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INTRODUCTIN

A. HISTORY

™

g

E.

€

The kistory of Deta™ pesticides is long, datng back 10 the mud- 1933 s In
1970 Beta™ GASL (X 8 was ntroduced nlo e United States Delia®

Tablels and Dela® Peliels were imtioduced i 1977 Detia Freyberg GMBH

West Garmany was the early moneer in the cevelopment of hy yarogen
phosphide as a tumigant gas

. PRODUCT DESCRIPTION

Both Detia™ Pelets and Dehia*  Tablels are in part 3 mixtyie of aluminum
phosphide {57% by weight) and ammenium carbamate which 1s pressed mw
lablet and/or pellet form. The nearly sphenica' pellels are abou! 3/8
dameler and weigh 0.6 grams each The tablets weigh 3 0 grams each A
petiel will produce aboul 0 2 gram hydrogen phosphide, the tablet abovl 1 0
gram. Both react with atmospheric maisture to proguce hydrogen phosphide
(PH,} in the following way:

AIP + 3 H,0 —=Al{0H), + PH,

warm_ humid air accelerales the reaction while cool, dry air has the opposite
eftect For exampile, when moisture and temperature af the lumigated com-
modity are high, gecomposiion of Detra® may be complele n less than 3
days. However, at moderale lemperatyres and low humidiies decomposition
may require 5 days or mofe. This reaction s1arts slowly. gracually accelerates
and ther tapers off again as the aluminum phosphide is spent

fieta™ Pellets and Tablels conlain ammorium carbamate which hberztes am-
moma and carbon digxide as follows

NH, COONH,—»2NH, + CO0,

These gases are essentially nonllammable ang atl as inerting 20ens 1o
reduce fire hazargs. The ammonia gas also serves as a warning zgeni

Spent Detia™ is 2 gray-white powder composed almost entirely of aluminym
hydroxide and other approved inert ingredients. !f properly expossC the
spent Detia*  will normally contan only a smal! amoun! ol urreacteg
aluminum phosphide and may be disposed of without hazard. its NOT con-
sidered a4 hazardous wasie. However, the parhatly spent residue frem in-
completely exposed Detia® requires special care Precautions and 1siryc-
tigns tor further deactivation and dispeosai will te qiven l2ter in this mzoug!

- PRODUCT PACKAGING

The tablels are packaged 500 to a tiask The pellets are packaged 185G to 2
flask.

The atuminum ff3sks in which they are packaged are resealzble 2nd
seamiess Ther shelt ite 5 2Imost uniimiled as long as the packesng re-
mains well sealed and intact Once opened. the ftasks may be ightly resesleq
and stored for fulure use

. WHAT IS HYDROGEN PHOSPHIDE?

Hydregen phosphide, maore commonly referred 1o as phosphine, 1= & col-
orless gas which is toxic tn tnsects. humans. and other forms of ammz ife 1t
15 very mobiie with 2 tugh vapor pressure Thus. the penetrating capeiily of
tydrogen phosphide 15 great The combination of gh molecular 2Cinly.
vapor pressure and tox:City 10 1nsects at low dosages acceunts for 115 wide
acceplance as a fumigant

SAFETY RECOMMENDATIONS

1. Carelully read the labeking and follow instructions exphcitly.

2. Never work alone when applying fumigant trom within the storage struc-
ture

3 Never allow uninsiructed persons to handle Dena®

4. Approved respiralory prolection must be avaable for the furmgation of
structures from within

9. Wear dry gloves made ol collon or other material whe - contacl with
tablets, pellets or their dust is likely.

6. It s prelerable to open furmgant containers in open air or near 3 f2n that
exhausts outside immediately. Never open in 3 flammable atmosphere

7 Do not allow Detd™ 10 conlact liqurd water or 1o pile up

2




C.

§ Mrspuse of emply cunlaners and spent et doslin g
ronsisfenl wilh The Ahel instrutions
G pust "DANGER™ signs on lunngated dfeas
10 Nolly appropraale company empoyees. 4nd prosge teevan! salety snlor

DIOPET MOl

11 Hydrogen phosphide funugams gre BUT 1o be used for vacuum fumig
lons

12 Exposufe lo hydrogen phosptide musl not exceed the 8 bour TWAof U 3
pPM duiing applicalion Cr 3 Maxinwurn cunceniralion of O 3 ppm atier a;,
plication 15 coinpleted  This inciyges reentiy mio a strutlufe

13 Fumigated :imshea 100ds and feeds must be aerated 48 houts prior tu of
tering 1o the end coitsumer A

14 Transter of 3 treated commaodity 10 another Sie without complele aeration
(down 0 0 3 ppm maximum) 5 permissibi provided 1he New sie 1S
placatded

15. Aerale contaminaled cClothing in well venlilated area prior 10 washing

16. Keep conlaners tightly closed excepl whea removing product

17. Do not reuse atuminum phosphide containers lor any purpose ather than
recycling or reconditioning.

18. OSHA recommends thal the exposure screeming of employees be con
ducted 1o detect impaired pulmonary tunclion OSHA recommends that
any employees developing the above condiion be referred 1of medicat at-
tention.

i PRECAUTIONARY STATEMENTS

HAZARDS TO HUMANS AND DOMESTIC ANIMALS
Keep Qut of Reach of Children
DANGER-POISCN

Aluminum phosphide 1n Deha® Pellets and Tablels can Se fatal if swailowed
Do not get in eyes. in nose, on skin or on Clothing. do not eal. rink or smoke
while handiing aluminum phosphige fumiganis. When the container 15 gpen-
¢d, Detia® Pellels and Tablets will begin to release hydrogen phosphide
(phosphme) which 15 an extremely toxic gas. Contact with water, acids and
some other liquids wiil 2ccelerale s reaction 1t a gariic odor 15 detecleg
refer to the sechion on “"Industrial Hygiene Momitoring™ on page 19 for 3
propnate monitoring procedures. Pyre hydrogen phosphide gas ts odories
the odor is due 1o a contaminant. Since an odor may not be detecled undar
cefain circumstances. the absence of a garlic odor does nol mean that
hydrogen phosphide gas 1s absen! Observe proper apphcation, aeratron.
reentry and disposal procedures specified efsewhere tn the labehing 1o pre-
vent overexposure.

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

STATEMENT OF PRACTICAL TREATMENT

Symptoms of overexposure 10 hydrogen phosphwde are headache. dizziness.
nausea dfficull breatting, vomiting and tharrhea In aft case® of overex-
posute get medical atltention immedhately Take wictim 13 & goctor o
emgrgency Irezment faciity

1. It gas or dust from tabiets or peltets 15 inhaleg  Get €xp0sey Person 1o
fresh air. Keep warm and make sufe Pesson can breathe beety IF
breathing has sigpped, grve artificra? resprralion Dy moulh-19- nouth ¢
other means of resuscitaton Go not give anythiag by moulh ¢ an un-
CONSCIOUS Persen.

2 |t the pellets. tablets or their dust are swallowed Drink or adm,mister one
of wo glasses of waler and induce vomiling by touching batk =f ih-oat
with hinger. or of avadable, admmster syrup of wpecac Do r31 Gwe
anythung by mouth if victim 1s unconscious or not alert

3. It peliets tablets or therr dusi gets on skin of clothing  Brush ¢ shake
matena: olf clothes and shoes in well ventilated area Allow cicthes o
aerate 1n a vealilated area pnor to laundering. Do not leave contaninated
clothing 1n occupied and/or contined 2°ea such as automobiles. vans.
motel rooms. hgmes, elc Wash contaninated skin thoroughly with soap
and water.

4. \f dust from the

¢! medicat attention

NOTE TO PHYSICIAN
Alyminum phosphide tablets, peilets or therr dust reacts with mosture frem
the air, water, acids and many olher liquids to release hydrogen phosphige

3
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llets or tablets gets i eyes FI- hwith p:enty of wz'fcl
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putteanary edenny (hoed el ann tuy lead 10 2 hness Cydnnse (!JIL.‘.'
Wopwipe Gk sy Loz ey 2l epth

Walsandeet

et P e Ly Lt e phen e ekl e et Bty L,
e Sy R iy ST bAEIGN (A Caes il v 0-
..'.;,u: 1V tangn ) A Bt (Le(ess o oo in g bm:,- Darty s
el e glan bl Demr that)es ang D0 edemy (Hug in Bramj  Ingestv,”
LAN LAUSE lung ang brga Symptoms but danwge 16 the viscerd (bogy Canly
0rgansh 15 more common  Hydrogen phosphide posoring may fesull in ol
pulmonary  egema 124 bver eievated serum GO LDH ang atkkanne
Hsphalase  reduced prothromibn  hemarrhage and |aundace (yeligw s#in
1900 ) and (3} kidney hemalunia (hload 10 uninej angd anyna (abnormal of 3¢
ol unination) Pathelogy 15 charactenshic of hypoxa (oxygen dehicency 1o
bogy iissue) Frequen! exposure over a penod ol days or weeks may cause
poIsening Trealment 1 syinpiomaly;

The following measures aie suggested tor use by he phySician in accorgance
wifh his own judgment

1 1nats muitger 1o moderate torms (sympltoms of paisoning may take up i 24
hoyrs 1o maee their appearance) 194 tollovang 1s suggested

2 Complete rest 1-2 days dunng which the patent must be kept guiel
and warm

o I the paten? sullers from vonuling ot increased blood sugar @o-
propnale solutions should pe agmimisiered Trealmen? with gxygen s
recgmmended as S he agmenisiiation of cardac and Cirgulz'ary
stimelants

2 Incases of severe poisomng (intensive Care umil recommenged)

4 V/here pulmonary edema is observed sieroig therapy shoul be con-
sidered ang clese medical Superviston s recommended B oce
transtusions may be necessary

9 In ¢ase of manifest puimonary edema  venesection should be ce-

lormed unger vesn pressufe €ontrol Hearl glycosiges (1 V j cz- 52
used 10 case of hemoconcentrahdn Venesechion may rescit in shac-

in 1ne case of progressive edema of the lyngs. immegiaiely intusais
ang remove edemz 1o and agmirusier OxyGen Over-prestus
respiralion as well 25 any me2sures requirgc tor shock ireaimer: (4
case of xaney lanure exliaCorparezl hempdualysis 15 necesssty

There 15 R speaihic anahdote known for this poisomng

M pehets or fableis are ingested induce vomiling Flush the stamz¢n
with 2 Qrgl2d poiassium permanganate solulign Of 3 solubgs ¢
magreswm peronde unli? flushing hquit ceases to smell of carpes
Thereattar apply carbomedicinziis

[}

. PHYSICAL AND CHEMICAL HAZARDS

LuTenum 0a0sphice 11 aulels pevels O Pafbiaty Soent Qusl wab re siic
FyCrIgen phiosp'ge Gas it exposed (o moslute frgm e air or 1 ) comes
conlact with waler aCiCs Or many piher iFquics Ping of [atiels, petets o
Cusi from fheur fragmentation may Cause & 1EMPEraiyte INSIEase ang Conhns
ne release of gas so that ignilicn could € Cur

itis creferable 10 poen flasks of Dena® Tabiets or Pefiets In Qpen air of nga- &
fan «wrach exhausts oulside mmegiately Newvar gpen in 2 flammapte g
mosphere because 0N 13re 0CCasons they may llesh When opening  Govn!
ihe conlainer dway from the face ang boCy anc Siowly 100sen the cap Trese
precaulians wiil also reduce the appiwcator s exposure to hydrogen phospice
gas

Pute hydrogen phosphede gas 15 prachcaily insoluole in water and oils ang 15
slatle at normal fyrmigation femperatu? s However it may react with certao
metals and cause corro3I0n, especially at higher lemperalures angd relative
humidities  Metals such as copper brass and other copper alloys an¢
precGus metats such as golg and sitver are sysceptible 1o Corresion Dy
nyc¢rogen ghosphide Thus small electnc molors smoke defectors brass
sprinkler heads. battenes and battery chargers fork hfts. temperatyre
mordonng systems Swiching gears Ccommunication devices computers

4




C.
1

cdleytatnls gt ol r pro i o ek g

of rerroged beture lunngabiz 1o mosl e Vatap Cllanetenlr
remaved  Hydrogen prioeptece gas vl and el ve e getlant Melge 40,
ang (herelore  sen<ihve e Suth as phtterapm i s e fend
pgments. ele Stautd nat Le e (-\
1. DIRECTIONS FOR USE - !
. GENERAL
T Its 2 violahon of lecerdn baw 16 ase 1hiy produti 0 o manvier i Gisestiod’

with s lapehng Deta®  Tabiets and Peilels are BeulnQled Uss Pestotles
due 10 Ihe acute nhalalign toucdy of hydrogen pnospRiGe (phosehie
PH,) gas For relai sale 1o and use enly by certifred apphalods for those
uses covered by the apphicator s certiicahion or persprs Tr2ined in xCeof
dgance with 1his produt! manual working under the direct supervisiph ang
in the physical presence of the certihed apphcaior Physical presence
means on site or on the premises

2. Deta® 15 a highly hazardous matenal and may Le used only by 0

dividuals tramed in ils proper use Belore using. read and fotow The label
precautions and directions on the label and in labekng

Additional copies of this manual are avarabie from

Research Products Company
P 0 Box 1460
Sanna Kansas 67402-1460
G13 8252181

3 Al leas! two tramed persons must be preseni when Delia® Peliels or

Detia™ Tablels are appled from within The space beng treated or gunng
reentry inio a furmigated o parhally aeraled sie Only one framned person
1s required when the fumigast is appheg frem outside the arez 1o be
treated

4 Pnor 10 applying this pracuct yOu must mspect the slorage structure [0

determine if it c2n be mace suthiciently gas ighi Decice how personst
exposufe moniionng should be conduclec Koty appropriate Lompeny
employees and provide reievant satety infarmation to loce! offitials an-
nually lor use i the event of an emergency ApSly this tumiganin an el
fective and sale manner ingluging emergency procedures eic

S Ship holds. barges. containers on ships. railigad cars and cunlam-:-e

shipped piggyback by rat may be furmgated ntignst  Howeves
fumigated trucks. vans. traiess and simiiaf 1rznsport venicles Lannei te
maved over pubhic roads or mghways cnbl thay are Jerated

6§ Pellets and/or 1ablets or ther reacied resrdues Musl Nl Cone 1nid £0%-

1aCt with any processed 160 wilh the EXCEPTIZY, thal boin can Le aCCEC
directly 1o processed brewers nice malf anc corn gni's useg o the
manufaciure of beer

7 Protect copper. silver. go!¢ &nC e a!'a;s 'rom orrosive exposure 12
hydrogen phosphice

8 Do nat fumigate ¢ommoc:ies with s proSuct when commeody
temperalure 1§ below 40°F (5°C)

EFFICACY

Comaiete control 0° List2g 1nselt pasis s Irequently agh athahe
coninpuling 12 1ess tnan 100%: oontrpl arg G3s '@vegE pOST ca
hon y.i2vorable expasure CCAehens e 1N 3aCGlon shme ety 'R £
susceplible 1o hydrogea phosshege (nan ohers To maw~uze (onird: &
Ireme carg mus! be ghserved in s2aling higher cosages must D2 ysed €
posure penods mus! be lengthened proper apphcalion procegures musi te
followed and lemperatyre gng ruMuthly must be 1avorabis

USE PATTERN

. INSECT PESTS
Botn pellels and tattels are regrsiered with the U S Envwonmental #1o
tection Agency as an &d mn the control of the fallgwing iRsects

a!mond math
angoumms grain meth
bean weevil

cadelle

cereal leal beetle

khapra beetlg

lesser grasn borer

maize weevil
Medierrarean fiour moth
oink boliworm

cigarette beetle raisin moth Y
confused tigur pect'e red fiour beetle .
germestid beetles nce weevil

gried frutl beetie
dried feuit moth
Eurapean gra:n maih

rysly grain Geetle
saw-foothed gran Destie
sigar beetles

BRI PR T A SETL PO

(

C

Geeater oy g it
Bty tamigus berie
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B sry el gt

COMMOOITIES

Foth Dol Peled doa Fatibeds are reapsteren Dy B8R B I luimingeon
ol Ihe {otiowmg conimoddies

3 Raw Agncullurdl Comimodiies

aniengs mistacing nyis

harlcy popcorn

Brazd nuls rice

cdashews ye

cocaa beans salllower seed
cotiee beans sesame seed
corn seed & pod vegetables
collonseed sorghum

dates sGybeans
hiberts sunllpwer seeds
flower seed trlicale

grass seed vegelable seeg
mitlet wilnuts

oats whea'

peanuls

pecans

b Piocessed Foods
The fisted processec foods may pe fumigatec vatn Debie®  Unger no
congitign Shall any processeqd food Or D3g32C COMMOGHy (ome It
contact wilh Detig®  iadbleis, peliels or tesigual Cust excepl ina
Detia* may be adced dsrectly 10 processes brewers nce malterc
corn grifs for use in the manufaciure 0F Deer

Processed candy anc sugar

Cereal fiours ang hakery ruses

Cergal foods [iNClycing COOKIES Cracke S macaron:
nroodies. pasia preiZels snack 1900s a-¢
spaghetls)

Processed cereal grams (inclygeng msiled trachions érc
packaged cereals)

Cheese and cheese by-procucts

Chocolate and chocalate products (a5SGRieEC
choco'ate. chogolate lguor coced C6003 powoe!
dark chocolate cozting and mitk ChoColate

Processed colfee

Corn gnis

CureC Criec anc oocessel meal progdul’s ang Chies
fish

Dates

Oried eggs ang 40 yolv $24¢%

Oriog mule gned noadered Mk NDNCATy {re3TETy
angd noniat gnee milk

Dred or gehycratec frurs (apnles dales figs
peaches. pears prungs fassns and Sudargs)

Dried and gehydra'ec vegetables {peans carrcis
lentls peas potato flour potalo producis ang
Spitach)

F1gs

Mall

Peanuts

Processed herbs. spices. seasonings and condimenis

Processed nuts (3imonds. apnicot kernels Brazil
huls. cashews filperts. pecans pistachio nuts and
walnyls}

P:ocessed oals (1nclyding oatmeal)

Rice  (brewers nce gnis ennched and poushed rice
wild nce)

Soybean flour ang milied fracthions

Processed tea

Yeas! (including prmdfy yeast)




oA @ Beed and Foed fnegredeni?

¢ Nontoed Prudools

Ananat Mty

Clo‘.hlunj

Prgcessed Of umHoue s ol s
prher ptutd! her, o chath

Featiers

Furs

Human fan rghbenzed haa

Leather producls

Tobacco

Wood. cul irees wood chups and wood and bdmuQd
progucts

Paper ang paper products

Dried planis and llowers

Seeds (grass seed. Ornamenial herbaceous plant seed
and vegelable seed)

Straw or hay

Twes {for mosquite control)

0. DOSAGE GUIDE
Since hygrogen phosphude 15 2 mobile 0as and will peneliate to al! parls ol
the storage stutlure. dosage must be based upon ihe 19lzi volume ¢l the
space being furmgated and not on the ameynt of bu'k commodily 11 €oRiaNS
For exampie the same amount of Detia” 15 required to treat a 30 000 bushet
il whether it 15 lull or nol  The following dosage ranges are aligwed tor bulk
and space furmgations

WOl it

vuig Imized ot mnbyge

DOSAGE GUIDE

PRODUCT PEF 1000 CY FT PER 1000 BU
STORAGE CAPACITY

PELLETS 150 - 725 125 - 805

TABLETE 20 - 145 25 180

These dosages shou'd nat be excegded il wnpsrignt 1o 1eaze thai snorien-
ec exposu’s penod canndl be compensaled ‘or wath anncreased 005ace

The wide C0520€ r2n0es liSeC above 7@ CesIGNec ic 20.0mmedale ihe vane-
ty of fumigation siduatrons thal might occur The major factor in seleching
gosage 15 tr2 capabilily of Ine Struciure 10 N'a hyg-og2n pROspiOE dunng
the exposure penod and 1hus OBtain ang suslam sE'ngl concentrahans
throughoul 1115 more difficuit 16 oblain peneiralion of gas fnioughout the
structure in bulk stored commodifies An exampie ot tnis 15 the treatment o
gram stareg in flat s19rage (0 which fumigant canngt e ynilormly added 19
the gram pu! must b2 prohad or surlate aphies

Althougn +1 15 permessile 13 chonse from 1ne 1% rance of dosages nsiss
above the 1o0wing C0Sage 1anges are reCommengec o< Ine vanous types of
fumgatons

RECOMMENDED ODOSAGES FOR SEVERAL TYPES OF
FUMIGATIONS
0CSAGE RanCi

TedE 05 BN LATION LN OF g U

LONG AL

O CO%M - TES) PELLETS TABLETS
LMY WABEHOUSES - -
E"C 190 320 267 VX0 Cu FT
B BAGGED LOMMUDNTES 1% 30 171 &2 WK Ce 7
¢ CRED FRUMTS  NOit
AND DATES NG 250 247 000 Ly BT
0 STORED TORACLD 100725 PR 0Ly ¢F
2 BULR STORED COMMDRIT-ES
A VERNLCAL STORAGE LR 3T e gL AT
720 37 50 L I TS
8 tanes 17 LGN
3~ AR IEPERNN

.

©

C

FETCTIRY i RORES o,
dahen . . Wy
Fal L R c B

o A Y T ey

H EITRLE R Tami b

SRavhD ST omALE LRI R a3y oty ¢t
PN ENEY] Ched Buter

L peRLES 150 AW 30 By WNICH HS
20 375 WIS 1000 BUS=I S

W SRERTLDS 150 330 30 &b 1006 Ly BT
200 413 40 83 100G BuSnt. >

vDlume Or S10ra0€ CapCily Of INe Atea DEng Ireated

The upper dosages isted are recommended in siryClures that are of loose
constructon

. SEALING

There are many faciors alfecting a tumigation byl mos! are minor compared to
sealing Proper seahny 5 necessary 10 insure effective control of insects and
to prolect man and othei forms of Iife in agining enclosed areas from
hydrogen phosphuge durning the fumigaudn Proper seahng must inciuce the
closure ol all opemings except tiny holes or narrow Cracks that are very ol
tcult 1o seal Maximum resuils. however. can be achieved if even these are
sealed Polyeinylene sheeling and masking of duct tape are adequale seakng
matenats Contact Research Procucts Company for addional intgrmation

. EXPOSURE GUIDELINES

Tne follov.ng tadle may be used 25 & gude n delermiming ke minimum
lengin 0f the exposure penod al the ingicatec 1Emperaiures

TEMPERATYURE TO WHICH
FUNMIGANT AND/OR INSECTS
E£RE EXPQSED

Belew SG°F

Do Nat Fumigate Do Mot Fumiga'e

40°F - 53°F £ Cays(132 hrs) 10 caysi24D hrs )
54°F - 58°F 4 days (96 hrs ) 5 days{12 rrs )
BGYF - BBESF Jgays i72hrs) 4 cays (96 his)

Abmve BESF Z days {38 hrs ) 3 geys {12 s )

ihe igngin 0l Ine fumigalun must be greal engugh 50 as (0 provige for ade-
gue'z ¢gntrol of the insect pests which infest the commodily bewng Treatsc It
= necessary 10 leagtnen the fumiganon at lower 1@mperalures since msscls
are more cihcutt to kil under these conoimons fn thes regard  the
temperature 19 which the insects 2re exposed 1s the critical factor

Trera s WIVe 19 D2 Gained by exlencing the exassure peniod o the struclure 1c
te t_~uzatec hes not Deen caretully cezled Carelul sealing 1s requirec 1381
sure thal zgequdale Qas levels are reiained Proper 2pplicalion procecures
must De touawed 12 prowde satistaclory ¢.sinbunon of hydrogen prosanigs
Ga3 paricuiasly i the fumigatian o bulk commodily contaned 1n ierge
s1orages

Vinen pellets o 1anlels are not ynitormiy agoed 1o 3 bulk commodity mass
(ve suriace apphcabhon or shallow probingl exposure Limes mus) be
suhstantiatiy lengthened 1o alfow penelrahon of gas throughoul the commods-
ly As a ‘rue ot thumb™™ a munimum of 1 day stould Be added 19 the &=
posure time Listed abeve for each 10 feet the gas must penelrate downwarg
1t 15 preferable 10 2dd 2 days lor each 10 feet Some sirucfures can only be
treated when completely larped

Ir adgvtion, the furmigation period shou!d be iong engugh that the produchon
of hyd.ogen phosphmde has essentially ceased This will mimmize worker ex-
posure duning turther storage and/or processing of the treated bufk com-
modity as well as reduce hazards in the msposal of spenl aluminum
phosphide products remaiming alter space fumigations Temperature and
humighty 1o which Detia® Pellels and Tablels are exposed are smportant 1o
g geterminaiton since both lower temperatures and/or dry ar refard gas
reiease




e mmeerr s rmwWn L . amme s =t

Consequuetly  Eaionurg Ppens s o eommeneg 1 e Ldie gt Iarinlam
2e000s 20T MLy DO L e Quale T eosinol 4V s Toren Jonta ] pests giaoern il
congiltat, Thes s articularly fue At loact tonoeralcees heloa G07H) Nor
vail Ihey dlways provide 150 the craogbon of the prodachon ol hydrogen
Phospude: when Deilets or adde s are papmsed 10 ey denaale masture levels -
Gram at 7U°t angd 12 percent moslyre rovides, mpn acequate Lmue\; . (

1ons 107 turigaign

11 INE Tempe alure §oowhich the inuetls e enpuset s wanner [han the
fempaerdlure 12wiih e Delieis 0F lahiels dre exposel tg mdy oLeu? In g
vanter spece tumaegalion} ol My De possitle {0 Ghlan an efeClive msec! kil
Letpre e Tuntrgani 1§ Wolally spenl In this event il o permissatde to contluge
@ 5pace lurigalion 4s spon as an etiechive kil has been actaeved. however (n
RIS event the pedlels or lablets musl be deaclivaled poor e disposal See
geachivation mstructions on page 21 of thus manya!

Whenever possibie exposure penoos should exceed mimmum peeods listed
on nage 8 Remember. the key 1o elfective resulls hes with cotrec! dosage.
long exposure perods. proper apphcalion procedures and well sealed
enciosures

G. APPLICATION PROCEDURES
1 GENERAL STATEMENT
Tre toflowing instruchions are intended to prowide gereral guidehnes for
Typical fumigatiens  These instruciions are nol intended 1o cover every
lype 0! siuation nor 2re they meant 1o be restnclive Other procedufes
may ve used il hey aie sale eftechive ang consisienl vath 1he properties
of aluminum phosphide proaucts

2 APPLICATION PROCEDURES FOR DIRECT ADD!HTION OF PELLETS OR
TABLETS 10 BULK COMMOBITIES
2 Commodities  Listed raw agricultura! commacies. seeds wood
chips amimal leed and feed ingredients anc processed browers rnce
malt and Corn Qris used n the manulacivre of beer

b Storage Struclures  Bins lanks sigs  grananes. flat storage

bun-ers Dulx rar cars elc
€ Procedures For Verbcai Storage  (concreiz udnght bins and ntme (
SIo Iype D.As that can be quicklv transferren:
111 For Dest resulis all cracks ang open:rgs w1 the exceptian of il
CoEmngs shoylc be Ciased or sealeg prio: 15 fymigahing the tin
Te s end «801¢ near the g 10D cochnecting adjacent bins
NOLIC bE SEAIEC Priot 19 the turuGanan F 1he Din s entered to
seal these opemings alter tne lumigan! hzs been added proper
fesGié1Cry protechon must be worn
{2) Delermine  mimmum  expoSure tme tzsed on commodity
lemigeralure and moisiure Al COMMECHy moisivres of betow
11 5% exposure pennds shou'c e extenced to odlan complete
reachon of the fumigant
Caiculate the number of pellets or 1ablels neeged and 1he rate at
wnuich they must be addad basec van v raie ai which the hin
vai pe ldled .
Peceis 00 lablels may be applied by rarC 6 Dy an aulomahc
CisLeNser gn 1he Keachouse/galery be' o7 intn the hil opening
A7 2510MIUE CISPENSET Mdy 3'00 Be LSET *2 35C lumiganiinio [he
up'eq i the elevaler Add fumrgant in a3 corhinyQus 3 manrer a-
possinie 10 the commotily stream
(31 Seal the bun Jeck opemings afiet the aoplcahen 1s complete
(6} Verucat bins can be fumwgaled by deep oroting
{7) Bins requiring more than 24 hours 10 fili should no! be fumigated
Oy aqirect additgn as the n 15 fileg  These tins must be
funugated by orobing surface apphcaticn or other appropniate

3

(4

methogs
(8) Post  DANGER  placards on all entrances and on the discharge
gate
(9) Bins needn 1 be aeraled until they are transterred Workers must -
not be over exposed during his franster
d Procedures For Flat Storage  {rectangular shaped bins lanks farm A
style bins and other honzontal tans) ( ; (

(1) Check the storage for ligniness
(2) Tothe extent practical seal A7y venis cracks or other sources of
leaws

1

(3 D terrure e alern Drovedute fo e g [y
Shaliae (rolang geep Droteng un b gihihon e e b Y

E0 suttine A el

Hins reqeeanyg more han 20 noars 10 0 st ngt e tas
Ly atiebion an e oo Dhee sine ictge quanbiiies ¢t g
fumigant may estape belore The b e Titally Sealed
Frobes stoutd L nserled al bahzaniz! miedvals dlong the fongin
ang wadth of Ihe: iy The numbin of ety o Lablets per [rote 15
geieimingd by deading e tatad number of pellels or tabe-is oy
the 1911 number of proangs Peliets of ailels will be gropsies
1o 1he probes al intervals as Ihe piotie 15 wilhdrawn Releas.ng &
the funngant intop the prote at once may relard the produclion o
hydrogen phospfude ang megh! cause an igniion of gas 1rapoec
in 1he clump of pellels or tablets

Surface appiication can be used of Ihe tun can be made sullicient-
ly gas hight to cortan the lumsgan! iong endugh lor it 1o penetrate
throughout In this nsiance 1l 1s adwisable to place 1/4 of the
dosage in 1he fipor fevel aeration ducls This furigant must Aot
conlact kquic phase waler

(4) Determine dosage and expcsure ime The dosage will depenc in
large parl 01 a combination of 1he lightness of the seal. the 22
phcation procedure and the gran depth The poorer the seal ang
the tarther the gas must penetrate 1o reach thrgughoul the tin the
hgher the fequired dosage wyt be For good resulls ado ine
lengih of irme requized 1o the gas 1o penetrate throughout ine Din
t¢ Ine exposure ime qiven on page § of this manual To tne exzent
possible. tenglhen the exposure peniod As a ““rule of thumn ¢
mimmum of 1 day should be added 1o the exposure ime 107 25
10 teet the gas mus! penetrate downwarg (115 preferante 12 zce
2 days for each 10 leel

Exposure periods is1eq on page 8 of 1is manual shoyld alss o6
lengthened 21 commodity moisiures pelow 11 5% (o cblain ¢2m
plete reachion of the tumigani

[5) Arrange enough apphcators anc other workers 10 comalete ihz .ag
Guickly enough 16 avoid excessiwe Cxposure 10 RyG-
phosphide gas The procuchon of cas dunng apphcaion cen
signiicantly refarged by venhing flasks outooors concoc:
lumigations when lemperatures 1w the Din are lowest anc oi-g°
work prachices Itis often advisable 10 wear approved resne'o.
protection from start (0 fimsh Momilenng vaith a Suilable €2°2:
lion device 1s recuireg 1o assure that (2 0 3 pam § hoor TV, S =
nol exceeged See  indusinal Hygrene Monttonng  sech:s= -
page 19 of this manyzl

(6} 1115 olten advisadle as an acdimpnal Ssaung measute o Lovs” e
COmmOGily wilh plastc larps

{7} Seal all remaiming exils

{81 Post ""DANGER" placards on and lock ali entrances

19) The bin needn’t be zera'ed unless feelry is requited Cr~s, -
s2iely procedures bsteg eisewhere i laseing

Procedures for Bunwvers ang Other Quicosr Tarpes Commas g

(7} See sleps "3 and & nosectign ¢ above

{2] Wnen targs are being spreaa over greund slordge they shoo € oS
Glued clampes of olherwise sealec mqether Sang or wzz-
snakes can be ysed 1or a ground ez

{3} Apphcation may e made through shis in the tarp or the tarp can
be spread over the commodity aller 2pphcalion Seal shis z7er
apphecation

{4} Post "DANGER placards

{5} Thus 15 an outdoor apphication so safely momilonng and respirziory
equipment are noi required

Procedures for Rail Cars_Conrlainers Trucks, and other Transog-t
Vehicles

Rad cars. contaners, trucks angd other Iransport vehicles lozcen
with buk commodites to which Detia’ Talets or Pellets may be ace-
ed are Ireated i essentally the same way as any other storage facih

ly Detia® may be added as the veticle 1s being lilled. the dose may
be scallered over the surface atter Inading has been completed or 1ne
*abiels or peliets may be probed below tne surlace Carelully seat ény
vents, cracks or ofher leaks paricularty if the fumigation s to be c2-

10
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ned gal mttansil Hememue: ol o o Condanes stupne? g
gyback Uy rad may be fygmugated intranstt butil e ngt legal 1o movy
Hucks, Waners el over puhiie fodas 08 fglicayy unld thiry afe
aerated See sechon UL J O on page 17 ot ke manyal lor recom
mengalions on placarding  commogily 4eialign 2ot feaming of per
500 authonzed 16 remove pratarnding

Notity the consignee o the commodily 15 10 bt stuised undes Tunnga
tion | the consignee 15 unfamilias verlh proper hending ot lunugated
13l cars, i1 recommengss that they te provider wilh the necessdsy
information

g Procedures for Farm Slorage

(1) General
Since on larm storage 1s almost always f1al storage. reler 1o " Peo-
cedures tor Flat Storage ™ on page ' 9 this manual The nsiryc:
tions which loilow provide addilional guidance

{2} Sealing
Leakage 15 the single most imporiant cause of tailyce in lhe treat-
ment ol farm bins. Since these Bins are usvally small by com-
parison they have a higher ieakage area i proporlion to the
capacily. Most wooden grananes aie 50 porous that they cannot
be successtully turmigaled unless they are completely covered
wilh piastic sheeting or sitilar tarp  Steel bins are also usually of
very loose construchon and therelore. require much attention 10
sealing All vents ang aeralion ducls must be hightly sealeg using
4 mul poiyethylene sheeting or 1S equivalent  The plastic must be
sealed directly to the metal with tape or other adhesive 1115 not
sullicient t6 “"cinch up™™ the plastic as with 2 belt The surtace of
the grain should be covered with plastic sheeling after Jehia”
has been apphed Tarping of the grain surface will greatly reduce
leakage Other sealing technigues are recommended. t e Closure
of ali large cracks with cautking. toam nSulation or other sealant
Sealing these cracks wilt greatly reguce the requited dosage Two
mil of thicker plasuc can be used for 1arping the gram suriace,
however, the plaslic used on the outside ot the bin shoulc be at
leas! 4 mils When an entire structure IS 1arped the plastic must
te al least & mifs thick 10 prevent excesswe teanng dunng the
furmigation

{3) Bosage
Unlegss all the large cracks are sealed as descnbed ahove the
dosage recommerded shouid be 90-180 tablels or 450-900
pellets per 1000 bu. tapacity of the space under the plastic tarp

(4) Additional Appication instructions
Probing tablets or petlets into the grasn mass 15 the recommenced
methoa of apphcation Prote nsertions should be scatteted even-
1y over the Surface. A ngid PYC pipe. addul 5 10 7 teet long and 1
1/4 inch diameter can be used In this event use aboul 20-50
tablets or 100-250 peitets per probe The fumigant 15 gradually
released 1n13 the prope as 1t 1s withdrawn from the grain Releas-
ing all ine furmigant inle the probe at once may rejard the produc-
non of hydrogen phosphide and mighi cause 2n igmnen of gas
lrapped in the clump of peliets or tzhlels Piace np mare than 174
of the tota! gose in loor level zeratan ducts 8e sure the inside ¢!
the aeration cuclis dry before adding ihe pellels of 1ablets AcG:-
ton of Deta® 1o water in an aeranon duct can Cause a fire Seal
the aeration fan as descnbad above

{5) Additional Precautions
De not tumigate bins that wili be entered by hiumans or animais
priof to aeration Do siot fumigate areas which house equipment
contaming copper or other metals which will be corroded by
hydregen phosphide This inclydes efectrical and electronic
equipment

Place ""DANGER’" placards on enrances to the tin and near the
ladder. See section on “"PLACARDING OF FUMIGATED ARFAS
on page 17 of 1his manual

It monilonng equipment 15 not availlable. an approved camster
fespiealer must be worn lor sndoor apphcation 1! an approved
respirator is not available, applicahion must be done Hom oyutside
of the sile 10 be furmgated Also refer 1o all aiber precauhons
gwven in this manual
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s goos prachaoe T sptay e gfad suttale ailh ot 47 0ved 10
serhtidy profet et 1o velasd renileslahon gnd? 10 169 the space
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APPLICATION PROCE DUKE S FOR SPACE FUMIGATIONS

Procetures for WU Wareliposes  Food  Processing  Planty
Cramners Truiks  1Lmets Contaasrs and oiher SLIhe bealabie
tnoowre, o
(1) Determine e gosage of latiels 00 peliel, 10 B apphed based
upon the toliowing paramelers 100 $pace lumigahion
The volume ol 1he Struclute
The air ang/or commodily lemperglyre
The general nightness of the siructure to be
funmgated
{2) Determine exposure penod pased on the "Exposwre Gude oOn
page B o! Ihis manual
(3} Seal all operungs excepl for the door being used to enter and
leave Pay particular atlenln 1o opemngs 1o connecling or adija-
cent shruclures
(4} Place Irays or sheels ¢l Kralt paper of fod upto 125Q 1 (11
$q m) m area. on the lloor throughout the Struclure to hold
Deta® Tablets or Pellels
{5) Spread Deha® on the sheets al a density no grealer than 39
1aplets per 59 " o 75 pellels per sq 1t This coresponds 1o
shghtly more 1han ore hall 1ldss of 12blets or one halt task of
peliets per 3 *4° sheet Check te see that they have not piled up
and that they are Spread gul evenly 10 MinimiZe contact belween
1he :ndnndual tablets or pellets
(6) Pellets and 1ab'els may also be apphed n Moislure permeable
envelopes 10 fumigate commod:ligs  VWhen lumigaling in s way
the envetopes mus! be 1astened 10 a subsiantial suppor! Place no
more than 1{) peliets nor more than 2 {ablets intp ong envelope
Detia® Pellels ang Tablets shall not be placed n Or alached 1o
commodity packages rntenged 10r relaiers
{7} When tymigating muliiple story buiowngs. each lioor 1s con-
stdered a separate enclosure Apphcaton should begin with the
109 floor and ens with the ground tigor
(8) Seal all remainving exils
{9) Placard and lock all entrances
(10} Aerate Ihe stiucture upon complelgn of the exposute penod
Stangard aer2lion time ana prachices shcy'e be developed usng 2
tow level detecton device Practices vl vary wigely 21 citlerent
sies but will usu2liy Inciude operang v..nCoas GO0IS 2no venls
2n¢ activaimg any vendilahon equpmant Reentry of an ynzeratec
structure myst De done in pairs weahing appropnale respralory
equipment
(111 Dispose of remasning gust from tantels 6 peliets SEE STORAGE
AND DISPOSAL  on page 19 ¢ '~ mangy Avond Dregtnng tre

cust
Procedures lor Space Fumigalions Ungs® 12-5
1) Gereral
Foiiow 1he perunent instruchions geh immediaiely above an pant
e

Use of plastic sheehng or {arpachins 1o provige a tumiganon
entlosure 1s one of the easies! 2nd leas! expensive means for pre-
viding relatively gas tight enclosure: which are very weil suiteg
lor tumigation Plastic tarps are panetraled Only very siowly by
hydrogen phospride gas. and light covenngs are feadidy formec
trom the sheels The volume of these enclgsures may vary widely
{2) Sealng
An enclosure suHable for lumigation may be formed by covenng
packaged commodities with plastic sheeting The sheets may be
laped. glued. or clamped together to provide a sufficient wicih of
material {0 ensure that adequale seahng s oblained If the floor-
g upon which the cOMModily rests 15 of wood or olher porous
matenal. 1t should be reposihoned onlo plashc sheeting prigr 10
covening tor fumigation The plastc covering of the pie may be
sealed 10 the floor ysing fape qlue sand o water sna‘es oy

12




Shocenng Sad o Sand endn The engs Ll ine plastig Loverning or by
otmer suildlle procedazes The plashc covermg should be (gn
torces by 130 of Clher means around dny Shdip corners oi CoGes
1ty the SLICK 50 45 19 reduce e nisk of ledning  1funner sogeln'g
dboyl 2 Miis s sudabie 1or mosl adoo?! tarp fenngalions
towever 4l plastc or thucker s more sutladble lor ouldoor a))
PHCADOBS whete wind oo 010eE mechamcak Sresses Al jikely 1o
b encoushfered
3 AGDIDONAD ARk RO Insliuchaois,
Tanlgts OF peiets Mmay e auphed undet e edye of the 1ap o
thirgugh shits  The pellels or tablets should be profecied from con
densahon or other source of water The shis an the Covenng
should be carelully laped 1o prevend 10ss 0! gas once Ihe gose has
Ueen apphied  Peliets or tablets mus! be piaced in 3 single layet
Care should e taken 1o prevent the plastic tarp {rom covenng the
petiels or lablets 1n Such a way as 10 prevent conlacl with maist
air or 1o conhine the gas Reler to other sections for cosage and
exposure limes
{4) Addional Precaulions
See appropnate precautions o the fumigation is conducled m-
doors as opposed 10 ouldoors. Indoor furmgation precavtions are
handled as any olhes Siiuation where the application 15 made (rom
oulside the area being fumigated {1 €. the adding of peliels or
tablets 10 a dispenser for umform addstion 1o grain). Workers may
accupy adjacent indoor areas but they musl be protecied from
Overexposure 10 hydrogen phosphide by adequate sealing. ven-
tilauon or as 3 1as! resort, respratory equipment

Lat

Do not walk on stacks dunng the fymigation

Place "DANGER™ placards al conspcuous poinds on the
enclosure

Follow precautions isted elsewhere in labeling

{3} Aerauion
Precanlions musi te taken 10 assure thatl exposure 1o kydrogen
pnosphude in: excess of aliowed limyls does not occur both guring
the lumigalron and aeraiwon

4. APPLICATION PROCEDURES FOR INTRANSIT FUMIGATION OF SHIP
HOLDS
a General Intormanion
(1) Shipboafd fumigation 5 also reguiated by ihe U S. Coast Guard
Requlations 46 CFR 1474
{2} This product 1s long 10 ish  Keep out of lakes. streams ang other
aquatic envirgnments Do not contaminate water by cleaning
equipment or disposal of wasles

b Pre-Voyage Fumigation Procedures ang Precaupions

(1) Refer to ang conply wilh 1he requialions and procedutes lound in
U S. Coasl Guard Regulation. 46 CFR 147A

{2) Prior 10 furmgating a vessel for intransit cargo fumigation. the
master of the vessel of s representative, 3nd the turmigator muyst
determine whether Ine vessel 1s suitably dessgned and canhigured
S0 s 10 alow fer s2fe occupancy by the ship's crew thigughou!
the duralon 0! the vessel and the Jumigatinn/voyage

i1 1115 getermined that the design ang cenhgquration of the vessel
does not 3llow for sate occupancy by the stup’s crew thoughout
{ne durahon of the fymigation/voyage. thes the vessel will not be
fumigaleo unless all crew members are removed 1rom the vesse
The crew members will not be allowed to re-oCZupy the vessel yn-
Il the vessel has been properly aeraled and a determnation has
been made by the master of the vesse! and the fumigator that the
vessel 15 sale for occupancy

{3) The person responsible for the furmgation must notify the master
of the vesset. or his representative of the requirements relaling to
personal protection equipment® lgw range detectwon equipment
and that a person qualfied 1n the yse of this equipment must ac-
company the vessel with cargo under fumiganon Emergency pro-
cedures, cargo ventlation, periodic monitoring and inspections.
and frst aid measures must be discussed with and undersiood by
the master of the vessel of his representative

(4) Seal 2!l openings to ihe cargo hokd or tank using suable waler
Proof. gas ight malerials Lock an3/or otherwise secure all open-
Ings manways. eic used 1o enter the hold Post appropnate
"DANGER' placards on same
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{91 Un fankers (e over spave sressure tetel sysiem of gain tane
ISt LE Sedlad Dy (1) the Canine o8 auptopniale valves and (75
sedtnn the gugivngs mio e ouer space walli gas wght mg '

b} Conlatd anprupngte guthoities

(73 ¢ e Tutgat:on 1, no! cotiiving ang the vessel aerdteg belore

e ranned vessel legves o't The personan charge of (he yesse

Stiglinsute that al liist 1o use™s of personal eoteclicns equp

rreat 20 Ut gas OF vapul Quicy et desaic and a person qualied

1 Thet 0peratdn e on BoaC 1he vessel Quiing (he voyzqe

Duaing ihe tymugation or untu 3 miganned vessed legves perl o the

Cdrgo s A0rdaed The personan Charge of the fumigasion snztioin

sule thdl @ qualilied person usmg gas or vapor detection eguid

ment fest spaces adiacen! 1o he funugaled argo area and ai
regularly occupied spaces 1o tuigant leakage

=

il leakage of 1ne lumigant 1s gelecled. the person in charge of the
lumigalion skali 1ake achion 1o correct the teakage of shaft intorm
the master ol the vessel or us represenlative of the leakage so
Ihat corrective aclion can be 1aken

(9) Review wilh 1he master, Ot hus representative, the voyage precau-
Lons and procedures

*Personal protechion equipment means 3 fESpiwalor or gas mask
falted with a canister designed for phosphine gas which is approv-
ed by NIOSH/MSHA A gas mask and camister 1S apptoved for
use up 10 15 ppm Abgve 15 gpm or al unknawn CoNCent:21:0ns 3
SCBA or 115 equivalent must.be used

Procedures 1o0r Bulk Dry Carqgo Vessels and Tankers

{1) Apply edher e iabigts or peliels by scallening them umformiy
onto the comn,odily surlace utilizing as much of 1ke 1o1at syrtace
aiga as possiple 0r inserl teem unitormly into the commocity
mass by hang or wilh propes 10 any dgepth desired

(2) Close and secure halch covess iank t0ps. bullerworihs eic Im-
med:ately following apphcalon

Voyage Precautigns and Procecuras

(11 At reqularintervals mondor spaces acjacent it reas contgiming
funwgated cargo ang ali regularly occuded 2-€3s 107 temugant
leakage using appropnale gas celecton equip “ent

Special allenlion shoulc be given 19 hving Quarlers kighens.
s107erdoms  mess Kalls. keel ducls day rooms. the Dadge
enging rogm and any other enclosed spaces occupreg or fre
quented by crew members cunng a voyage

{2) H hydrogen phosphide »s gatected evatudle the spate o« '€z
locate anc seal olf the souce o' the leak weanng appaanate
respiralory proteciion equipment Venhiatle the ared belore ailow -
ing ocCupanis 10 return

{3) Do not enter tymigated holds or 1anks

{4) Do not open venlale or aerale the lumigated holds gunng e
voyage

Precaulons ang Procecures Durng Decrarce

I necessary lo enler hoids DG 10 C'SCR2TQE. 16S1 Spaces € fell
above Carge Surlace for fumigeni CORCENNALON. usING 3pprasnaie
g5 getecQni and personat protechion equipment Do not aligw. €ntr
1o {umigated areas withoy! persongt protechion equipment yness
tumigant concenlralions are at sa'e levels 25 indicated by g suizbie
celector

Personal Protective Eguipment ang Womtorning

{11 Fuliy toaded helds on gry bulk carners are considered an outoeor
furmigation

{2) Tanker hoigs which must be entered to furmigale ang partially
loaded holgs or dry pylk carrers are furmigated trom witmn the
drea being freated

{31 See sections ~ 1 ang M
manygl for requirements

{4} It hydrogen phosphide 1s detected a minumum of 1wo guzahled
persons on ship should wear the gas mask and canisler gescnb-
ed above while aerahng the areg and lotating and sealing the
leak

on pages 17, 18. and 19 of 1his




APPLICATION PROCYDURES FOR IRTRARSIT #uRGATION OF CON
TAINERS ON SHiPS

a.

d.

When funugating buik commodities 19 whwh girelt eddition ol pellels
or tablels 15 not allowed or packaged commodilies felen 19 Sechon
3 a" on page 12 of lus manual [0 rot place tablets togsely on
trays or sheets of paper o ol since movement o' the Contane: may
disrupt the correct placement of peliets ot 1atlels 1nsteqd they must
be apphed i maislute permeable COVELIDES A5 CESLNLEC 1N SECNON
"3aih)

When tumigating 3 commoaily by direct agaition ot pellels or 12blels
rete; 10 Section “*2 1 *" on page 10 of fus manual

Intransil {fumigation ol conlaners on ships s tegulaled by Coas!
Guard Regulation 46 CFR 147A and the appiCalor of Spper musit ob-
1ain and comply with U.5. Coast Guard Special Permit No  52-75
Contact the Coast Guard or Research Products Company for add:tional
infermation.

Comply with generai precautions given in labeling

. APPLICATION PROCEDURES FOR FUMIGATION OF BARGES

4.

?neral

ince barge fumigation is 3 type of flat storage fumigation as well as
having similarities in common wilh a ship, refer 1o the sections **Pro-
cedures for Flat Storge’” on page 9 and “APPLICATION PRO-
CEDURES FOR INTRANSIT FUMIGATION OF SHIP HOLDS™ on page
13

Barge fumigat:on 15 regulated by the U S. Coast Guard Reguiations 46
CFR 147A as modibed by U S Coast Guard Special Permit 2-75 The
shipper or furmgator must possess this perml priof to funngating To
obtain this permit contact
US Coast Guard
Hazardous Maienals Branch
Wastungien. D €. 20593-0001

Sealingi

pecial care mus! be taken in determiming whether a barge 1s suitable
for fumigation. Excessive leakage mav occur thraugh poorly sealed
hold covers

. APPLICATION PROCEDURES FOR FUMIGATION OF RODENT AND MOLE
BURROWS

a.

List of Burrowing Pests

Detia® Tablets and Pellels may be used out of doors only for 1he con-

trol of the lollowing burrewing rogents ang moles  marmot sp
~woodchucks and yellow-belly marmots {rockchucks). prame dogs

{except Uah praine dog), Norway and rool rats, mice, ground squir-

rels, moles (excep! in Indiana). voles, gophers angd chipmunks (ex-

cept in Califorma)

. Applicaion Instructions

Add Trom 110 4 Detiz® Tablets or 5 1o 20 Peha® Pelleis 10 each but-
row opening. Sea! hghtly by shoveling 5ol over ihe eatrance Place
the pellets or tablels far engugh down tne burrow Inzt the smt used 10
plug the butrow doesn’t cover the peliels of tablets. sinwing down
thewr action. Where possible, subsurface tunnels o runways should
be treated every 5 to 10 feet with a dose of 2 to 4 tablets or 10 10 20
peflets. Use lower rales in smalier burrows, in tight soils, undes marst
soif condilions  and fgher rates i karger Hurrews, i porous soils
and/or when sol mosterg 1s low. In extremely dry or perous soil, 111s
sometimes no! possible to oblain satislactory results This s par-
ticularly true in instances where the butrow %, slems are exlensive
such as moles or gophers. it 15 always belter not to fumigate dunng
extended periods of dry weather. Treal reopened bufrows and fresh
runways a second hme 1 fo 3 days after the imlal treatment

Detia® may be used out of doors only, for conlrot of burrowing pests.
Do not use within 15 feet (5 meters) of inhabited structures. Do not
apply 1o burrows which may open under of inte occupred buidings.

Envirgnmental Hazards
Tfws product is highly tond to wildhle. Non-targel orgamisms eaposed
to hydregen phosphide cas in burrows will be killed Do not apply
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¢ Special Local Restnchons

\ 0 (/{ \ 2

Wity 1o wdler of welands sy bugs  maishes ang
Jutagles) Duool contamuigls we™ 1 by Cheaming 0 Equpmenl or
[T T TR A [0
¢ Eacsagetett Spees Rest b,

The gos oF (eld™ P g mannet 1ozt ey v O Slheiwise Rarm g en

Aangeten of e dleaed spece, g alvflsety Moty Thed habiatis a
il of teceral L The use o 17 900000t s Conbo'ed 10 pre

VENT Coalh 01 harm 1o gpnganGetet ¢ Tredtenes speces hatl occur an
the 190000 Counties o elsew e e tange Use of s proouct
i 10 a7eas Lsled eiow s promoned withoy? hirst contacting and ob

Lamng permwssion lrom the Encangered Soecies Speciahist at the
nearest regonal othices of the U & Fish ang Wiighte Setvice {FW5)

Areas Inhabited by Endangeieg 0f Tnreatened Specres

{1) Black looled lerrel - States of Anzona. Colorado. Kansas. Mon-
1ana Nebraska. New Mexco North Dakota. Oklahoma, South
Dakota. Texas Uish and Wyoming

{2) Bluni-nosed leopard hzarg - Counties of Kern, Kings. Fresno.
Madera. Merced. and Tulare n the state of Caldorma.

(3) Desert torloise - Wastungton county in The stale of Utah.

{4) Eastern indhgo snake - States of Fionda and Georga

(5) San Joaquin kit fox - Counties of Kern Kings, Fresno. Merced.
Monterey. San Berito. San Luts Obispo. Santa Barvara. Tulare
ang Venlura in the slale of Caltorma

(1) NORTH CAROLINA
Dena® Tabiets and Pellels may only be used lor conlrgi of rals
ang muice n the state of Borth Caroing Use against other pests 1S
no: permiied

{2) OELAHOMA
A special permul 1or plack-ta:lee prade 00g Ceatrol by poisonming
15 requized i Oktanoma Contzcl the Oxlzhoma S1ate Department
0! Wilgute Conservation 10 ohlain this perc

{3y WISCONSIN
4 state permud 15 fequeted for use of peshiciges in Wisconsin 1o
conlrol smalt mammals, excep! f2i3 o muce Please contact your
locat Depariment of Natura! Resources oihice for information

{43 1NHANA
Use o Dena® Tat'ets o Peliels i57 mole conirgl 1$ not legai:n the
stete of indianz

15} WSSOUR
A slate permut ss required for use of pestiges i hlissours fo con-
ol small mammals, except 12is 2ng ruce Pigase conlact the
wussgun Departmen: of Conservahion ohice 1or iniormatn

16) KANSAS
A soecial permil for black-(asiec pra:mne dog coniro! by poisoning
is recuired in Kansas Contact the Kansas Fish ang Game Com-
mission 10 obiam (s permil

(71 CALIFORNIA
Use of Detia® Tabieis ang Palle s 1or Chmunia CONtrotis not lecal
ninz siate ot Canforneg

AFPLICATIGY PROCEDURLS FOR FUNCATION OF BEEHIVES SUPERS
AND GTHER BEEKEEPING EQUIPRIENT

Dehia® Tapigts ang Pedlels may be usec 151 the control of Lhe greater wax
moth In storec Deehives Supers and oingr beexeeming equipment ang tor
the destruct:on of bees. Alncamzed bees and diseased bees inCluding
those nfested with wrackeal mies ang loutbrgod  The recommenced
dosage for this use 15 30-45 lablets or 150-225 pellets per 1000 cu R

Fumgations mzy be performed sn champers al aimosphenc pressure.
uader tarpauting, efc . by placing the tablels or pellels on lrays or in
moisture permeable envelopes Do nol add more than 2 tablets or 10
peliets to each envelope Honey from trealed hives or supers may oniy be
used tor bee tood

. PROTECTIVE CLOTHING

Wear ¢y gloves made of coiton of other malenai if contact with 1ablets.
peliets or ther dust s hkely Wash hands alier use

-~
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RESPIRATORY PROTECTION

1 whLk RESPIRATORY PROTECUION MUST BE wWOGRN
NIQSIE/ MSHA approved respirdtory projechion mos! by veoi it Guning ex
posure 10 concenlfalions i ex(ess ol pemitieg iy of whee cangeniid
HoNs are uaknoan

2 PERMISSIBLE GAS CONCENTRATION RARGES £ O ii SkRATORY i’ii[;(

TLCTION DEVICES

A NIDSH/MSHA approved full tace Qi3s Mass - hyorugen phosplnde
camisler conbinalion may be usec at levels wp 10 15 ppm or 19 gscape
trom levels up 10 1500 ppm  Above Mns level 07 10 Sdualions whese the
fiygrogen phospiide cancentsation 15 udanown a NIGSH/MSHA approv
ed, seli-contaimed breathing apparaus(SCBA) of 1S equiva'ent must be
used The NIOSH/0QSHA Pockel Guide. 8-85. DHEW/NIOSH 78-210. usts
these and other lypes of approved respirators and the concentralion hmis
al which they may be used.

3. AEQUIREMENTS FOR AVAILABILITY OF RESPIRATIORY PROTECTION

Respiratory proteclion must be available ai the site of apphcation in case
it is needed when applying Deua* from within the struClure betng
fumigated. An approved full face gas mask - phosphine canisler ¢om-
binalron or sell-conlained breathing apparatys (SCBA) or 1S equivalent
must be available at the site of appticalion 11 SCBA or ifs equivalen is no!
avaiable a1 the apphicathon site_ 11 mysl be avalzble locaily. for example.
at a lire slation or rescue Squad

Respiralaty proteclion neett not be availapble for 2pphcatien from oulsige
the area 1o be lumigated such as addition ¢f tablels or pellets 1 automaiic
dispensing devices, elc., if exposures above the permitted exposyre limi
wiil not be encountered

Respuatory protection need nol be available lor ouldoor appications
It momtoring equipment 15 nol available on a 1arm ang applation Lannot

be done Irom ouiside the Struclure, an approves canster respirator myst
be worn duning apphcation trom within the enclosed indoor area.

J. PLACARDING OF FUMIGATED AREAS *
The appiicator must placard of post alf entrances to the fymgated area wiil

signs bearing:

1 Thesignal word ' "DANGER/PELIGRG ™ 2nd tre SKULL ang CROSSBONES
symbol in red

2. The statement. “'Area and/or commocity uncer lumigaton. DO NOT
ENTER/NO ENTRE™".

3 The statement "*This sign may only be remeved gfler tne commodily 1S
completely aerateg {contains § 3 ppm oOr iess phpsphine gas) It n-
completely aerated commodiy s translerred to 2 new sie. tne new site
must also be placarded and workers musl noi D2 exposed It more than
0.3 ppm phnsphine.*

4. The dale and tume {urmigation begins ard s compleien

5 Name ol lymigant used

6 MName, address. telephane number qf Ine anphcaior

All entrances to a lyrmgated area mus! D2 Dzctercel Where possiple
placards should be placed n advance of the furgaton i orger 10 keep
unauthonzed persons away For raifroad hopoer cars placarding must be
placed securely on both sides of the car near The 1zcders an¢ nXxl to the oD
hatch into which the fumigant is introduced

Do nat iemove 3 placard until the treated commoCity 15 2eraled down t0 0 3
ppm or less To determine whether aeratinn 1s complete . each fumigated sie
or vehicle must be monitored and shown to contain O 3 ppm or kess hydrogen
phosphide gas i the arr space around and. when {easible. i the mass of
commadity.

Transfer of incompletely aefated commodily to 3 new site 1S permisstble
however, Ihe new Storage must be placarded it 1t contains more than 0 3 ppm
hydtogen phosphide.

aporopriate measures mysi be laken {1 e . venlilalion or respiatory prote
lion) to prevent exposures from exceeding the exposure hmes tor hviroge
phogphide

Workers who handle incompletely aerated commedily must be informed ari

17

«.

L.

3 As an allernative to these aefalion pernnds ezCh (ontamer o &

Woq 3

11 rer oguemended that the per- o e nele 100 2o g Mo i afcs Ly
Lot vl the Physical Chemidl ang 17 0%y Cab Jeertas, OF I et
Shosphige They shoutd also he kousiedgedtie v baa fo ke Qan T
uvposere ety symploms gnd fr4) e Tttt g trpttgeen BT Lt e
POHMEG

GAS DETECTION EQUIPMENT

Vhere are several telahie gevices harheter (e lyin o the g K
used i Lonyuil Bon wilh e apiitepeate Ceterinr Late the, a'e oot
Sungle nenccs aned 00 BoL eguale miens Lo Itaonihg 4 rhahnrgte o AT
eguipmient 1o operale Futhermure ey 210 theseisively 30
remose momlonng provedures ang will medsare (oncentrgbiors o e
PROSPIIQL (1 A1 43 114Ce Jmounts 0n up Lse insTrug ons 3ig enciosen woin
each purchase Consull your 10€al supphet ol suln ggupment Gr c5niadl
Research Products Company tor more information

AERATION OF FUMIGATED COMMODITIES

1 FOODS AND FEEDS
Tolerances 1o hydregen phosphide residues have been eslabhsnec al
0 1 ppm for amsmal teeds and 0.01 ppm fo! hirshed toods. To guarantee
comphance with hese tolecances. o 1S necessary (o aerale 1hese com-
madhties for 48 hours pnor 10 oflening them {o the end consumer

2 T0BACCO

Topacco mus! be aerated for at least three pays (72 hours) when
tumigated n hogsheags and lor af leas! Wwo dayS (48 hours) whnen
furmgated in olher contangrs Wheg plaslic ingis are used longer zsfa-
tion penods wiit probably be required 10 aeraie ine comMmodily €ow 1 1o
03 ppm

:2ted
commodidy may be analyZed for resigues usind atcepted ares” {2l
methods. Il residues are l1ess than lperance levels the commsoTiy may
be shipped to the consume! regardi.ess of the zbove holgng pences

M. APPLICATOR AND WORKER EXPOSURE

1 HYDROGEN PHOSPHIDE EXPOSYRE LIMITS
Exposure 10 hydrogen phosptide must npl excesc he B hoyr TWa o G 3
ppm lor apphcators and workers gunng agphcalyon ApDhcahion i ¢zl
ed as 1he Wi ¢ perod Covenng the gpening of IRe ferst conianer #22 g
the approp -ate dosage ¢ fumugani anC C0$MG U the e "3 o8
fumigated wll persons in Ine lrealed siie angan agacent ingoot grez: are
covered Dy this exposure standarc

Aller apphication1s completed worker 0r apphcetor 2apOSGTe TSt ~ 17 g
ceed 03 ppm maamum Congentralion  Suth €2D08p785 Mey TICuS
because Of leakage into enclosed areas from furmgaten stes corng
reentry or dunng transier ol unaeralet COmmGY

2 APPLICATION QF FUMIGANT

Depending upon temperature ard huticily Doz Tayels gon Pz e
telipase hydrogen phosphice gas siowly uRtn Evllure [ mosl o
e @ Thes reiease 15 olten S1Iow EN0LGH I6 2607 § 200 z!ors in
lumigant 1 the desired areas anc 'ten Li0il Ing R
signiicant exposure 10 {he gas 1t the furmiga’e’ s €xDIsSwte EXCRECE "2 b
hour TWA 0f (0 3 ppm . approveg respiréicry prolechon musi be wp Ges
concenlratron measurements tor safely purprtsss must be mace us ~3 iow
level detector tubes of pther Suiladie 10w level pelechion equidme Ses
the “lndusinal Rygiene MGmlonng  sechon heicw  InfGrmgho non
hygrogen phosphide (phosphine PH,) deted1s lubes may be 017z ned
frem Research Producis Company

I11s oflen prachical to weat approved respratoty proteciion from szt 1o
huish This s particularly true when performang I3rge space fumigz ons
or when furiigaling butk stored commodibes in 1l s197age Huremis

3 LEAKAGE FROM FUMIGATED SITES

Hydrogen phosplide is tughly mobile and given enough time may
penetrate seemingly gas hght matenals such as congrele ang (nder
block Therelore adjaceni. enclosed areas hkely 10 be occudied smou'c
be examined to ensure 1hat sigrficant leakage has not oeeurred Seaing
of the fumigaled site and/or air flpw 10 e oCCu el areas shoult be ysec
to reduce exposure
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N. ST
1

ALRATION AND REENTRY

W e gied s 16 Dy enieree afiet lumigation o mysl be aeteled o bl the
leye! of hydeogen phospiaae 9358 0 3 ppm ¢ belos The ared or i
musl e mondored 16 ensure Mt iberahion ol Gas 110 the tregted com
motlaty does nol tesull in e cuvelopment of utistCeplabig levels of

nydrogen pheuphae B pot adow teentny INT0 1eal60 ateas by any Dt-e

sunt belore Hhes Dilic ufiess Praledlen by an duprovec resprgals

HANDHL ING UNALRATLD COMIOINTILS

Transies amg processeng ¢ a Trealed commadily pont o complete aerahon
15 petmssibie however. workers mus! nol be exposed [0 hydrogen
phospiide i eaCess of the permitted exposure lamids

INDUSTRIAL HYGIENE MONITORING

11 15 recommended 1hal hydrogen prosphide exposure be docurnented in
an operation log of mangat lor each sile and operalion where exposure
may occur  The purpose of this memioring 5 10 preven! excessive ex:
posure and (o defermine when and where respiratory prolechon i re-
quired This momitoning 15 mandalory although once exposures have been
adequately characterized. subsequenl momionng 15 ndl roulingly re-
quwed However. spol checks shou'd be made occasionally, especially it
conditions sigmiticanlly change or an unexpected garhc odor 1s detected
Gas concentration measuremenis shoule be taken 0 the worker's
preathing zone. Morinorag 15 nol required ouldoors

ENGINEERING CONTROLS AND WORK PRACTICES

1 immtial momionng shows 1hal workers are expased (o concentralions in
excess of ine permilted exposure hmits then enginegrng controls (such
as lorced air venhilation) and/or 2ppropnate work praclices should be vs-
ed where possible 10 an attempt 1o reduce exposure 10 below permtied
limds

ORAGc AND DISPOSAL

STORAGE

Flasks shou'd be stored in a dry weli venilaled area 2way from hea! and
unger 10ck and key Posl as a pesucide Siorage area Do not conlaminale
v:ater food or feed by storing peshiciges in ihe same areas used 1o slore
these commadilies Do not store in bulgings where humans or domesiic
ammals reside  Keep out of reach of children

Dev Tablets ang Pellers are supphed  Gas hontresezlabie 2lumingm
hizsks Lo not expose tne product msice iasks 16 aimesphenc maisture
&ny longer than s necessaty Seal tightly betore reluring opened 11asks
10 5torzge The shelt Lie of Deti® s verlually unlivmiied o the contane s
z'e Lghlly sealed

Flasrs Should not De sierea 2t sud-zero lemaeratures because 1his vall
1ngTease Ine posssility of anagmticn (Hash) when 6dened

DISPOSAL OF UNREACTED OR PARTIALLY REACIED T
PELLETS
(From spiits teaking fasks or other SQurces) Unreacled or parlally
reacted Betizt Pelieis or Denia® Tableis ere ecutely hazerdbus Improper
£.5003ai o these procucls 15 3 violalgn ot teceral lew If these preducls
Cannol LE CISPOsSeC of &y OfCinary use Of aCCR7Cing 19 g Insiruchions
mat follow  coniact your stale peshcice or enwironmenial conlrol agenty
or 1he hazardous waste representatve at Ine reares! EPA regronal oltce
tor gwgance (o not conlarminale water by disposal

ETS OR

Some local and slale was!e Qisposal requlatons may vary trom e faliow-
ing recommendatons D:sposal procedures Shou!e be reviewed wath ap
propriale aulhorilies 10 ensure comphance with lacal requiations

FOR SPECIFIC INSTRUCTIONS SEE  SPILL AND LEAK PROCEDURES

ON PAGE 20 OF THIS MANUAL

DISPOSAL OF PELLET OR TABLET DUST FOLLOWING A SPACE FUMIGA-

TI0N

a General
IT property exposed the residual dusl remaining atter a furganon
with Delra® will be a grayish white spent nonhazardous wasle age:
will contatn paly 2 cmall amount of unreacted aiuminum phosphug
However. residual dust from incompletely exposed peliets or 1able
{See "EXPCSURE GUIDE on page B of s manual ) will require
special care Continement of partially spent residual dust. as 'n 3
closed contamer or collection and siorage of large quantiies of Ims

9

~

o

lan

\l -;L L"# \ .‘)
dust May fesult n e loe fazeng Sma'l gminunts ot hpedrogen
phosptde May he Gven off from the unreacted alummun phesihde,
ang cenfimement of e gas ray resultan g Bash UNLESS T CAR BE
DE VERRMINED Wil CERTAINTY THAL THIS DUST 1S SPe1 o
MUST BL HELD FOR SEviRAL DAYS BEYOND THE RLOUWIRED LX
POSURE TIME PRIOR 10 DISPOSAL OK THL WEY METROD (SLE
BELOW) O DEACTIVATION MUST 8L Ustl) W THE DUST
AETAING ARY OF 1TS GREFNISH COLOR THE Wil METHOD 15
RLCOMMENDED

b Ory Mcthoo
[nope:n areas. smali amounts (up 1o & Basks) of residual dust may D€
dsposeo o on sile by buna! of by spreading over the land surtace
away liom inhabited buddings Up 1o 3 tlasks of this residual dust (4
10 7 15 ) may be collected in a onc gallon buckel lor holding o
disposal Larger amounts of residual dust may be collecled in a
parous cloth bag (burlap, cotton, elc ) for holding ang/ of transporta-
1ion 10 a swlable disposal sie Do not pul more than one halt case {8
flasks of labiets or 10 fiasks of peilets) of rasidual dust in each bag
Always lransport these bags n an open vetucle, Do not pile bags.
CAUTION: Do not use this method for dust hat stil retans seme of 11
original greenish color. Never conline, dispose of or store residual
dust in closed contamers such as dumpsiers. drums or plastic bags

Spent residual gust from Detia®  may be collected and disposed of al
a sanilzry tandhil. approved pesticioe incinerator of other approved
siles 0r by other procedures approved by federal, state ang 1ocal
authontes. h

Do not dispose of dust in 3 tolet

¢ Wet Meihod

Fiil an appropriate sized metal contawer 273 tyll vath water For each
gallon of water add 1/4 cup of low Sudsing detergent or surfaciant
Use no less than 10 gallons of water/detergent selution for each case
of spent matenal. Slowly pour the dustinto the container as the water
¥s stiered. Wear appropnate respiratory protection. DO NOT COVER
THE CONTAINER AT ANY TIME. This musi be done outdoors or in
front ¢ an adequate 1an that exhausts immediately outside

Dispose of the water/gust mixlurs (Slurry) {with o1 wathoui
prehminary pouring out of excess water) n a santary langhll or ather
suilable bunal site approved by locai authonties Where pernussidle
the slurry may be poured cu! on the ground 111315 held 36 bours 1!
may be poured into a storm Sewer

4 DISPOSAL OF EMPTY FLASKS
a Meihod One-  Tuple niase flasks and stoppers with water Then ofler
for recychng or recondiioming or puncture and dispose of them in 2
sanitary landhilf or sther approved site or by other procedures approv-
ed by state angd local 2uthonitres  Dispose ol nnsate in a samitary land
fili or by other agproved peocedures Smali gquantimies can be poayred
oul on the ground

b Method Two Remove hds and place empiy flasks oulcoors of in
structure being fumigated unt! residue in Masks s reacted Pungiure
and dispose of themin a samtary 1angfill or other approved site or by
other procedures approved by state and focal authofilies

O. SPILL AND LEAK PROCEDURES
1 GENERAL
A spill, other than inc:dental to application or normal handling. or punc-
tured flasks can produce high levels of gas, and therelore, attending per-
sonnel must wear a2 SCBA or ils equivalen! when the concenltration of
hydrogen phosphide gas is unknown. 1] the concentralion is known,
other NIOSH/MSHA approved respiratory protéction can be worn Wear
dry cofton or other gloves when handhing spilled material.

? DAMAGE TO FIBERBOARD CASE

( Check aluminum {lasks |l they are damaged handle as described on

page 21 If they are undamaged return them to cardboard cartons or
other suatle packaging which complies with DGT regulations
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LEAKING § 1ASK PROZE BURES

W alynnnum Hasks Fave been punclured or damaged causing a leas | the
producl may be immediately used. the container may be lermporanty
reparred wiitt aluminum tape o the Deha™  may be lransiened lion the
damageds flask to 3 sound melat contaner which should be sealed argm
properly Labeled ay aluminim ptaspiede  Tiansporl the damaged c(€
LiRers 10 an died sullable Lor peshode slorage 100 inspeclion f ortner v
Structiuns and recommendalions may be oblened o tequied, from
Research Products Company

Handie emply damaged conlaings as gescned under —HSPOSAL JF
EMPTY FLASKS ™ above

SPILL PROCEDURES

Do not flush spitlage down drain with water. DO NOT use waler al anyhme
10 clean up a spll Water in contact with unreacted tablels or peliets will
rapidly accelerate the production of hydrogen phosphide gas and coukd
cause spontaneous wgmition of the gas. I the spili is only a lew minutes
oid and 15 not contaminated by oiher matenals, collect the spillage and
place it back inlo the onginal flask or other sound metal container and
tighten the cap. If poss:ble, use immedwately. CAUTION: AN IGNITION
MAY OCCUR WHEN THESE CONTAINERS ARE REQPENED.

It the sprlied matenal 1s contarminated of has begun 10 visibly decompose,
gather i up and place il into open top, perforated gallon cans and process
1t immadiately

0o not add mare than aboul one {lask (2 o 3 Ibs.) of spilied material to
the bucket It on-site deactwation 1s not Teasible, these open containers
shuuld be transporied in open vehicles lo a sulable area away from oc-
cupied buiidings. Wet or dry deactvaton may then be carred cul as
described 1 fne sechon immedately below

. DEACTIVATION AND DISPOSAL OF UNREACTED OR PARTIALLY
REACTED TABLETS OR PELLETS

a Wet Method

occupied structures Fill @ drum 2/3 full with water.

Transport matena! Dy hand or in open vehicles to open ar away Imr("
]

Add 1/4 cup of Iow sudsrg detergent or surfactant in each gailon of
water. Each flask of {ablets or pellets shoulo be muxed with nio less
than 1 galfon of water/¢elergent solution. Slowly pour the material in-
10 the water as 1115 stirred. Stir occasionally ihereafier for at least 36
hours Wear appropriate respiratory protection. DO NOT COVER THE
CONTAINER. IF THE CONTAINER IS COVERED THE HYDROGEN
PHOSPHIDE BEING GENERATED WILL BE CONFINED AND WILL
DECOMPOSE EXPLOSIVELY The wet metnod of deactivation 1s the
method of chowe for quantities v excess of 5 flasks (10 1o 15
pounds) It is sale to dispose of thes sturry,

Dispose of the resulting deactvaled slurry, with or wathout
prelimmary pouring cul of excess water, at z landhil or ather sutable
burial site approved by local authormies \¥here permissibie thrs
Slurty may be poured 1110 2 storm sewes or oyt onto the ground

b. Ory Method
As an allernalive 1o the wet melbod, when permissibie small amounts
{up to 5 llasks) of partially reacted or unreacted material may be
Spread out in an open, secure area away from occupeed buildings to
be deactivaled by atmosphenc mosiure.

MOTE: Never place pellets. tabiets, their dust or the dust/water
slurry in a confined container such as 3 closed drum or plashic bags
Any hydrogen phosphide generated will be conlined and may decom-
pose explosively

R
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