure in the chest which (s relieved by removal to fresh air. Moderate 
poIsoning may occur within a few hours to several days resulting in pulmonary edema (fluid in lungs) and may lead to 
dizziness, cyanosis (blue or purple skin color). unconsciousness, and death. 

In sufficient quantity, phosphine affects the liver. kidneys, lungs, nervous system and circulatory system. Inhalation can 
cause tung edema ("uid in lungs) and hyperemia (excess of blood in body parts), small perivascufar brain hemorrhages and 
brain edema (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) liver elevated serum GOT, LDH and ai*1e 
pI1ospOaIase. reOuted~, hemonhall". and jaundICe (yellow skin color) and (3) kidney hematuria (blood in urine)'"'" 
anuna (abnormal or lack 01 urination). PatholOgy ~ characleristic 01 hypoxia (oxygen defICiency" body tissue). F,"","", 
exposure to concentration above permissible levels over a period of days or weeks may cause poisoning. Treatmerc is 
symptomatic. 

The following measures are suggested lor use by the physician in accordance with his own judgment: In its milder bm. 
symptoms of poisoning may take some lime (up to 24 hours) to make their appearance, and the following is suggested: 

1. Give complete rest for 1-2 daYS, dunng wtllch the patient must be kepi quiet and warm. 
2. Should patient suffer from vomiting or increased blood sugar, appropriate solutions should be administered. Tn!&t­

men! with oxygen-breathing equipment is recommended as IS the adminIstration of cardiac and circulatory stimulants. 

In cases of severe poisoning (Intensive Care Unit recommended): 
1. Where pulmonary edema is observed. sterOid therapy should be considered and close medical supeNision is recxrn­

mended. BlOOd transfusions may be necessary. 
2. In case 01 manifest pulmonary edema. venesection should be perlormed under vein pressure cootrol. Heart 'Ifco­

sides (I.V.) (in case of hemoconcentration, venesection may result in shock). On progreSSive edema of the lungs: immedale 
intubation with a coos!anl removal of edema fluid and oxygen over-pressure respiration, as well as any measures required lor 
shock treatment. In case of kidney failure, extracorporeal hemodialysis is necessary. There is no specific antidote known fof 
the poisoning. 

3. Mention should be made here 01 suiCidal attempts by taking solid phosphine by mouth. After swallowing: emptyDJ of 
the stomach by vomiting, nushing of the stomach With diluted potassium permanganate solution of magnesium peroxide I.rltiI 
flUShing ceases to smell of carbide. Thereafter. apply carbomedicinatis. 

D. Physical and Chemical HazardS 
Aluminum phosphide in tablets or pellets will release hydrogen phosphide If exposed 10 moisture from the air or , it 

comes in contact with waler, acids and many other liquidS. Pilill9 of tablets or pellets from their fragmentation may c::ause 
a temperature Increase and confine the release of gas so that Ignition could occur. 
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It is preferable 10 open containers of aluminum phosphide products in open air, as under certain conditions. 
they may flash upon opening, You may also wish to open containers near a fan or other appropriate ventilation 
which will rapidly exhaust contaminated air. When opening. point the container away from the face and body and 
slowly loosen Ihe cap. Although the chances lor a flash are remote, never open Ihe containers in a flammable 
atmosphere. These precautions will also reduce the fumigator's exposure to hydrogen phosphide. 

Pure phosphine (hydrogen phosphide) gas IS practically insoluble in waler, fats and oris. and is stable al nonnal 
fumigation temperatures. However, it may read with certain metals and cause corrosion. espec\aJly at higher Ien"4>era­
tures and relative humicities. Metals such as copper. brass and other copper alloys, and preCIOUS metals such as gold 
and Silver are susceptible to corrOSion by phosphine. Thus, small electric motors, smoke detectors, brass sprink)er 
,'eads, banenes and battery chargers. fori<. litis, temperature monitoring systems, switching gears, communicatiOn de­
V1ces, computers, calculators and other electncal eqUipment should be protected or removed before fumigation. ~ 
gen phosphide will also react with certain metallic salts and therefore, sensitive Items such as photographic fitm. some 
Inorganic pigments, ele. should not be exposed. 

• SECOOll3 
IRE n NS F R SE 

A. General 
't ~s .:I violation of Federal Law 10 use this product in a manner inconsistent with ils iabeling. 

1 . PH THREE tabiets Of pellets are Restricled Use Pesticides due to the acute inhalation toxicity of hydrogen 
phosphide (phosphine PH.) gas. These products are for retail sale to and use only by certified applicators fOI uSes 
covered by the applicator's certification or persons trained In accordance with the Applicator's Manual working 
under the direct supervisiOn and in the phYSical presence of the certified applicator. Physical presence means on 
site or on the premises. Read and follow the label and the PH THREE Applicator's Manual which contains complete 
instructions for the safe use of this pesticide. 

2, PH THREE is a highly hazardous material and should be used onlv by indiviOOals trained in its proper 
use. Before using, read and follow the Jabel precautions and directions. Additional copies of this ManuaJ are 
available from: Midland Fumigant Co., Inc .. 1805 S 2nd Street, Leavenworth, KS, 66048 (800) 332·3930. 

Persons wooong willi PH THREE should be knowledgeable of lhe hazards oIlIl~ _ and lrained iIlll1e 
use of required respn,!ory equipment and detector device, emergency procedures and use of the fumiganl 

3. A licensed fIIIIgator musl be presenl and alleasllwo persons trained in lIle use 01 AlP should be presenl 
during fumigation of strudure if entry into the structure is required for application 01 the fumigant. Two trained persons 
must also be present cbi'Ia reentry Into fumigated or partially aerated structures. Only one trailed person is required to 
be present when PH THFiEE is applied from outside the area to be treated. 

4. Shipholds, IlaJges. <Xlnfainers 00 ships, railroad cars and containers shipped piggybacI< by railway may be 
fumigated in transit. HoWever, trucks, vans, trailers and Similar transport vehicles cannot be moved over public roads 
and highways until they are aerated and the warning placards removed. 

5. 00 nollumlgale _ilies willl PH THREE when commodity lemperalure ~ below 40 degrees F. (5 
degrees C.). 

6. The site Ie be UnIgaIed must firsl be inspected 10 determine W ~ can be SU1IicienIIy gas f91I. Then a plan 
should be developed 10 pn>Vide lor .. fe and efficienl application of II1e lumlganlle include _ procedures, etc., 
where required, and decide how monitoring should be conducted 10 prevent excessive exposures. 

7. Wear dry gloves of cotton or other material while handling PH THREE tablets ()( pellets. Wash hands 
thoroughly after use. 

8. Hydrogen phosphide gas may flash al concenlrations above its llammable flmiI. Therefore, always open 
PH THREE containers In open air and never in a flammable atmosphere. This precaution will not only prevent 
harm in lIle unlikefy -.I 01 a flash, but wil reduce Ihe appllCalors eJq)OSU1e 10 hydrogen phosphide gas. 

9. Piling of tablets, pellets or bags Of addition 01 liquid 10 PH THREE may speed up It1e reaction, cause a 
temperature increase and confine the gas so that ignition could occur. 

10. As much as is possible, protect unused PH THREE from excessive exposure to atmospheric moisture 
dunng application and ~ reseal the aluminum flask prior to returning tablets or pellets to storage. 

11. Hydrogen phosphide gas may react with certain metals and their salts to produce corrosion. COpper, 
copper alloys IJ'ld precious metals such as silver and gold are susceptible to corrosion and items containing these 
elements should be removed or protected prior to fumigation with PH THREE 

12. Do not allow PH THREE or its residual dust to come in contact with processed foods or commoarty 
packages intended for retailers except that PH THREE tablets or pellets may be added directly to processed 
brewers rice, malt and com grits used in the manufacture of beer. 

13. Respiratory protection approved for the concentration to which the fumigator will be exposed must be available 
If PH THREE is to be applied from within the structure to be fumigated. Respiratory protection need not be available 
lor uses such as outdoor application, addition of tablets or pellets to automatic dispensing devices, etc., if 
exposures above the TtV's win not be encountered. 

A NIOSHIMSHA approved,lull-face gas mask-hydrogen phosphide canister combination may be used allevels up 
to 15 ppm. Above this level or in situations where the hydrogen phosphide concentration is unknown, a NIOSHn.tSHA 
approved, self-contained breathing apparatus (SCBA) or its equivalent must be used. 

14. Notify appropriate company employees prior to fumigation. Provide to local otficials (fire department, rescue 
squad, police, etc.) on an annual basiS relevant safety Information fOf use in ttle event of emergency. 
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B. Efficacy 
PH THREE has been found effective against the following insects and their preadult stages - thai is eggs. larvae, 

and pupae: 

almond moth European grain molh Mediterranean nour moth 
angoumolS grain moth Hal grain beetle pmk bollworm 
bean wfIeVIl trwl flies raisin moIh 
bees granary wee\'tl red /lour beeUe 
cadeIe greater wax moth ""'-cereal lea! beetle hairy fungus beetle rusty grain weevil 
cigarette beetle Hessianf!y saw-toothed grain beetle 
confused lIour beetle Indian meal moth spider beelles 
dermeslld beeUes !(hapra beetle tobacco moth 
dned frurt beeUe lesser gram borer yellow meal worm 
dried frurt moth maize weevil 

AAhough it is possible to ad1ieve total control 01 the listed insect pests. this is frequently not realized in actual practice. 
FactofS contributing to less than 100'0/0 control are leaks, poor gas distribution, unfavorable exposure conditions. etc. In adQ. 
lion, some insects are less susceptible to hydrogen phosphide than 0Ulecs.1f maximum cortroI is to be attained. extreme care 
ITI.ISt be taken in seafing. the hi!jler dosages must be used, exposlR periods must be lengthened, proper application proce­
IiJres followed, and temperature and humidity must be favorable. 

C. Exposure Conditions 
The forrowing cond~ions may be used as a guide in determining the minimum length of the exposure period at the indicated 

tefTllE!ratures: 

M'1"'W1Uf"'1 Exposure Perocs for PH THREE 

Temperature Pellets Tablets 

:elow 40'F (5 'C) Do not fum.gate 00 not fumigate 
.J.O'·53<F lS·12°C) 8 days (192 hours) 10 days (240 hours) 
54'_59"F (12-1S'C) 4 days (96 hours) 5 days (120 hours) 
5O"_68°F( 16-2(YC) 3 days (72 hours) 4 days (96 hours) 
aoove 68 c F (20'C) 2 days (.18 ~!;rs) 3 days (72 hours) 

The length 01 the fumigation must be greal enough so as 10 p!OYide for adequale con~ol of the insect pests wIliCh 
infest the COIMI<l<foty being lrealed. AddiIiorIaIIy, Ihe fumigalion period should be long enough 10 allow to< more or .... 
complete reaction of PH THREE with moisture so that little or no unreacted aluminum ~osphid'e remains. This will 
mmize exposures during further storage and/or processing of the treated bulk commoaoty as well as reduce hazards 
in the disposal of partially spenl aluminum phosphkJe products remanng after space fumigations. The propel' length 01 
the hlnigalion period will vary with exposure conditions, since, In gene.al, inseeIs are more ditficuII 10 control allower 
temperatures and the rate ot hydrogen phosphide gas production by PH THREE is less at lower temperatures and 
humidities . 

• should be noted lhallherels iIIIe 10 be gained by extending the exposure period if the strudUre 10 be fumigated has not 
been carefully sealed or ~ the _ of gas is poor and insects ... nol subiec1ed 10 Iethaf concentrations of hydrogen 
phosphide. Careful seall,,\! ~ required 10 ensure thai adequale gas ""'"" are relained and proper appncation procedures must 
be _10 provide satisfactory d"~lribuIion of hydrogen phosp/1ide gas. Some slructures can on~~led wilen COO\­
pIeteIy tarped, wIlile others cannot be properly sealed by any means and should nol be fumigaled. re limes must be 
~ 10 allow to< penetration of gas Ihroughoutthe commodity ot1en fumiganl ~ nol unWoonly added 10 the mass, to< 
e~, by surtace application Of shallow probing. This is particularly ~I in the fumigalion of bu~ commodity conlained 
in Jarge storages. 

l1emember, exposure periods in the table are minimum periods and may not be adequate 10 control all stored products 
pests under all condrtions nor wiIIlhey always pro~de for lolal reaction of PH THREE, particularly ~ lemperatures and 
corrvnodity moisture levers or humidity are low during the fumigation. 

0, Commodities Which May be Fumlgaled wilh PH THREE 
PH THREE may be used for !he fumigation of fISted raw agricuttural commodities, animal feed and feed ingredients, 

processed foods, tobacco and certain other non-food items. 

I. Raw Agricultural Commodities, Animal Feed and Feed ingredients 
PH THREE tablets or penets may be added direclly to animal feed, feed ingredients and raw agricultural 

oomrnodities stored in bulk. For these commodities not stored in bulk. PH THREE may be placed in moisture permeable 
envelopes or on trays and fumigated as with processed fOOds. 
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Raw Agricultural Commodities and Anima! Feed and Feed Ingredients Which May be Fumigated with 
PH THREE. 

Almonds Filberts Rye 
Animal Feed Flower Seeds Safflower Seeds 
Barley Grass Seeds Seed & Pod Vegelables 
Brazij Nuts Legumes Sesame Seeds 
Cashews Millet Sorghum 
Cocoa Beans Dais Soybeans 
Coffee Beans Peanuts suntl0:1 Seeds 
Com Pecans:t TriI1cal 
Cottonseed PlSlachlO Nutsi Vegelable Seeds 
Dales PO\JCOI11 Walnuts 

Rice Wheal 
2. Processed Foods 
The listed processed foods may be fumigated with PH THREE.Under no condition shall any processed food 

or bagged commodity come in contact with PH THREE lablels or pellets or residual dust except that PH THREE 
may be added directly 10 processed brewer's rice, malt and com grits for use in the manufacture of beer. 

Processed Foods Which May be Fumigated with PH THREE 
• Processed candy and sugar 

Cereal floors and bakery mixes 
Cerealloods (induding cookieS, crackers, macaroni, noodles. pasta, pretzels, snack foods and spaghetti) 
Processed cereals (lncIudi~~ fractions and packaged cereals) 
Cheese and cheese byll 
Chocolale & ct1OCOIate products (asserted chocolale, choedale liqU()(, cocoa, cocoa powder, dark 
chocolate coating and milk chocolate) 
Processed coffee 
Comgrils 
Cured, dried and procetsed meal products and dried fish 
Dates and figs 
Dried eggs and egg yolk solids 
Dried mIlk, dried powdered milk, non-.dairy creamers, and nonfat dried milk 
Dried or dehydrated fruits (apples, dates, figs, peaches, pears, prunes, raisins and sultanas) 
Processed herlls, spices, seasonings and condiments 
Man 
Processed nuts (aknord, apricot keme~, Brazil nuts, cashews, filberts, peanuts, pecans, pistachIO _, 
and walnuts 
Processed oats (indlJding oatmeal) 
Rice (brewers rice, grits, enriched and pofished wild rice) 
Processed tea 
Dried and dehydrated vege1abIes (beans, carrots, lenli~, peas, polalo products and spinach) 
Yeasl (incfuding primary yeast) 

3, Nonfood commodItIeo, lndudIng T abeC1:0 
The listed nonfood items may be fumigated with PH THREE. Tobacco and certain other of the nonfood 

commodi1ies should not be contacted by tablets, pellets, or residual dust. 

4, Nonfood commodities which may be fumlgaled with PH THREE 
Processed Of unprocetsed canon, wool and other natural fibers of cloth, clothing 
Straw and hay 
Feathers 
Human hair, rubberized hair, vu6ca.nized hair, mohair 
Leather products. animal hides and furs 
Tobacco 
Wood. cut trees. wood chips and wood and bamboo products 
Paper and paper products 
Dried plants and flowers 
Seeds, (grass seed. ornamental herbaceous plant seed and vegetable seed) 

E. Recommended DoMglS 
Hydrogen phosphide is a mobile gas that will penetrate to all parts of the storage structure. Therefore. dosage must 

be based upoo the total volume of the space being treated and not on the amount of commodity ~ contains. The same 
amOllnt of PH THREE is required to treat a 30,000 bushel silo whether ~ is empty or full of grain unless, of oourse, 
the surface of the commocfrty is sealed off by a larpaulin. The following dosage ranges are recommended for bulk 
and space fumigations: 
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'Oosage rates for dates. nuts and dried Iruits are 100-200 pellets or 20-40 tablets 
per 1000 cU. It. and 125-250 pellets or 25-50 tablets per 1000 bu. 

Product (Jer 1000 cu. He I per 1000 bu.' 

Pellets 100-725 I 120-900 

Tablets 20-145 
I 

25-180 

'Dosage range for dates, nuts & dned fruits IS 100-200 pellets. 2G-40 tablets, 125-250 pellets, 
25-50 tablets. 

These dosages are nollo be exceeded. It is Important to be aware thaI a shortened exposure period cannot be fully 
compensated for with an increased dosage of hydrogen phosphide. 

The wide range of dosages listed above is required 10 handle the variety of fumigation situalions encountered in practice. I 
SomeYftlat higher dosages are usually recommended under cooler, driec c:onc:itions or where exposure periods are relatively 
short. f 

However, the major factor in selection of dosage is the ability of !he structure to hold hydrogen phosphide gas during the I 
fumigation. A good illUstration 01 this point is comparison of Ihe low dosages required to treat modem, weU-sealeO warehouses 
wrth lt1e higher range used for poorty constructed buildings thaI canrd be sealed adequately. In certain other ~Iions, 
proper distribution Of lethal concentrations 01 gas to reach all parts of !he structure becOmes a very important factor Ifl dose 
selectJon. An example where they' may occur IS in the treatment of Pl stored in tall silos. Poor gas distribution frequently 
results when the fumigant cannot be uniformly added to the grain and illflJSI be treated by surface application. 

Although rt is permissible to choose from the full range of dosages listed above, the following dosages are recommended 
for the various types of fumigations: 

Recommended PH THREE Dosages for Vanous Types of Fumigations 

Type of Fumigation Pellets Tablets 
1. Space 

Mills, Warehouses, etc. 100-30011000 cu. H. 20-6011000 cU. H. 
Bagged Commodities 150-300/1000 cu. H. 30-6011000 cu. H. 
Processed Fruits & Nuts 100-200/1000 cu. H. 20-4011000 cu. H. 
Stored Tobacco 100-20011000 cu. H. 20-4011000 cu. H. 

Bulk Stored Commodities 
VertiCal Storages 150-30011000 cu. ft. 30-7011000 cu. ft. 

200-375/1000BU 40-75/1000 au 
Tanks 150-35011000 cu. ft. 30-60/1 000 cu ft. 

200-45011000 au 40-9011000 au 

Flat Storages 250-725/1000 cu fl. 50-145/1000 cu. ft. 
3QO.-9OOI1000BU 6O-18Q11 000 au 

Fann Bins 350-725/1000 cu fl 70-145/1000 cu. ft. 
450-90011000 au 90-18011 000 BU 

Bunkers & Tarped 
Ground Slorages 150-40011000 cu. ft. 30-8011000 cu. ft. 

200-50011000 BU 40-100/1000 au 

Railcars 150-32511000 cu. ft. 30-65,11000 cu. ft. 
2()()-4OO11000 au 40-80/1000 au 

Barges 150-40011000 cu. It 30-80/1000 cu. ft. 
200-50011000 BU 40-10011000 au 

Shipholds 150-33011000 cu. H 30-6611000 cu. ft. 
200-375/1000 au 40-75/1000 au 

Higher dosages are.recommended in structures thai are 01 loose construction and in !tie fumigation of bulk stored COITVnOdities 
In which diffUSIon wIll be slowed and result in poor d',stribution of hydrogen phosphide gas. 

F. Appfication Procedures 
1. General S1a1ement 
Regardless of the type of storage to be treated, !tIere are several important factors common to alt application procedures. 

A number of these points have been covered in other sections of the Appicator's Manual but are listed again in the foIowing for 
completeness. 

a. A plan should be devised for application, aeration and disposal of !he fumigant so as to keep to a minimum any 
exposures to hydrogen phosphide. See fre reqUl:emerrls for irxlustrial I-Iyglep.e Monitor rg under th8 Apolicatcr and Wor...ei 
C1posLL'e 5eclion oFthlsAWlicalcr"s Manual 
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b PH THREE tablets or pellets sholJld be applied so as 10 provide effective gas concentrations throughotllle 
siorage. When tablets or pellels are not applied unrformly to a bulk commodity (surface application in a lall sic 01 
ship'S hold for example). exposure times should be lengthened to allow for penetration of gas, throughout the storage. 

c. The storage structure should be sealed so as to maintain a suitable gas conceniratlon over the time peood 
required for control of insect pests. 

d. Ideally, exposure periods should be 009 enough to provide lor adequate control 01 insect pests and also more Of 
less completely react the fumigant 

e. Piling of large numbers of tablets Of pellets. whether applied to a bulk commodity or for space fumigation may 
prevenl complete breakdown of the product by Ilmlling Its access to mOist air. ThiS can result In decreased efficacy as a 
result of poor gas release and may leave an actNe reSidual for disposal whICh contains conSiderable amounts of unreadl!d 
aluminum phosphide. Piling of product may also resun In Increased hazard of fire il water should come Into contact MIl 
the mass of aluminum phosphide. 

f. Contact with liquid water should be carefully aVOided when applying PH THREE for treatment of butk 
commOdities or space. 

g. Aluminum phosphide lum~ts should flOt be applied to confined spaces where the concentration 01 hydrogen 
phosphide may build up 10 exceed liS lower flammable limit. 

h. OOsel\le the precautiOnary and safety statements mentioned in this manual. 

The following instructions are intended to provide general guidance for typICal fumigations. These instructions are not 
Intended 10 cover every type of Situation nor are they meant 10 be restrictive. Other procedures may be used if they are 
safe, effective and consistent with the properties of aluminum phosphide products. 

2. Fumlgations.f Firm Bins 
leakage is Ihe single most important cause tj lailures in the treatment of farm storages. Since these storages 

are otten small, they usually have a higher leakage area in proportion to their capacity. Most wOOden stOfage strucues 
are so porous thallhey cannot be successfully.fumlgated unless they are completely tarped. Do not fumigate stcxage:s. 
wtllch. Will be entered by humans or animals pnoi' 10 aeration. 00 notlumigale areas wtrich house sensitive equipment 
conlalnong copper or oUiet metals likely 10 be corroded by hydrogen phosphide gas. 

Seal the bin as tightly as possible. It is recommended that the surface of the grain be covered with poly after PH 
THREE has been applied. Tarping the grain surface will greatly reduce the leak rale of the gas as well as red.x:e 
lIle amounl 01 PH THREE required. Only IIle volume below 111. tarp must be dOsed. II nol tarped. IIle enlir. _ 
of the storage must be treated, whether fua Of empty. 

PH THREE tablets or pellets may be scattered over the surface or probed into the grain using a rigid PVC ~ 
about 5 to 7 feef in length and having a diameter of 1·1/4 inches. Use about 20-50 tablets or 100-250 pelWs. 
Immedialely cover !he surface oIlIle grail wiIIl a plaslic tarpaulin. Place no more lhan 25 percent oIlIle total dale 
at the bottom if the bin is equipped with aeration lans. Caution: Make sure that the aeration duct is dry before ati1g 
PH THREE. Addition of PH THREE 10 water in an aeration duct may resun in a fire. Seallhe aeration fan with -4 rni 
plastic sheeting. 

Post fumigafion waming signs on entrances fo the bin and near the ladder. 
Following aeration of !he bin, the surface of the grain may be sprayed with an approved protectant to discourage 

reinfestation. 

3. Fumigation 01 Flit Storages 
a. EstatHish a plan for application of fumiganllo the structure. Treatment of these types of storages may require 

considerable effort. Therefore, suffICient manpower should be available to complete the work rapidly enough k> 
prevenl excessive exposure to hydrogen phosphide gas. Vent "asks outSide the storage, conduct fumigations 
during the cooler periods and emplOY other work practices to minimize exposures. If is often advisable to wear 
respiratory protection during application 01 fumigant to flat storages. Refer to the sections on ApplicatOf and WoRer 
Exposure and Respiratory Protection. 

b. Seal any vents, cracks and other sources at leaks. 
c. Apply fablets or pellets by surface application, shalJow probing, deep probing or uniform addition as the bin 

~ filled. 
Storage requiring more than 24 hours to fiB should not be treated by addition of fumigant to the commod"rty stream as 

large quantities of hydrogen phosphide may escape before the bin is completely sealed. 
Probes should be inserted verttcally al intel\laJs along the length and width oIlhe flat storage. Peftets or tablets 

may be dropped into the probe at intel\lals as it is withdrawn. 
Surface application may be used if the bin can be suffICiently gas light to contain the fumigant gas long enough for iI 

10 penetrate the commodity. In this instance, it is advisable to place about 25 percent of the dosages jn the flO()( kM!f 
aeration ducts. Check the ducts prior 10 addition of PH THREE 10 make sure that they contain no liquid waler. 

d. Tarping the surface of the commodity is often advisable, particularty if the overhead of the storage cannot be wei 
sealed. 

e. Lock all entrances 10 the storage and post fumigation warning placards. 

4. Fumigation of Verticaf Storages (concrete upright bins and other silos in which grain can be rapidly 
transferred). 

a. Close all openings and seal all cracks to make the structure as airtighl as possible. Prior to the fumigation, seat 
the vents near the bin top which connects to adjacent bins. 

b. Pellets or tablets may be apprred continuously by hand or by an automatic dispenser on the headhoose/ga/iely 
belt or into the fift opening as the commodity is loaded into the bin. An automatic dispenser may also be used 10 add 
PH THREE into the commodity steam in the leg of the elevator. 
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c Seal the bin deCk openings after the fumigation has been completed 
d Bins requiring more than 24 hours to fill should not be fumigated by conbnued additIOn into the commodity stream. 

These bins must be .tum.gated by probing surface application, or other appropriate means. ExpJsure penods should be length­
ened to allow for dlfluSIOfl of gas 10 all parts of the bins In which PH THREE has not been applied uniformly throughout 
the commodity mass 

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

5. Fumigation of Mills, Food Processing Plants and Warehouses 
a. Using the infonnatioo presented above in this manual. calculate the le~ 01 the fumigatIOn and dosage of tablets 

or pellets to be applied based upon volume of the bUilding. air andlor commOOrty temperature and the general tightness 
of the structure. 

b. Carefully seal and placard the space to be fumigated. 
c. Place trays or sneets of Kraft paper or foil, up to 12 sq. ft (1.1 sq. M) in area, on the floor throughout the structure to 

hold PH THREE pellets or tablets. Use total floor space 
d. Spread PH THREE on the sheets at a density no greater than 30 tablets per sq. ft. This corresponds to slightly 

more than one-han flask oIlabiets or one-half flask of pellets per 3' x 4' sheet. Check to see that PH THREE has nol piled 
up and that it is spread evenly 10 minimize contact between the individual pellets or tablets. 

e. Doors leading to the fumigated space should be closed, sealed, locked, and placatded with warning signs. 
I. The fumigation period usually lasts from 2 10 5 days, depending upon the tE!flllerature. Upon completion of the 

exposure period. windows. doors. vents. etc. shoutd be opened and the fumigated struct\Jfe allowed to aerate lor at least two 
hours before entering. 'MIen required. gas concentration readings may be taken using low level detector tubes or similar 
deVices to ensure safely of personnel who reenter the treated area. ReIer to the section on Applicator and Worker Exposure. 

g. Collect the resGJal dust and dispose of it, With or Without further deactlVallon. fOllowing the recommendations 
given under Disposal Insrructions. 

h. Remove fumfgation warning placards from the aerated structure. 

6. Fumigation of Railcars, Containers, Trucks, Vans and other Transport Vehicfes 
Railcars, containers. trucks, vans and other transport vehicles loaded with bulk commodities to which PH THREE 

tablets or pellets may be added directly are treated in essentially the same way as any other flat storage facility. PH 
THREE may be added as the vehicle is being filled, the dose may be scattered over !he surface after loading has been 
completed or the tablets or pellets may be probed below the surface. Carefully seal any vents, cracks, or other leaks, 
particularty if the fumigation is to be carried out in transit. Remember, railcars and cootainers shipped piggyback. by rail 
may be fumigated in transit, but ~ is nollegal to move trucks, trailers, vans. etc. over public roads or highways until they 
are aerated. See Section 6 of this AppI~ato(s Manual for the recommendations on placarding. Notify the consignee ~ 
the commodity is to be shipped under fumigation with PH THREE. If the consignee is oofamiliar with proper handling of 
treated railcars. it is recommended thai they be provided with the necessary information. 

7. Tarpaulin and Bunker Fumigations 
Use of plastic sheeting or tarpaulins to cover commodities is one of the easiest !T"IeiJlS for providing relatively gas-tight 

enclosures which are very wei suited for fumigation. Poly tarps are penetrated only very slowly by hydrogen phosphide gas, 
and tighl coverings are reaciIy formed from the sheets. The volume of these endosures may vary widely Irom a few cubic feet. 
for example. a fumigation tarpaulin placed over a small stack of bagged comrnodty. to a plastic bunker storage capable of 
holding 600,000 bushefs of grain Q( more. 

An enclosure suitable to< fumigation may be formed by covering bulk or pacl<aged commodity w~h po~ sheeting. The 
sheets may be tarped together to provide a sufficient width of malerialto ensure that adequate sealing is obtained. n the 
noonng upon which the convnocIity rests is of wood or other porous materiai. ~ should be repositioned onto poly prior to 
covering for fumigation. The plastic covering of the pile may be sealed 10 the floor using sand or water snakes, by shoVeling soil 
or sand onto the ends of the plastIC covering or by olher suitable procedures. The poly coverin9 should be reinforced by tape 
or other means around ant sharp comers or edges in the stack so as to reduce !he risk of leanng. Thinner poly, abouI2 mit., 
IS SUitable lor most indoor tarp fumigations and lor sealing 01 windows, doors and other openings in structures. However, 4 mil 
poly or thicker is more suitable for outdoor applications where wind or other mechanical stresses are likely to be 

encountered. 
Tablets Of pellets may be applied to the tarped stack or bunker storage of bulk commodity through slits in the poly 

covenng. Probing or other means of dosing may be used. Avoid application of large amounts of PH THREE at any one 
poin!. The PH THREE should be added below the surface of the commodity if condensation or other source of moisture 
is likely to form beneath the poly. The slits in the covering should be carefully taped to prevent loss of gas once the dose 
has been applied. PH THREE tablets and penets on trays or sheets of kraft paper may be used IOf the treatment 01 bagged 
commodities and processed foods. Care should be taken to see that the poly is not aIowed to cover the PH THREE and 
prevent contact with moist air or confined gas. 

Distribution of hydrogen phosphide gas is generally not a problem in the treatment of bagged commodities and processed 
foods. However, fumigation of larger bunker storages contail"llng bulk commodity will require proper application procedures to 
obtain adequate results. 

Place warning placards al conspICuous locations on the enclosure. 
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8. Fumigation of Ships 
a. Generallnfonnation 
1. IMPOATANT - shipboard, in-transit ship or shiphold fumigation is also govemed by U. S. Coast Guard 

Regulation 46 CFR 147A. Refer to this regulatIOn poor to fumigatiOn. 
2. PH THREE tablets or pellets are classified by EPA as Restricted Use Pesticides due to Ihe acute 

Inhalation toxiCity of hydrogen phosphide (phosphine PH.) gas. These products are IOf retail sale to and use 
only by certified applicators for those uses covered by tile applicator's certification or persons trained In 
accordance with the Applicator's Manual working under the direct supelVision and in the physical presence 01 
the certified applicator. (Physical presence means on site or on Ihe premises). 

Head and follow the label and the Midland Fumigant Co .. Inc. Applicator's Manual which contains complete 
instructions for the saf. use of this pesticide. 

b. Pre-Voy.ge Fumlg.llon Procedures 
1, Prior to fumigating a vessel for In-transit cargo fumigation. the master of the vessel. or his representative, aoo 

the fumigator must determine whether the vessel IS suitably ~ed and configured so as to allow for safe occupancy 
of the ships crew throughout the durahon of the, fumigation. If ~ IS determined that the design and configuration of lie 
vessel does not allow safe occupancy by the shIps crew throughout the duration of the fumigation. then the vessel wi 
not be fumigated I.IlIess all crew members are removed from the vessel. The crew members will not be aJk>wed to 
reoccupy the vessellIltil the vessel has been property aerated and a determination has been made by the master of 1M! 
vessel and the fumigator that the vessel is safe lor occupancy, 

2. The person responsible for the fumIgation must notify the master of the vessel. or hIS representative, of tie 
requirements relating to personal protection equipment·, deledioo equipment, and thai a person qualified in the use of 
this equipment musa accompany the vessel with cargo under fumi~tion. Emergency procedures, cargo ventilation, 
periodic monitoring and inspections, and first air measures must be dISCussed with and understood by the master 0I11e 
vessel or hiS representative. 

'Personal Protection equipment means a NIOSHIMSHA approved respirator or gas mask fitted with an approYed 
canister lor phosphine. The canister must be approved fO( use up to 15 ppm, SCBA or its equivalent must be used aboYe 
15 ppm or at unknown concentrations. 

3. Seal all openings to the cargo hord or tank and Iodt Of otherwise secure all openings, manways, etc., which 
might be used to enter the hold. The overspace pressure reflE!f system of each lank aboard tankers must be sealed by 
closing the appropriala vaJves and sealing the openings into the overspace with gas-tight materials. 

4. Placard .. entrances to !he treated spaces with fl.migalion warning signs. 
5. n !he fumiQaIiOn is not completed and !he vessel aerated before !he manned vessel leaves port, !he pe"",," 

charge of the vessel shaJ ensure that at least two units 01 personal protection equipment and one gas Of vapol detection 
deVICe, and a person quaflfied in thetr operation be on board the vessel during the voyage. 

6. During the UniQation or until a manned vessel leaves port or the caf90 aerated, the person in charge of !he 
fumigation shaII ...... lfiaI. Qualified person using gas Of __ delection eqUipment tesIs spaces adjacent to spaces 
containing fumigated cargo and all regularly occupied spaces lor fumiganlleakage. n leakage of !he fumiganl is de­
tected, the pe""" iI charge of the fumigation shall lake action 10 co.ectthe leakage, or shaD inform the masler 0/ hi 
vessel. Of hIS representative of the leakage so that corrective action can be taken. 

7. Review with the master of the vessel Of his representative, the precautions and procedures lor during lie 
voyage. 

c. Appllcalfon Procedures for Bulk Dry C.rgo V ...... and Tankers 
1. Apply tablets or pellets by scattering undormly over the commodify surface. Alternatively. tab{ets Of 

pellets may be deep- or shallow-probed into the commodity mass. • 
2. Immediately after application of lIle fumigant, close and secure all hatch covers, tank tops, butterworih vaJves, 

manways, etc. 

d. In Tranlil Fumlgallon of Containers Aboard Ships 
In transiI fumiaalions of containers on ships. also govemed by U. S. Coasl Guard Regulation 46 CFR 147A as 

mod'lfied by U. S. ~ Guard Special Permn 52-75. This permn. wh~h musl be obtained prior 10 the fumigation is 
available front U. S. Coast Guard, Hazardous Materials Branch. MTH-1, Washington, D. C. 20593-0001. 

ApprlCation procedures for fumigation of raw commodities or processed foods in containers and other transport 
vehicles are descriJed in Section 3a. 

e. Precauttons Ind Procedures During Voyage 
1. Using appropriate gas detection equipment. monitor spaces adjacent to areas containing fumigated cargo a"Id 

all regularly occupied areas for fumigant leakage. II leakage is detected, the area should be evacuated of all persomel. 
ventilated, and action taken to correct the leakage before allowing the area to be occupied. 

2. 00 not enter fumigated areas except under emergency cond~ions. If necessary to enter a fumigated area, 
appropriate personal protection equipment must be used. Never enter fumigated areas alone. At least one olher person, 
wearing personal proIection equipment should be available to assist in case of an emergency. 

f. Precaulfons Ind ProcodurH During Discharge 
1. 1/ necessary to enter holds prior to discharge, test spaces directly above grain surface for fumigant concenIla-

tion, using appropriate gas detection and personaf safety eqJipment. Do not allOW entry to fumigant areas wTIt10UI 
personal safety equipment, unless fumigant concentrations are al safe levels, as indicated by a su~able detector. 
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9. Fumigation 01 Barges 
Barge fumigations afe also regulafed by U. S. Coast Guard regulation 46 CFR 147A as I1'lOdifled by U. S. Coast Guard 

Special Permit 2·75. ThIS penmt. which must be obtained pnor to the fumigation, IS available front U. S. Coast Guard, 
';!JlJrd'::uS Matenals arancn. MTH-1. W3shlnglon. D. C. 20593-001 

LeaKs are a common cause of failures In the trealment 01 commodities aboard barges, Careft.~ Inspect an hatch covers 
prior to application of PH THREE and seal. If necessary. Notify consignee if the barge is to be fumigated in transil. 

10. Fumigations in Small Sealable Enclosures 
Excellent results may be attained in the treatment of small enclosures since it is often possi~ 10 control the fumigation 

and also to make the enclosure virtually gas tight. Take care not to overdose dunng these fumlgatJons, A Single pellet WIll treat 
a space lrom 1.4 to 10 cubic feet. From 6.9 to 50 cubic feet may be fumigated With a single PH THREE tablet. 

11. Treatment of Beehives, Supers and other Beekeeping Equipment 
PH THREE tablets Of pellets may be used lor. the control 01 the greater wax moth in stored beehives, supers and 

other beekeeping equipment and for the destruction of bees, Afncanized bees. and diseased bees including those 
infested with tracheal mites and foulbrood. The recommended dosage for this use IS 30-45 tablets. 150-225 pellets. 

Fumigations may be performed in chambers at atmospheriC pressure. under tarpaulins, etc. by placing the tablets 
or pellets on trays or in moisture permeable envelopes. Do not add more than 2 tablets or 10 pellets kl each env~lope. Honey 
from treated hives or supers may only be used lor bee food. 

12. Burrowing Pest Control 
a. Environmental Hazards. This product is very highly toxic to wildlife. Non-target organiSmS exposed to phosphine 

gas In burrows will be kiIed. 00 not apply directly to water, or to areas where surface water is present or to intertidal areas 
below the mean high water mark. Do not contaminate water by cleaning equipment or disposal of waste. 

b. Directions lor Ust 
Use Restrictions: This product may be applied to underground burrow systems located in f'IOfH:f'OP areas, crop 

areas. or orchards, and occupied by woodchucks, yel10wbelly marmots (rockchucks), prairie dogs (except Utah prairie dogs, 
Cynomvs paryidens), Norway rats, roof rats, house mice, ground squirrels, moles. voles, pocket gophers, or chipmunks. All 
treatments lor control of Chese species in burrows must be made outdoors. Pellets or tablets roost be apptied <iIectIy to 
underground burrow systems. 00 not use within 15 feet (5 meters) of inhabited structures. Do not apply any aluminum ph0s­
phide product to any bunow system which might open into or under occupied buik:lings. Consul local, Stale, and Federal 
Game AuthO<iUeslo ensute thai endangered species do nol inhabilthe area proposed lor treatmm. ReIer 10 the "Endangered 
Species"lexl beklw. 

c. Application DinIctIons: Use application procedures appropnale 10 the type 01 burrow sysIem being treated. 
For species with open burrow systems. locale all enlraneeslo each burrow system. Seal all but one enlrance 10 the burrow 

syslem lighliy by sItoVeiinII and padcing soil and/o< sod 10 compietely seal the opening. Insert 210 4 tablets Of 10 10 20 pellets 
inlo each enlrance 10 be tiaaterl. Use the lower rates lor smaller burrows and/o< when soi _ is h9L Use the higher 
rales 10< larger burrow systems and when soil moisture is relalively klw. Pack the Irealed entrance with ~ paper and 
shovel soil 10 compleleiy cover the paper. Using crumpled paper will prevenl soil lrom covering lie tablets 0( pellets and 
slowing down their action. Inspect treated areas I 0( 2 daY' 100Iowing treatment lor signs of residual activity of target species. 
Treat all re-opened or previOusfy urdscovered burrows in the manner prescribed above. 

For species with closed burrow systems (pockel gophers. and moles in some situations). locale the main underground 
runway by probinQ with a smooth·sided rod 1210 18 inches lrom a Iresh mound. For pocket gophefS, begin probing Of1the flat 
side 01 the mound'. A sudden reduction in soil resistance 10 the probe indicales thai the main runway has been Iocaled. Once 
the main runway is located, remove the probe and apply 210 4 tablets Of 10 10 20 pellets throoq, the probe hole. ~USI 
treatment rate according to the level of soil moisture, using more pellets or tablets ~ the soil is relalvely dIy. Do not tJeat if soil 
is extremely dry or if there are no S9lS of recent gopher or mote activity. Make a light seal to close probe hole by using a dod 
of soil 0( a sod plug 10 cover the hole 0( by using the heel 01 your shoe 10 push sod and/O( 5011._ lie surface opening. ff the 
probe hole is more !han one inch in diameter, place crumpled paper in the hole before cIosinQ it with soif and'or soc1 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 re-closed systems on both sides of the plug. 

d. Endangered $poe" ConsIderations 
The use of PH THREE in a manner that may kill or otherwise harm an endangered Of threatened species or 

adversely modify their habitat is a violation of Federal laws. The use of this product is controlled 10 prevent death or harm 
to endangered Of threatened species that occur in the following counties or elsewhere in their range. Use of this product 
in the areas listed below are prohibited without fitst contacting and obtaintng permission from the Endangered Species 
Specialist al the nearest regional offices of the U. S. Fish and Wildlife Service (FWS). 

Aieas Inhabiled by Endangered or Threatened Spec\es 
1. Black·footed Ferret - States of Arizona, Colorado, Kansas, Montana, Nebraska, New Mexico, North 

Dakota, Oklahoma. South Dakota, Texas, Utah and Wyoming. 
2. Blunt-nosed Leopard Uzard - Counties of Kern, Kings. Fresno. Madera, Merced and Tulare in the State 

01 California. 
3. Desert Tortise - Washington County In the State of Utah. 
4. Easlem Indigo Snake - Slales 01 Florida and Georgia. 
5. San Joaquin Kit Fox - Counties of Kern, Kings, Fresno, MerCed, Monterey, San Benito, San luis Obispo. 

Santa Barbara. Tulare and Ventura in tt1e Stafe of California. 
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e. Special Local Restrictions 
1. North Carolina: PH THREE tablets or pellets may only be used for control 01 rals and mice in the 

Slate of North Carolina. Use aga"lnsl other burrowing pests is not pennitted. 
2. Oklahoma: A special permit for black-tailed prairie dog control by poisoning is required in Oklahoma. 

Contact the Oklahoma State Department 01 Wildlife Conservation to oblain this permo, 
3. Wisconsin: A stale permit is required for use of pestICides in WISCOnSin to control small mammals, except rats 

or mice. Please coolact your local Department of Natural Resources office for information. 
~ Indiana: Use of PH THREE tablets or pellets I()( mole control is nol legal in the Stale of Indiana. 
5. Missouri: A state permit is required for use of pesticide in Mtssouri to control small mammals, except rats and 

mice. Please contact the Missouri Department of conservation offICe for information. 
6. Kansas: A special permit lor black·tailed prairie dog control by poisoning is required in Kansas. Contact the 

Kansas Fish and Game Commission to obtain this permit. 
7. California: Use of PH THREE lablets or pellets for chiprllri conlroi is nol legal In Ihe Slale of Califomia. 

PROTECTIVE CLOTHING 

Wear dry gloves of cotton or other material if contact with PH THREE tablets or pellets is likely. Wash hands 
thoroughly after handling aluminum phosphide products. Aerate used gloves and other contaminated clothing in 
a well ventilated area prior to laundering. 

SECTION 5 
RE PIRAT RY PR TE nON 

A. When Respiratory Protection Musl 8e Worn 
NIOSHIMSHA approved respiralOry prolectlon muSi be worn 1_ exposure limits cannol be mellh~ c0n­

trols (such as forced air ventilation) andlor worker practices. Resplraby protection is required if exposure is likety SO 
exceed Ihe TWA of 0.3 ppm during applicalion. or a 0.3 ppm ceq aI any lime afterwanls. For example. respiralOry 
protectIOn is required 10 be worn upon reentry Into a partialy aerated slructure if the hydrogen phosphide concentration 
is above 0.3 ppm. When required, gas concentralioo measurements lor safely purposes may be made using low level 
detector tubes. See the sectIOn on Applicator and Worker Exposure for Monitoring requirements. Information on hydro­
gen p/losphide (phosphine. PH) delector lubes may be _ined hom: Midland Fumiganl Co .• Inc .• 1805 S. 2nd St. 
leavenworth. KS 66048. 

B. Permissible G .. Concentration Rangel to< Respiratory "'_tIoo Devices 
A NIOSHIMSHA approved.lull·faced mask with hydrogen phosptOde canisler combinalion may be used at levels up 

to 15 ppm or to escape fRlm levels up 101500 ppm. Gas levels...". t5 ppm. or in situations where !he hvdrooen 
phosphide cor<entration is unknown. a NIOSHIMSHA approved. seI-<oolained brealhing _ralus (SCaAl or iIs 
equivalent must be used. The NIOSH/OSHA Pocket GUide. 8085 OI£WiNlOSH 78-210. r~ts !hess and o!her types 
of approved respirators and the concentration limits at which they may be used. 

C. Requirements to< Avillabffity of Respiratory Protection 
" PH THREE is to be applied from within the structure to be klnigated. an approved lull-face gas mask -

phosphine canister combinatIOn or self-contained breathing apparaQ (SCSAl or its equivalent must be available 
at the site of application in case it is needed. In addition, SCM Of its equivalent must be available Iocalty, for 
example, at fire station or rescue ~ it is nol available at the tumigalion site. 

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. outdoor applications, etc. if exposures above the 
permitted exposure limits will nOI be encountered. 

H monitoring equ~ is not available on a farm and applicalioo of fumigant cannot be made from outside the 
structure, an approved carvster respirator must be worn duMg appicaIion from within the structure being treated. 

SEcnON 6 

The applicator must placard or post all entrances to the structure IJlder fumigation witt! signs bearing, in 
English and Span~h: 

1. The ~gnal word DMJGEP, PELIGRO and !he SKULL .\~D CROSSBONES symbols in red. 
2. The statement: "Area and, or commodity under fl,;rnlgat~c~ ~ NOT ENTER,NO ENTRE." 
3. The statement, -This placard may only :::e removed after T.e <'umlgated area IS aerated down to 0.3 ppm 

hYdll5gefl .::lnosohlde or belew. Trarsfer of ·rccrro1e·e1y 3.erateC ccmr.odlty to a new site is permiSSible provided that 
1fe raw 51or3.~e 'S ;Jlacarced"11 It conaws rr'cre ~.'l~ 0 3 ~Cri WOrt<9'; 'T'LS: net :e ';1~esed to more than 0.3 ppm 
.)d'oger.phoso/Jide.· 

4. The date and time that fumigation begins and is completed. 
5. Name of lumiganl used. 
6. Name, address and telephone number of the applicator. 
All entrances to a fumigated area must be placarded. Where possiIIe. placards should be placed in advance of the 

fumigation to keep unauthorized persons away. For railroad hopper caB. placards must be place on both sides of the car 
near the ladders and next to the lop hatches in~o which the fumigant is introduced. 
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Do, nol remove placards until the treated commodity is aerated down to 0.3 ppm hydrogen phosphide or less. To 
determIne whether aeration is complete. each fumigated site or vehicle must be monitored and shown 10 contain 0.3 ppm 
or tess hydrogen phosphide gas in the air space around and, if feasible, in the mass of the commocity. Transfer or 
Incompletely aerated commodity to a new s~e is permissible. However, the new storage must be placarded if it contains 
more than 0.3 ppm hydrogen phosphide. Workers who handle incompletely aerated commodity must be informed and 
appropnate measures taken (i. e., ventilation or respiratory protection) to prevent exposures from exceeding 0.3 ppm 
hydrogen phosphide. 

11 is recommended that the persons responsible for removing placards be familiar with physical, chemical and 
toxicological properties of hydrogen phosphide, They should also be knowledgable in making gas concentration 
measurements, exposure limits and symptoms and first air treatment lor hydrogen phosphide poisoning. 

SECTION 7 
A R TI F FliT 0 1111 OITIE 

A. Foods and Feeds 
Tolerances for hydrogen phosphide residues have been established at 0.1 ppm for animal feeds and 0.01 ppm for finished 

foods. To guarantee compliance with these tolerances. it is necessary to aerate these commodities for -48 hours prior to 
offering to the end use consumer. 

B. Tobacco 
Tobacco must be aerated for at least three days (72 hours) when fumigated in hogshead and fOf at \east two 

days (48 hours) when fumigated in other containers. Tobacco fumigated in containers with plastic liners will 
probably require longer aeration periods to reach 0.3 ppm. 

A. Hydrogen Phosphide Exposure Limits 

TI 8 
EXP SURE 

Exposure to hydrogen phosphide may not exceed 0.3 ppm measured as an eight-hour time-weighted averaQe 
(TWA), for applicators and workers during application. Application is defined as the lime period covemg the opening 
01 Ihe fi .. 1 containe ... applying Ihe appropriale dosage oIlumigant and closing up Ihe s~e to be lumigated. All 
persons in the treated site and in adjacent indoor areas are covered by its exposure standard. 

After appllcation. exposure for any person may not exceed a 0.3 ppm ceiling for hydrogen phosphide. Such 
exposures may occur if the commodity or space under fumigation leaks. when treated commodity is transferred Of 
handled. ij an unaerated Of partially aerated space is entered, elc. 

B. Application 01 Fumigant 
Depending upon temperature and humidity. PH THREE tablets and pellets release hydrogen phoophide gas sIow'l 

upon exposure to moisture from the air. In most cases, this release is slow enough to permit appficators to deposit 
fumigant in the desired areas and then vacate the premises without significant exposure to the gas. Fumigators must 
wear apprOV9d respiratory prctection d exposure ~ likely 10 exceed Ihe eight·hour TWA 01 0.3 ppm. _ required. gas 
concentralion measurements for salely purposes may be made using low level delector lubes. See Ihe write-up below 
on Induslrial Hygiene Monitoring. Inlonnation on hydrogen phosphide (phosphine PHJ detector tubes may be obtained 
from: Midland Fumigant Co., Inc .• 1805 S. 2nd St.. leavenwortii. KS 66048. 

It ~ often advisable to use respiralory protection during application of fumiganl under hoi and humid concIIions. par1icutarty 
when considerable time must be spent inside the structure being treated. 

C. Leakage from Fumigated Sites 
Hydrogen phosphide is high~ mobile and g~en enough time may penetrate seemingly gas light materials such as can­

crete and cinder blocks. Therefore, adjacent, enclosed areas likely to be occupied shoukf6e examined to ensure that signifi­
cant leakage has not occurred. Sealing of the fumigated site and/or air flow into the occupied areas must be sufficient to meet 
exposure standards. 

O. Aeration and Reentry 
If the area is to be entered after fumigation, tt must be aerated until the level of hydrogen phosphide gas is 0.3 ppm or 

below. The area or site must be monitored to ensure that liberation of gas from the treated commodity does not result in the 
development of unacceptable levels of hydrogen phosphide. Do not allow reentry into treated areas by any persons before this 
time unless protected by an approved respirator. 

E. Handling Unaerated Commodities 
Wono:ers must not be exposed to hydrogen phosphide in excess 01 0.3 ppm during moving. storage or processing of 

incompletely aerated commodities. 

F. Industrial Hygiene IIonHoring 
11 is recommended that hydrogen phosphide exposures be documented in an operations log Of manual lor each site and 

operation where exposure may occur. The purpose 01 monitoring is to prevent excessive exposures and 10 determine when 
and where respiralofy protection is required. Once exposures have been adequately characterized, sub~t monitoring is 
not routinely required. However, spot checks should be made occasionally, especially ij condijjoos change significantly or an 
unexpected gartic odor is detected. Gas measurements should be made in the workers' breathing zone. Monitoring is 
not required for outdoor operations. 
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If monitoring shows that wof1ters are exposed to concentrations in excess 01 the permitted limits, then engineering 
controls (such as forced air ventilation) and/or appropriate worK practices should be used where possible 10 reduce 
exposure to within permitted limits. 

There are a number of devices on the marXe! for measurement of hydrogen phosphide gas levels for industrial 
hygiene purposeS., One of these is the hydrogen sampling pump. These devices are reliable, portable, simple to use, do 
nof reqUire extensIVe training. and provide relatively rapid, inexpensive. and accurate low-level industrial hygiene moni­
toring. 

5T RAGE I mucnoNs 
Store PH THREE under lock and key, in a dry. well-ventilated area away from heal. Post as pesticide storage 
area. Do not contaminate water, food or feed by storing pesticides in the same areas used to store these 
commodities. 

00 not store in buildings where humans or domestic animals reside. Keep out of reach of children. 
PH THREE tablets or pellets are supplied in gas tight, resealable aluminum flasks. 00 not expose the product 

to atmospheric moisture any longer than is necessalY and seal tightly before returning opened flasks 10 storage. 
The she~ Ide at PH THREE IS virtually unlimited as long as tne containers are tiglltly sealed. 

I N 10 
P AL IN TR TION 

A. General 
,. Do no! contaminate water, load or feed by storage or disposal. 
2. Unreacted or partialtv reacted PH THREE is acufely hazardous. Improper disposal of excess pesticides is 

a violation of Federal law. ff these wastes cannot be disposed 01 by use according to label instructions, contact 
your State Pesticide Of Environmental Conlml Agency. or the Hazardous Waste representative at the nearest EPA 
Regional Office for guidance. For specific InstructiOfls, see Section 11 of this manual. Spill and Leak Procedure. 

3. Some local arid state waste (jsposal regulations may vary from the folowila recommendations. Disposal proce­
dures should be ,reviewed with appropriate authorities to ensure comp_liance wittllOcal regulations_. Contact your state 
Pes::c:de or EnVlTonmental Control Agency or Hazardous Waste Specialist at the nearest1:PA regional Office for guid­
dnce 

4. Triple rinse flasks and stoppers with waler. Then offer for recycling or reconditioning, or puncture and dis~ of 
in a sanitary landfill or by other procedures approved by state and local authorities. Rinsate may be disposed of in a 
sanitary laniffinby poumg • outonlo the ground orbv other approved procedures. Or. ~ is pennissible 10 remove lids and 
expose empty ftasks to atmospneric conditions untir residue in flasks is reacted, then puncture and dispose of flasks in 
a sanitary landfill or other apprOVed site. Of by other procedures ~roved by State and local authorities. 

If prope~ exposed, the residual dust remaining after a fumigation with PH THREE win be a grayish-white 
~wder containing only a small amount of unreacteO aluminum pflosphide. However, residual dust - so called 
green dusr - trom Incompletely exposed PH THREE will require special care. 

B. Directions for Dls~sll of Residual Dust from PH THREE 
1. Confinement of DirtiaItv ~t residual dust. as in a closed container, or collection and storage of large QUantitieS 

of dust may result in a lire halara. Small amounts of hydrogen phosphide may be given off from unreacted aJumiruR 
phosphide. and confinement 01 the gas may resun in a flash. 

2. In open ar .... _arrlClIIlIS 01 residual dusl. up 10 aboul51o 8 kg .• may be disposed 01 on site by burial or by 
spreadir:"Q over the land surface awat from inhabited buildings. 

3. Spenlresidual dust lrom PHLHREE may also be Collected and disposed 01 a1 a sanitary 1andIiI1. incineralor 
or other approved sites or by other procedures approved by Federal. Stale or Local aulhorities. 'Green Dust" must 
be lurther deactivaled before disposal al a landfill. 

4. From 2 10 3 kg. (4 10 7 Ibs) 01 spenl dust Irom 2 10 3 llasl<s 01 PH TliREE may be collected lor d~ i1 
a 1 gallon bucket. Larger amounts, up to about ooe-ha~ case, may be coIeded in burlap. canon or other of 
porous cloth bags tor ~tion in an open vehicle to the disposal site. 00 not collect dust from more 7 
llasl<s 01 tablets or 10 IIasI<s 01 pellets (about 11 kg. or 25 Ibs) in a single bag. Do 001 pile cloth bags 1Ogether. Do 
not use this method for partiallY spent or "green oust." Caution: 00 not coIect dust In large drums, d"umpstefs, 
plastic bags or other containers where conlinement may occur. 

C, Directions for Delctlvation of Partially Spent Residual Oust from PH THREE. 
1. Partialy spenl dUSI may be deactivaled prior 10 ummale d'rsposaI. This is especially true " cases 01 incomplete 

exposure which has resulted in so-called "green dusr or following a fumigation which hasDfQduced large quantities 01 
partially spent malarial. 'Green dust" musl be lurther deactivaled prior 10 disposal in landfills. 

2. Residual dusl lrom PH THREE may be deactivaled as lollows using the 'Wei Method: 
a. Deactivating solution is prepared by adding the appropriate amount of Iow-sudsing detergent Of suriace active 

agent 10 water in a drum or other suitable container. A 2% solution of detergent is suggested. The container should be 
Med with deactivating solution to within a few inches of the lOp. 

b. Residual dUst is poured slowly into deactivati!l9 solution and stirred so as 10 thoroughly wet all of the particles. 
This should be clone in the open air and not in the fumigaled structure. Dust from PH THREE tablets or ~Ilets 
Should be mixed into no less Ihan 10 gallons of water·delergent solution for each case of matenal used. Wear 
appropriate respiratory protection dunng weI deactivation of partially spent dusl. 

c. Dispose of the deactivaled dust-water suspension. with or without prelWninalY decanling, at a sanitalY landfill Of 
other suitable site 8pl:lrOYed by local authonties. Where permissible, the sluny may be poured out onlo the ground. If !he 
sluny has been held for 36 hours or more, it may be poured into a storm sewer. 

d. CaullOn: Respiratory protection is required during wet deactivation of partially spent material. Do not cover !he 
container at any time. 00 not dispose of, dust in a loilel. Do nol allow Quanlibes of dry residual dust from PH THREE 
to be collected Or stored without deactIVation. 
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3. Residual dust from PH THREE may also be deactivated as follows using the "Dry Method." 
a. ExtenSIOn of the fumigation penod is the simplest method for further deactivation of "green dusf or partially spent dust 

prior to ultimate disposal. 
b. Small amounts of partially spent dust, from 2 to 3 kg. (4 to 71b5) may be further deactivated by storage in a 1 gallon 

bucket. Larger amounts 01 dust (about " kg. or 251b5) may be held for deactivation in porous cloth bags (burlap, cotton, etc.) 
Caution. Transport these bags in open vehicles, do not pile up bags and do not use this method for "green dust." 

SECTION 11 
PILL ANa LEAK PROCEOURE 

A. Gene.,1 P .... utlon. and Directions 
A spill other than incidental to appflCation or normal handling, may produce high levels 01 gas and, therefore, anending 

personnel must wear SCBA or its equivalent when the concentration of hydrogen phosphide gas is unknown. 0Ihef NIOSH/ 
MSHA approved respiratory protection may be worn if the concentration is known. Do not use water at any time to clean up a 
spill of PH· THREE. Water in contact with unreacted tablets or pellets will greatly accelerate the production of hydrogen 
phosphide gas which could result in a toxic and/or fire hazard. Wear conan gloves or other material when handling 
aluminum phosphide. 

Return an intact aluminum flasks 10 fiberboard cases or other packaging which has been suitably Coostructed and marlted 
according to DOT regUatioos. Notify consignee and shipper of damaged cases. 

If aluminum flasks have been punctured or damaged so as to leak, the container may be temporarily repaired with alumi­
num tape or the PH THREE may be transferred from the damaged flask to a sound metal container which should be 
sealed and property labeled as aluminum phosphide. Transport Ihe damaged containers to an area suitable for pesticide 
storage for inspection. 

Further instructior1s and recommendations may be obtained from Midland Fumigant Co., Inc. 

If a spill has occurred which is only a few minutes old, collect the tablets or penets and place them back into the 
original nasks, if they are intact, and stopper tightly. Place the collected tablets or pellets in a sound metal container if the 
anginal ffasks are damaged. Caution: these flasks may flash upon opening at some tater time. 

If !he age of the spill is unknown or if the tablets or pellets have been contaminated with soil, debris, water, etc .. gather 
up Ihe spillage and place ~ inlo small open bucket having a capacily no larger !han abotrI t gallon. Do nor add more than 
one flask 01 spilled malerial, I to 5 kg. (2 to 3 Ibs) 10 !he fluckel. " ""sile, wei deactivation is nor leasible, Ihese conIainers 
should be Iransported in open vehicles 10 a . suitable area. Wet deactivation may then be carried out as descOOed in 
Section to. Allemalively, small amounts 01 spIllage Irom 4 to 5 flasks (4 to 8 kg.) (9 to t8 Ibs) may be spread out ~ an 
open area away from Inhabited bUildings, and deactivated by atmospheric moisture. 

B. Directions lor DuctIvatlon by !he Wet Melhod 
If the contaminated material is not to be held until completely reacted by exposure to atmospheric moisture, deactivate the 

product by !he Wet MeIhod as 10I1ows: 
,. Deactivating solution 'is prepared by adding the appropriate amount of low sudsing detergent or surface active agent to 

water in a drum Of OCher suitable container. A 2% solution or 4 cups in 30 gallons Is suggested. The container should be filled 
with deactivation _rc within a lew inches 01 !he top. 

2. The tablets '" peIIeIs are poured sIow~ inlo Ihe deaclivaUng soIuIIon and stirred so as 10 Ihoroughly wet aI 01 !he 
PH THREE. This should be done in !he open air. PH THREE lablets or pellets should be m~ed w~h no less !han abotrI 
15 gallons of water-detergent solution for each case of spent material. Wear appropriate respiratory protection durilg wet 
deactivation. 

3. Allow the mixture to stand, with occasional stirring, for about 36 hours. The resultant slurry win then be safe to cispose 
01. 

4. D~pose 01 the Sl"ny 01 deaclivaled material, with or without preliminary decanting. al a sanitary landfill or o!her_ 
s~e approved by local authorities. Where permissible, this slurry may be poured Into a storm sewer or out onlO the grtUld. 

5. Caution: Respiratory protection is required during wet deactivation of unexposed PH THREE. Never place 
pellets, tablets, or bags in a closed container such as a dumpster, sealed drum. plastic bag, etc. as flammable 
concentrations and a trash of hydrogen phosphide gas is likely to develop. 

S. The EPA has detennined that proper disposal of aluminum phosphide will cause no unreasonable effects to the environ­
ment. 

FOR ASSISTANCE, CONTACT: 

Midland Fumigant Co" Inc. 
1805 S. 2nd St. 

Leavenworth, KS 66048 
(800) 332-3930 

PH THREE Pellels EPA Reg. No. 30574 -8 
PH THREE Tablets EPA Reg. No. 30574-7 

(913) 651-3900 
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