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Onicc" of PC"slicidt' Pl'Oglilllh 

RC"glstf<ltiol1 Division (7505Cl 
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NOTICE OF PESTICIDE 
-.lL Registration 

(under FIFRA, a~ i.lmended 1 
_ Reregistration 

NDme and Address of Rf'gisrJ"Dllf (illcJudr ZIP Code): 

Drexel Chemical Company 
P.O. Box 13327 
Memphis, TN 38113-0327 

EPA Hcg. Number: D~t(' of Issuance: 

19713-596 May 4, 2007 

Term of Issuance: 

Conditional 

Name of Pesticide Producl: 

Drexel Master Fume 

~ote: Changes in labeling diffenng in substance from that accepted in cOlUlection wlth this registraTion must be submitted to and accepted by the 

Registration Division prior to use of the label in commerce. In any correspondence on this product always refer to the above EPA registration number. 

On the basl~ of infonnation fumished by the registrant, the ahove named pesticide is hereby registeredlreregistered under the Federal Insecticide, Fungicide 

and Rodemicide Act 

Registration is 111 n("l waY' to he construed as an endorsemenl or recommendation of this product hy the Agency. In order to protect he<llth and the 

environment. rilt' Adl11inistnnor. on his motion, may at any time suspend or cancel the registration of a pesticice in accordance with th~ Act. The acceptance 

of any name in connection with the registration of a product under this Act is not to be construed as giving the registrant a light to exc,usive use oflhe name 

or tro its use if II has been co\'ered hy others. 

This product is conditionally registered in accordance with FIFRA section 3(c)(7)(A) provided 
that you: 

1. Submit and/or cite all data required for registration/Reregistration of your product when the 
Agency requires all registrants of similar products to submit such data. 

2. Please note that the container label and applicator's manual constitute the entire master label for 
this product. 

3. The Stewardship Plan has been detel111ined to be acceptable, and IT,ust be maintained by Drexel 
Chemical Company. 

If these conditions are not complied with, the registration will be subject to cancellation in 
accordance with FIFRA section 6(e). Your release for shipment of the product constitutes acceptance of 
these conditions. 

A stamped copy of the label is enclosed for your records. 

Signatul'e of Appro"ing Official: Date: 

V"'"=Orl~ 1:~(;1) MAY 4 'X'D7 

Insecticide-Rodenticide Branch, Registration Division (7505P) 
EPA ronn 857(1 (, 



-------------_ .. _--------_ ...... _-----------

RESTRICTED USE PESTICIDE 
(Due To Inhalation Toxicity) 

FOR SALE 10 AND USE ONLY BY CERTIFIED APPLICATORS OR PERSONS UNDER THEIR 
ONLY FOR THOSE USES COVERED BY THE CERTIFIED APPLICATOR'S CERTIFIC.ATION 

I~AY 4 2007 

MASTER FUME 
SpeCialty Gas Fumigant 

For contro' of E')(iSlmg mfestations of insects and related pests si,.Ich as (or 
inciudmgl Bedbugs, the larvae and ad;;lts of Carpet beetles ~e)(cepl egg stage) 
Clothes mc!hs. Cockroaches (American, Brown-banded, Oriental cockroaches). 
Death walell beetles, Drywood termites, Formosan termites, Old house bor­
ers. Pllwdet post beetles, Rodents (rats. mice) 
For :.JSE" Ir' dwellings (including mobiie homes). Buildings, Construction 
rJlaterl8lb, Furnishings (household effects). and Vehicles including automobiles, 
DlISt,"S r'c)i, cars. recreational vehicles (but not including aircraft), and surface ships 

ACTIVE INGREDIENT: 
Sulfuryl fluoride 

OTHER INGREDIENTS: 
99.8% 

0.2% 
TOTAL: 100.0'1; 

KEEP OUT OF REACH OF CHILDREN 

DANGER ..... PELIGRO 
POISON ~11:~ VENENO 

S ~J&t~·,~: er:tl(O'1Clf I;; "~I(J\.Jet« l:iJsG"e .. 8:g~'len para que se I .. expllq"e a usled 
10:' del;!!I.: ,I' yo ... do [1[.: c'r":IHSlallC; lroe labei find s:)meone 10 explain it 10 you in 
"etal! J 

EPA Reg. No. 19713-596 
EPA Est. No~. __ _ Net Contents: __ _ 

~- .... - --_ .. _ ... - _ ... _._--, .. - _ ... __ ._. --, ... _ .. 
FIRST AID 

IF INHALED: 
• Get exposed person 10 fresh 8ir 
• Keep warm and at rest 
• Malo;.,; 'SurlO perwn can breaU';e lree\y 
• H breElthi'19 has stopped give artificial respiration 
• Do not put anything in the mouth of an unconscious person 
• Cflii 3 poison CO<1lrol center or doctor for further treatment advice 

IF LIQUID IS ON SKIN OR CLOTHING: 
• ImmediaWly apply waler to contammated area nf clotrmYd before remoVIng 
• Once a'€.:'1 has thowed remove contaminated clothmg. 'shoes, and other 

item:. coverll19 !>kw, 
• Wasil C('!nlam,r.ated Sf;.I'l area thoroughl)' or shower 
• Cali d OOI~()n control center Of doctOf (Of further treatme(1\ advice 

Jr LlaUID IS IN EYES' 
• Hu:ti €'\'f.' O~'I<) 8m nns.e slow1y anc' gentl~,' \-\~th water lor 15 10 20 'TIlnL.J\es 
• R~:n1ov<2 ('untdcl len.."l'C', il pre5en~. alter trll.: [Irst 5 minutes, Ihen Lont>nuc 

nn<,ll1g '·.'il:" 
• Call f,) ClOI~on control center or doctor for treatment advice 

III <'III C<l~W' ,)f Dverexpo:>ur~, such as nausea. difficulty in breathing, abdominal 
~afn. slo,,;'inq uf movements and speedl. numbness in extremIties. gel medical 
allenliwi IIl11n~diat('!ly T~lke person 10 i'l doctor or ernergerx;y treatmel1t facility 
Have Ina rroouct contail1erorl"lbel Wllll you wlwn calli!l!:l <l poison control center 
or doctor, or g0ing for treatment, For informatron 011 Ihis pesticide prodLrct 
(including health concerns, medical emergencies or pestiCide rncidents). call 
the National Pesticide Information Center at 1-800-608-7378 

Note to Ph'jslcian: This product is a gas wli~h 11t\f. 110 wamil"'9 proper1iBs 
such as odor or ~ye Irritation. (However. chloropicrin is used as a warning agent 
flnd ". '" known lachrymator) Early symrtoms of exposure 10 this product are 
respirat0ry irritation and central nervoLls system depression. Excitation may 
rollow Slowed Movement. reduced awareness. and Slow or gClroled speech 
1',<1, bfc nGkd Prolonged exposure can produce lung irr\\ahon, pulmonary 
... demH, fLcHI$pa, and abdomi'lal paIn. Repeated exposw€ \0 high 
c':ms~'":lral,or1S Of 111i$ prodU':! car, resun in sign&::ant IlXIg ard kidney damage 

,Slngie f'1'~CSJres al h'9'"' cO"lcentratlons hil','€ rt:sulted Ir death. Trea: 
I sl'm(ltu'1,;,!,-"I(;~ The hQll d !o'ln cf 1(1i,: pre.,duct In the eye mil, Call&E rlamage 

:l..,C! k ·t'~· ~,~ '<'Ite,n Cor fre~ZJng 

PRECAUTIONARY STATEMENTS 
Ha%8rds to Humans and Domestic Animals 

DANGER; May be lata: il swallowed. Extremely hazardous liquid and 
vapor under pressure. Inhalation of vapors may be fatal. liquid may 
cause freeze burns 01 e>:posed skin 
Do nol gel in eyes. on 51,i'1. or on clothing. This :Jroouct is an odorless 
gas fumigant. Exposure to toxic levels may occur without warning or 
detection by thE'! Llser 
PERSONAL PROTECTIVE eQUIPMENT (PPE) 
Protective Clothing 
Wear goggles or full fac~i shield for eye protectil)n during introduction 
of the fumigant. Do not wllar gloves or rubber boots. Do not reuse cloth­
ing or shoes that have become contaminated ~,ith this product until 
thoroughly aerated and cleaned. 
Respiratory Protection 
If the concentration of this product in the fumigahld area (as measured 
by a detector device with sufficier)1 sensitivity such as an INTERS CAN 
or MtRAN gas enalyzer) does not exceed 1 ppm (4 mg/cubic meter). 
no respiratory protection IS required. When this concentration is ex.­
ceeded, all persons in thf' exposed area must wear a NIOSH or MSHA 
approved positive pressure self-contained breathhg apparatus (SCBA. 
no! SCUBA) or combination alf-suppiied!SC8/1 respirator such as 
manufactured by Ranger Survivalr, Scott, or MSA. Before using any 
make or brand of SCBA, learn how to use il correctly. Determine that 
It has an adequate air supply for Ihe job at ham:. that it fits properly. 
providing an adequate seal around the face, and thai it is in good 
working order. For more detailed in1ormatlon on the SOUfce and use 
of air monitoring devices and respirators, consLiIt the 'Structural Fu­
migation Manual of this f,rodllct 

Notice: Read the entire label, Use only according 10 label directions 
Before buying or using thiS product, read "Warran1y-Conditions of Sale". 
In case of emergency end<lflgering health or the environment mvo!ving this 
product. call 1-BOO-CHEMTREC If YOLI Wish to ob,ain additional product 
informatron cal: Drexel Chemical Company at (901) 774-4370. Agricultural 
Chemical: Do not shrp or s'ore Wllh food. feeds, dugs or ciothing 

GENERAL INFORMATION 
APPLICATION PERSONNEL MUST PARTICIPATE IN DREXEL CHEM­
iCil.L'S SULFURYL FLUO~tOE TRA!NING AND ~TEWARDSHtP PRO­
GRAM, MASTER TRAIN 
Read Ihe iabe! before lISln';J thrs prod~cL Fa·iow a:' iabel precautions 8nd 
QlrectlorH; Prior fo the J::dl'1lf'S pnlenng Into a fumi:Jation agre.ement. the 
Facl Sheet for thiS ~r('dllcl "It'st bE' pr(wlded to an adult occupant of lI.e 
str~rcture to be furlligctted 
This product IS a highly hazardous matel"l<~l. Only ndividua's knowledge­
able of the h8zards of thiS chemical and trained h the use of requrred 
respiratory equipment, deteclor deVices. emergency I)rocedures. and in the 
proper use of this f~migant should use this produc1. 

DIRECTIONS FOR USE 
It is a violation of Federa' lilW to use IIIIS product in a manner inconsistent 
with its !abellng 
When fumigating. observe Irl(a:. state and ft:deral rules and regulations 
including the use of the w<lrnmg agent, chloropiclin, clearing deVices, 
positive-pressure self·contalne~ breathing appar8t~s. security req"Jrrements. 
and piacement of warnmg s gns 
USE PRECAUTIONS 
When ~sed for fumigation of .?~1C,os€d spaces. such as boxcars. chambers, 
houses cmd other structJre~ srlps, anc o!l1er tran~pNt vehlcies. tr Jcks 
warel1o~ises, vans. V8J!ts lv'o pe's')ns tra'nec II"l tre ;Jse of thiS prodJcl 

5;'3SPC..-c . .:~" 
r,'t.,;c,,!:,r:; F,J!!E p?~& < (: 



mi.,<lt bf' )lr(,-"prt ill B t.,T1es d",w)g 'n'_fodu:::t.')fi a' !_i'·'l.r,j't r('("l:~) p"'.cr 
to Dl;rt~lL~ flrj o"r;',g th, In t<atior, (I' !tle ,n~'? f,€',o,'",", ~,'~;:~'ciJri'; ;,!~,-_r 

flfrJU.J-' f.'l:_.'c!',; ;'t''T' AtlsFSic"'f' rf""C- ""h'~-·- "'.~'r, ,,"':,.' !>,<1! 
.:, oI_'~'~.', ~.~': ',~j 1")' II e ~tatp T .. J " ,. '",' < __ " 

"<of-'·I r"c"t/,-::; <, CV'1::J.:::e:: '{_");':'-, 
f u 'l1'!=,-!&( 

Do !"lot ai';< i '·.':r n te"1?f'rf>~.;re 01 s'te o· P(,,;~ ,"c.:',," 'I 's '0.,;, 

L.lfT ,",I..JII· '''l.:'1J!U !O:-! [';Or"lro 0-1 ,n~o..-:~ ~\f><,!5 T~;,', 1('1"~,t ,It"r[-, rT_:' 

bt. me",,,;';;;,, 0'1 !tit' 5 0D 10...1' 08\<0'-' ::._O-f ~;J' ,,0' • \','"o('1"Vl' Ih(' C(){l'f·~1 
p.:nl 01 !hr "t'.Jct~·f mr)' be, Tf- ,,: ri?5~:,C!10n ::'l" ~ f\c..' api,I). ·!.'III·:-' 'r" 
pl0dL_'C~ 0'- ,'~"'Ci I ... , ':In'r::.>, rodent,> 

l,r\'n[,I' f..JfT1PDt fl) ie' smg,e unll'ro(;n' w!lr''1 or (,(,," (,ctrd Iu iJ I<:H9f' 

Elrl'C'Jff ',.j('"' 'i! I"".n hOuses apart'T',flnt~, conjnrp""lJmS ~l' un'I" c-1 !hL 
F'f't<n' utr.J.I,J[p rnurt be vacated d,Jlir,g It,!,. i .. Hl'IO,jtu>'1 ~ 'Id n("f:I!,,)n 
per,DO:; 

R!>P"Io'l,' f dl:,,(, ,!('ll1t, fruJl1 thfo structurF, beforf> fl,rnl{Flt"on 11 thl~y cann01 
bf' !;1,.,I,tJd adeqcl;,tply to prevent exposure tu !fl!!. prC/,j,Jcl ChluroplCll!l 
must be' USt'U 11S dc~crrbed on the label to warn 01 ai' ongOIn[l iunnq,ltlon 

PREPARATION FOR FUMIGATION 

Chamber Fumigation 
Uf,P. [l 9iis-tlgr' c'lamber With adequate circuiCl~I')r. 101 chamr'N fumig,,llion 

Construction Materials, Furnishings (Household effects), and Vehicles 
Fumigation 
r u »{. pr··~"!<il',)',:; flS apprornat£; lor ch8rn'Jt,r Ii-Ire:': IJmlg:lII[j" or 
\nr~:'I~ ,n tJmlfj:,toor Ie aSSure goae co..,l, I.'-mpnl tf IhE:;Ja fur (I"t" 

rCCOIf''flcr'dL,:::1 j;~',od or Cxpos.Jre 

StructlJral Fumigation 
Rc""c',f' f r .,,... I~,_ str ... lLJ'e to b,s- 'J'lli;atEd a perS,m" CL"liC;:.tIC "11i.J ~ 
p",!~; rc _J,ro lh'1, and des:rflt'e g~i)':.-,r,g ~ arb R"~TC\'P m.,ttrpo,SP;O 
':£'xcc.;:' \··:,C'·t>~':'~>1 .;r(!~' !0',\b corn.,'f:-t€ J e'l((- opod ,- 1.\8~F~1 ;,r~ ,I r:~)",'~ 
0- r, rr.JVto L.:JV",,~ ~00C' k~d drJgs and 'Tl!::o,c,rii 5 (!I~,0d,II'~1 t'l'ls,=, 1\"'1f'3 
II' ,r,1r-gp'_I!Oh <-il,j Iref'-7B'S) c?~ re'112>r, ill l/'>e str,:rl Hi- II tnwo' iHe <'1 

p'81->L- 9 ih CJ 1'-11·(:; tO~!'(jS, c-a~s D~ )<'i'5 ',\Ith th(, url\Jln,,, rn;!n.JI<,cl~,n:1 s 
,:Ir·llp,'-t t.! <.I. tnt",c~ Fou:! feeel, elrJg& Cind m<:dlcinili" (mciJc!ng thOSe 
Item~, ,n rrfl·~cr;J~ors «no freezer~) rot In p.astlc glas:, or I'Ile1a toottle~, 

c;)n~, 0' Jar~ Wttl"! PH? o'lgma ma1u1ach'ler S air-tight SPili int~IC!. (le'ed tel 

bc removeJ from 1"€ f.Jrnlqc;tlon site. or double baggeu In NytotulnP' bilgS, 
whl,ll ,'"H .J~,jl''"t)I{' from distJibulors 01 thiS produc.1 

Open OpPfilble mtFrn.'l1 doors, interna: openmg,: to at11cs and ;;utl are .. ),;. 
stomc)l dH"~t~. cablnnts, drawers, closets ancl flPP',I"nCP$ (such as 
Wd~hor~~ dl~;h/;il~hers dryers, microwavE' or conventiona' ovens etc I 
Ui'In[:l f-' ~ :'''''- fa "I,'; ,: wil he r pro"ode fOI forced dlstrlb..tlon and aeration 
D~ b.'l>t'~'-"t-.. ,'nd other r1e,Jd ali spiices to ra'~I:II<ltH r~f'l~j dlsp~rsiOIl of 
~af Pdrlg(.r;:':.Jr pnd F'FEile r j')ors may be :ef l O~f2" I(ll-)e unils art, turned 
otl (l' (jl.~,-t''lro~-'"t~"j ;l'~d (I,: fooo 'tEms ha'~€ been rf'nloveri If 11'8 app'lcatcii 

c)O("", \. ~d\t- H!>j p;:J !;:<oj l!e"':1s In c osed r;;d'lql?ra~ors 3n(,j heelWS 
:1.111": ,,, 

~T,,,,,:, ". "';'~':r c! t'" S p':)d_cr T a--"_r·· I~ 1 PP'!', or ,e5,­
Use Prec;lutions E.' '-,;-:.1151"0 a f a··les ~,~ ..;':1 I';; ," 0t 'lgI1T_s of waIN 
I,ta',", !-.<c. 'l:-'rl:~i(';!aIOi~ r,,'l"g8S 0118"1$, brQhe-~ 8te. LJrrl orl o' .mp!,IQ 
" p ,:--~, 'C,', I',c't,ni:] (':e'11€';t,; suel' <lS tt-,ose .~ he"t",,, ;::<aI105 organ>o, 
pIc Sro ... 1 lJ': H.i~:-'''Cll,[ 5'I>.'I\C" con:'o's for app,!i~I'Ce~ ,~,..,:' Ightlng systems 
I'.h"_ ,I) ',~ II I',e ,lQfoQ "I tr'L.' sriice 10 bf' 1.Jr'l 9<,le:i 

SUrtllcf' Ships in Port Fumigation 
~.Jr!:-~~' ,~, i'!c 1'1 S~Zf, up ~~, im::J inC ..;d'ng 18rgc occa'l-goll'g ships IllilY be 
f~lml<J"I"'1 w'I" !I,,<, proeJu(,I 10 rontro! the \-ar.oclS pesl,: 'Isle-d, The 
r"(l1!'~;I(,r,;, fJml:i<1t~'r and the ship's captain !Of oWJler) shell I follow <'l:t 

<iPP Ic?t'i(! rU;lUli'ltlOU" Inc udirrg those "sted In the Departmenl 01 
lran"pr'rt8:IP~ Chi'lptm 1 Parts 147A 1-147A.43. No peOpliC!, pants, or 
pl'I~· rllioy hI' 011 \'Iualu dunn~llumiga\ioll e)(cept lor 1110SO ;.'f:H~on5 Irlvoillett 
Ir1 fumlp<1tlldi 

The pf"~OI' rcsf,n'l!:--Ib,l; for the fumig,~Iion m~lst notilv th~~ rn<-Jstl'l of the 
\'FS"(",, Dr h;~ rfprpser.tal!\e, of the requlrem"nt" relating to i'er"ona; 
!:r('tl-(t'~:n "c,llpnH,,,,f "nr1 delection cquipmPlll ElllP'pency ~r(ll,~dures, 
(.,1[(,(, Il rll;!dl"", i--'~'rlor:i)( m'Jllltor)r;g and In,;p(;C'~'Clns, and Ilrsl old 
"w;,~ ,',~' n'~I~.· ~o,. r11<,C;LI';~"j 'NIt!, anrj cJl)d .. 'sl.~,:-'::J hi tllR m,1strr of tile 

I :,;,,!,.!cr 

'-,.",,; ';' 

"t""," 0 1 ,' 

'r II<:iet, : !s deterlpd, tilP pf<f~,or' 111 charge oj Ihe 

'.~- i":''- to C0r~,,;_:t Itl':" 1~:"Iko1~e nr ;''«', l"lbrn> th( 
0- 11'- r!C~'reser:o""c :'f PIt: '('altaq'~ ~ 'lh;Ji, ('(J;rH.-II"~' 

"Cl~ ':IE e(~o~",-I t;, tl'e ("em r:il II not l<,mOl/ec 

tE' ~rv~e.::tea <"3" e';;-:'l~Jrc Ttle .'8Sbe; "nelS) 
'1;)t 1:;" r',- "t'" d"'''>1 tfo{' '. rT'lg?t,or 2r'[; <W'fllv>r, ".,'rlo'Js II reentry is 
r,f Cf ';1, "If tn', _-1t ';;'."r " cern;' el';; ;:"'''~'I __ f' ;'I!;-S<;,l[f' Sf> 1-~, I1t8111ed 

Tarpl1vlin Fumigation 
U>lt.r,(pr'.~'! .'.'I'.J:", \"'-h"f-~(H~~"'Q lISf:fl!'lgI1\ r(',.'~~i""m,'I~~f).--'-'~ d1 

m" OJ \1' \ CI,.;ll'd r,~::n or J)t", Hrl\ C'lC shl·';Lng.,f ;1' I (I')'; n'o Ihl( ktl( ',~ 
Set; >tFi"., ~( <,' O,~(U;E:~(!'llleCUof:·':'J,'-i-~"Wl",c.{., ,,',::J 
Of Wl'-ql'/(.li ~'I,-j",! I VO/HI 1'.01' of'Nerd Ir(;'ll IOil')tI~.·'!)P If) trw -,,,,,f''' If 

not f.lf',C!f1'1 '/ mOls: to 8',:1;-,511 bo'flEr for tr,c 'J,,:,!r> nt;f!ln,t.:C ('.,C');"f' at 
gfls P'HOll!J f InH S()I ,'lIlO to flVOld U1JUry to nf;ilr~ f p:i-Jr1I<, 

Taped Fumigation 
F:f I..'r;-','ga;:,)'- S:~CS !\ 8' c~ t+. ~(,-'ri e:J ':",t:, ~,,-!,, _ ~'<l;lr" o· ta~e sea 

,y~",,,~,,'c;- f ~'-,-')~:1 ·:c ... ,- \ :10:"". '.~,~' 1,-,,' 11 h,' C.'''''' ~r:~ 

WARNiNG AGENT 

Lt-_ c".,;,.,!:r;r if ,,\ - --r;; a;E-,T "iroo.' '1:' 1-'( s"u,:~,;rE' dJr.ng 
f.I' l(;lat,o, '1 c.b.J,~€-" ~'T"""~-J r,1 1".- ";r'~ '.--,,,,.- ,d OI5':.')W IOrt <''ld r25 

<' \~~) cii52grE-ea"", ,:,In::?, -,' L,:j:' .-;' \,'r\ '" F!'!'<1~IO"~ CfJ'c,'O;:'':!'~ 

rI',~, '-'to! JSBO b, ;; ~e~'lr, U;': ',r-8 to i rt:' " t,-_:. LrTHgar~ cr .. r,de" the' 
~.:p<o -':,SIC':, 

!r o,der to av[},d CofE-(.: e~~'o~>_,f\, !t ",f' IW11'92n! being rE'1'o8Seo. 
cnl(I'o::'IUlll fT'J51 be re:PC!~E'd Wlti)I" tf,E- STrcJcL rp 11Ip:;~: 5 to 10 minutes 
prior to introduction of the lJr-,-,v!"If! 1-';;1'_'-' a h-lnrtl ... : of wrcklng agent. 
lE: 9 cotton I If1 8 SI'E! (l'N .r, (A(..j),Cfln c\<,v'r;11ID1 container Do not LISt 

ch,oro~';c(-" eva~oratI0r, ~ontil;'lf"S O! ii;'P'I',<;I, ,,.. Pq.llfjITI€nt mede 01 

n1?!Jf1p.51.om, BunlrO\.HT'. oJI :il~,lr ,{Py:-, f''' 1,IIUf(JjIClI(I rr,ay bE' SEverely 
corrOSive to s,;ch rne!;;;: To ('r;11C1f1C(' tilr' dlSl'lbLitlon of chloropicrin 
tl"!roughOIJt the structoJre piau' trw sh,1'low Cliloropicfln evaporation 
container in the air Slre,3T' of a lan_ PUUi chlon ~,i(fin over the wicking 
agent When adding cilioll'plcrin to evr-JIJ<>r;cilit'r, l.onl;:,lIleI5, dlspenso no 
more \11811 3 flUid Our1cr';, per conlarrwf Use 1 f;uld oz. per 10,000 to 
15,00C cubiC feet· 13;) ~~I pe< 2RJ 10 42:1 cubiC meters) of space to be 
I,HllI9<1teti Egtab l'3h 2t ([15t o"e chioroPllco" In'roductlon 511" for each 
4S.00C C .. ~IC feE! 01 SPC1CI2 to tf- tUn11giilpcl RerlOval 01 all chicroplcr,n 
(' .. aporatlon contamf:r:- /13,11 IhF tumIO<it.-r: ~r,l(f- dUflng Ste~, 1 of tr>e 

Aeratoon Pfo~ed .. 'e 1 ,\1 ,,10 I' Hl'~ C'<5:" ~" :'(" 0 1 the '\arf1JJl~1 il9,"nt from 
the slr Jctu'e 
en :Jf::'riC"n need n')~ !:'o~. ;J::;ec, I':h(" Lm },;t'';l rai'cars, however, a 
:'1o'c'-'91, ::2 k-throu9t, 'nsrp<:tlon 'n.I~,t tc fl Jerr otd of €cact- rai!C<J~ Witi', 

dC0~5 be"~ i'-;Med,ale), C'll;keci .liJClIl Ipw"n:: PiV' car. anj a g.Jaro mJs,l 
,-,I" ~('O~,tefl '::J.,r·fl;) 'J,.r"~3-- ,rt'oci.u"':l,"'-' (;~V'~,Jk ~·eqod i'\nD a€cratIO'-, 

t:,J'Yllgil:V~ ;l JS' cl'se '.1" P'l t-rl':'" 11''''(1-' ~ ta:em(;n~" Brd safet, 
reeomm€r,uat,ona ap~<'ar,l~ on tnl ,h wI th,:- fJ'TllQanl 

PREFUMIGATtON CHECH 
Ch(;~K fo: po:entia' jeaK". 

SECURING STRUCTURE ENTRANCES 
A:I exterior entrances 10 Ih? fumlcated ~.tru:tllr~' ';t-cll, bA iockpd dJnng the 
lumlyatlon exposure pEriod a~ld Ste~' 2 of Ihe "Apr3110n Proc£-:!ure", US!~g 
eXlstmy lockmg mechanlS'Tlb, If present In addition, ali structures shall 
have a secondary lock on all exterior door5 durin'! the f~migation period 
ann Step 2 of the "Aeration Procedure" A sec.ond,lry lock shal' consist of 
a device or bamcade tha~ is demon,:lr2ti'/(';y efi,'c!ive in preventing <1'-' 

exterior door or entran[.e f;'urn being opelw,J b\l 11{ rrnH: mealls by anyone 
other than the state iicen"edlcerlifled app:iCal':)1 In l harge of the fumigation 
or pelsolls ~nde' h)s'her or ·sile direct SUPt· ','1~lorl Cor.su'! st;:rte and 10:8 

reg •. !atlons for an" SU~') Emerlli-w, I"~'r"ct C"I "rid restrictions 01 

seconr!a'y iccy.s 

DOSE AND TIME OF EXPOSURE 
To contrO' dr·,-v.oo,:' h::m'1lte~, 311C: "~'"-e,Jp -';\",)('" u' )rl,p', ,"secl and :e at""o 
slrJclJra <1:1; hOdsello'd pv_,t,,:, Orexc '(:I'C"'<(;01'~ 1':astE-Rate C;J,::u,atC":,s 
's 10 t,e clsej for the ccc,rd:r,a~lor 01 1.1':lr9'-"'11 Me~, '.\',:1' SOi O~ s af:. 

tl;:mpf.'r<-l!Jre, exros.Jre period 8r,0 1.llr"~""I! O:'S,,- <ll€' mCB5Jred as rla'f­
oss·t'!T'i? iHL Ti \"'f1e~~ c)"I'O' of Iii!;' PSiS ~tii':i'" IS oesl1ed or whf''"' 

Ll'lllgatlng lor ~ormOS81 tEfll1l!eS ..ISO<; the 10 -0'-11 1\·: nl,J'\lr',e factor of the 

orywood 1errnlte dosage 8~' del£;lrnlned :'l' OrI;XQ, Chemica s f...l;osieRate 
CiJ!c~l!alorlsl for pests listed In Ille foIIO\~I'IG tabie 

Pest 

DosageFa~ 
«'5 a muttlple 01 drywood 

termite dosage) 

~R~O~d~e~I'II~' __ c-~-c~c-___ c-.~ __________ -------~O'1:5~XX~----~ 
Carpol Beetles " and Co<.:krc(ldms 

f'ulflltLl~e Cat pet BeetiEOs and lledhug~; 3X 

Old House Borers anci Forll-'JSan Termites 4X 

Clothes Molhs ox, 
POWdH P(]~l Beetles and Dt~ath '.'\late!' BN~11f. ~ 10X 

Te, Gel>""--'--, "'-' ~h(,' ~"";.J'" r',,~~ br i[toer't ('[tntr('l .IS", 1'[1 r :;~ ,< " ~ ,,' ~ "" -; tf'~" !' 2-l~"" 

,-)-,'';0;,' :-~"'~'I', '(JGE'~ls <'''= ',~~"'" F')(o1o?~ ~,,'j .1) ,","I "" l .' ,n '",,,,,P . "" ,,',W I' ,,),'.2 

Ti,ese dosagES app\ to dwe!llngs_ bJ r>:-lr;<, c,}llsl'J,=llOn rr,i'oIE~:3" 

:,llfllsh;r;gs_ <<!ld ,ehl~:;;es 

To control rodents Jse S;J!I,clelll ga,: Ie <O':.:"w)u:dlc ",I :hlSr 3h cu:"!c(-· 

hour" lo_;owlng eqJillbri.lrn 'egardless of am~-'Pr)t d'r tern .... f-'atJ!(; Re!e' 
10 the St:-c1chlrs' F'lmlgatil') Manua: of thi:, ;!lodcl( t 

Drc~(. Cf,tf':llca s 1'/2l'.tf'R":f- Ci-l C.l d!!)' :, h~I" j hHd rr,r2':lproc€-s5C1r 
c'.l--ic.!, ;)prt()-rr~ ~hf' f.r'r"-ton~ c,' ~,():~ [jl"~f- C'w";' ___ rl'S 1,~~,,~l&Rate B o'l:~ 
v Ce' cL",;;Iers «",c tn'~,.>dec; rp:;-ll!vp 'lJrI,Slt' ;-,'-. c' (cl:c!'l'a1.nQ factc.­

nrp1f' Chp(,",,:(:2' '" k1<''''I"R~I,~ Eo C.1 ~'.' :'11" I,· f" 1-" "J~ljli kr un'-'IO~ltC!8G 
,-lr\'o'~'I'p" to v~Ad'n<,ir iLirl "j<-"t ;;';l': ,.It,I ~'. ",(", ~JI,'~, [I 2J to 24 hoc:! 
{,,,p',)!_:_H!; perlOO, and an ('!! n'alc~f H:. T 

Dr{-~<-I Chp.,-.oc".'s 1,'ia;;:,teR"te y C;1'(.'.I'ilt',r .1',I'd 1'1 conJu'1ct'0r, with 
Drexel C'1(:mica!'~, fvlco~,t,'R ,!!, 8 wh(;I, flllr'l~iH' C(Jncpnllatlons ele 
n>C/' 1\('["0 <lr.d,or lherp ;lr,o rlh'"Jrt;d '/a'I;'I,.,1<; 1'1 ex.'n","!';- t'mE: 



RELEASING THE FUMIGANT 
Rc;eas" t~<) fclmIQ<1r:t frOIl; L),ltsid<:: the strucLJre, tent. or venlc:e. The 
rE-le<1se pvint(s) shuu'd he m(o a lalge open space(s) in the fumigation 
51Ie(5), Rple<lse the l_,n-dg,~nt thrOugh a suitable lea"'·proof tube with a 
millliT1.I'11 ~U15t p·-ess.rre of 500 pSI. Direct the fumigant Into the blast of 
.aIr from <l fan(s) ha"log a capacity of at ieast 1000 cubic feet per minule 
(cfm) br each pound of Hils Pfl)CJuct released per minule, Damage to 
househ~'d materials can ov.ur 11 Insufficient fan capacity is used for 
releaSing the ra!e oj th,s product It is recommerded that protective 
sheeting SJch a~ l.Jotyetlly(ene plastiC under the shooting stand. shooting 
"asc ar,d fOloooting f3n can be used to further ~lIotect floors dlJring 
8;:.p'lcat t(lr, 

Use Precautions: Do riot app'y fumigMlI directly to any surface to prevent 
darr'DW, 

POSTING OF FUMIGATED AREAS 
Ttac <-l?~<oc<lLo' fI1'~'~' ~Jus~ <~ I 8I"1tri:1ll(.:es to Ihe fumig<Hed areas 'hilh sIgns 
be<lrirl£ If) Eng .'.".11 dnu S~(lnlsh 

rO-e signa \Yorel DAI\'GERiPELIGRO and the SKULL and 
CROSSBONES &ymbo 

2 The state-men! . Arf.z. under fumigation, 00 NOT ENTERINO 
ENTRE 

3 ThE! d.atu 01 fumigatlc1ri 
4 Name of hlffilgant IJsed 
5 Name. address and telephone number of the app:icalor. 

Only FI certlflRd applicator may authorize removal of placards. and only 
when Ill<' concentration of thiS prod.lc' ill tile treated sile IS 1 ppm or less. 

AERATtON AND REENTRY 
No one shou'd be al,owed In Ireated areas if the leve! of this product 
exceeds 1 ppm unless provided with a NIOSH or MSHA approved positive 
pressure setf-containerJ bleathing app(!ralus (SCBA, not SCUBA) or 
combination air suppiledlSCBA respirator, such as manufactured by 
Ranger. Survlvalr. Scott, or MSA. Smce the INTERSCAN and MIRAN gas 
ana:yzers give immediate reCldings, respiratory protection is not required 
when cleaClng with these instruments after having completed the initial 1 
hour Aeratl~n procedure If A reading indicates levels above 1 ppm. leave 
the affec.ted area ImmediC3tely 
Only an approvect detection device of sufficient sensitivity. such as the 
INTERSCAN or MIRAN, can be used to confirm a concentration of of 1 
ppm 01 less of thiS p~oduct The concentration of this product must be 
monitored In breath'ng 7.one<;, SlructUrf' must remain posted for fumigation 
until cleared for reentry 
Select the appropriate procedure based on the f.Jmlgation rate: 
A'I s\rlJ,;:t.Jres fum,galed at 16 ozlMCF or jess may be aerated using 
Aeratio~ Procedure 1 or 2 
A'I s\rlJct.lres fumlga:ed at concentrations greater than 16 ozlMCF must 
be ae-<ll.eli ~s·!1g Aeratlolo Procedure 2 

Aeration Procedure 1 
Step 1. Aerate slr,'c\.lre With a'l operabte windows and doors open. aided 

by ~ht' liS;;' of 1 or more fans, for a minimum of 1 hour. Each fan 
sh<J,' b~ c<.op~lb,e of dlsplacinq a total of 5,000 cfm. 

Step 2 SE-;;~.lfe st"lctLlre and do not- aHOW reentry for a minimum of 6 
hOurs from the start of aeration (first opening of the seai). During 
thi5 time. structures must remain posted 

Step 3: After tile minimum 6 hour waiting period. mE-8SJfe the 
concentn~tloll of tllis prodLlcl in breathing zones If the concen­
trillion o~ thl~ proejlJcl is above 1 ppm, ventilate structlJre with 
operabte doors and windows open for at least 10 minutes 
S\r,ochm: may be reocclJPled when concentration of this product 
is 1 ppm (11 185$ 

Aeration Procedure 2 
Step 1: A8iilk ~:truc1ure With ;;;1: operable window!' and doors open. aided 

bv the lIS(, 0 1 1 or more tans. tor a minimum of 1 hour. felch fan 
511.3:1 be c:ap~lb.e of displacing a lotal 01 5,000 cfm. 

Step 2' Sr:,cule \h~, stllJctur(, and du not allow reentry for a minimum 01 
8 hOuls from the start 1)1 8eratlon (lirst opening of the seal) 
During tliis lime. the structure must remain posted. 

Step 3: !\ftCI tile minllllum B hour walling period. measure the 
concpntlRliol)s of this product in breathin!:J zones. If the 
c.oncentration of this prodlJct is above 1 ppm. venlilate structure 
WiUl operdble doors and Willdows open for at teast 10 mindtes 
Struc.turP I11dy be reoccupied when the conc!:!ntration of this 
pooclJ(t is 1 PPIOI or les5-

For more r:1etalled mform8tlon on the source flnd ..Jse of air monitoring 
devlGc~ or re!ipirat,Jrs, con5ult the Structural hlmigation Manual 01 this 
P!or:1u~,L On nul rcou;upy fumig<Jllon 511e, i,e. bUilding, ship, vehIcle or 
dlamt'er or move ~€llI(;le llntol aeration IS complete, Warning signs must 
rel1VIlfi p:ls~ed IJnt:! aer,lj,on IS detern-,Ined to ~e comp!ete 

________ --, L.I) ?, q 
STORAGE AND DISPOSAL 

Do not contamil1ate walsr, lood or feed by StOI age and disposal 
PESTICIDE STORAGE AND HANDLING: Store In .-jry, cool, well ventilated 
area IJnder iock and key. Post as a pesticide slorcge area. If the storage 
area is if' an occupier:1 bJilding the storage Rrea must have either 1) 

a forced air ventilation ,;ystem thai meets reql,irecl local ordinances 
for the storage of hazar{lous materials and ope"ates continl)ous!y: or 
2) be equipped with a p~~rmanently mounted an,1 properly maintained 
and functioning suifllryl f,uuride monitDflng de\ Ice deSigned to alert 
occllpants of the buildln9 If suoluryl fluoride III :he air of the storage 
area is greater than 1 prrn, Store cylinders upri )ht: secured to a rack 
or wail to preve"t tIPPlll~, Cylinders sho~ild not )e subjected to rough 
handling or mechanical ;'lOck such as droppin~:. bumping, cragglll9. 
or sliding Do nol use rOJe s'mgs, hooks. tongs or simi'ar devices to 
unioad q!!i!1ders. Transport cylinders Jsing ha ld truck or fork trJck 
to which the cyiinder can t'e firmiy secured Do not transport any cylinders 
in closed vehicles where they occupy the same common airspace as 
personnel, Transport se,;urely only in an uprlgllt position 
Do not remove valve protection bonnet and safel) cap unti' Immedlate!y 
before use. Replace saiety cap and valve Pr( lection bonnet ""hen 
cylinder is nol in use. 
When cylinder is empty. close valve. screw safety cap onto valve outlet 
and replace protection bonnet before returning to supplier, Only the 
registrant is authorized to refill cylinders. Do no: use cylinder for any 
other purpose, Follow registran1"S instructions f:lr return of empty or 
partially empty cylinders 
Leak Procedures: Evacuate immediate area of leak. Use a NIOSH or 
MSHA epproved positive pressure self-contained breathing apparatus 
(SCBA. not SCUBA) or combination air-supplied/3CBA respirator, sLlch 
as manufactured by Rarger, Survivair, Scott. or MSA. for entry into 
affected areas to correct problem Move leaking or damaged cylinder 
outdoors or to an isolaterl location, observing strict safety precalJtions 
Work upwind if possible, Do not permit entry Into leakage area by 
unprotected persons untii concentration of fumigant is determined to be 
1 ppm or less. as determined by a detection device with sufficient 
sensitivity such as an tNTERSCAN or MIRAN gElS analyzer. For more 
detailed information on the source and IJse of air monitoring devices or 
respirators, consult the StrLlctural Fumigation M,mlJal of this product. 
CYLiNDER AND PRODUCT DISPOSAL: Promptly return all empty 
cylinders to your distributor of this prodLict. Follow proper cylinder 
handling direchons abov(' 
Pesticide wastes are tOXI:; Improper disposal of excess pestiCide is a 
viotation of Feder'al law. If these wastes cannot t'e disposed of by use 
according to label instruclions, consult your State Pesticide Of Environ· 
menIal Control Agency. o· the Hazardous Waste Representative at the 
nearest EPA Regiona· Office for guidance. 

WARRANTY DISCLAIMER 
Drexel Chemicat Company warrants that lhls produc: conforms to the chemi­
C31 description on the label and based IJPon tests IS believed reasonabiy fit 
for the purposes stated on the label when used m strict accordance With 
the directions. subject to the inherent risks set forlh below. To the extent 
consistent with applicable laws, Drexel Chemical Company MAKES NO 
OTHER EXPRESS OR IMPLIED WARRANTY OF WERCHANTABILITY OR 
FITNESS FOR A PARTtCULAR PURPOSE OR A"JY OTHER EXPRESS 
OR tMPLIED WARRANTY 

Use Risk 
It is impossible to enll1ineh, ail risks associated w th use of this product. 
Pla!"!t injury, lack of performance. or other unintenred consequences may 
result bec3use of such factors as use of the product contrary to label in­
structions (including condHiOIlS noted on the tabe, SllCh a& unfavorable 
weather, soil conditions. etc.l. abnormai conditiorls (such as excessive 
rainfall, drought. tornadoes, hurricanes). presence of other materials, the 
manller of application. Of otroer factors, all of which a -e beyond the control of 
Drexel Chemic(.l! Company 01 the seller All such ris\s shall be assumed by 
buyer 

Limitation of Remedy 
The excltlsiv~ remedy 101 losses Qr damHges resldting from this product 
(including cialflls based 010 c.ontract. nBgligtmce. st'ict liability. or other le­
gal theories), shall be limited to, at DrexE' Chemica' Cornpelny's discretion. 
one of the following 
1 Refund of purchase price paid by buyer or use for product bought, 

DC 

:2 Replacement of amount of prodllct used, 
To the extent allowed by law, in no case shall Ore (81 Chemical Compan), 
or the seller be liable tor consequentlil:. specl,,: (Ir indirect damages or 
iosses from the use, handling, or storage of thiS p'oducL 
The terms of the "WcHranty Disc!aimer" [lbO'/e "nd tl1is '·limitation of 
Remedies" cannot be varle(J by any written or verb:11 statements or agree­
ments. No employeE: or sales agent of DreKei Chfmical Company or the 
seller is autllOrized to vacy or eXCl3'ed the terms of th·, "Warranty DiSclaimer" 
or this "Limita(,on of Relnecly·' in any' n18nner 

Mdo"rartr;.ed B, 

Drexel Chemical Company 
BOX ':'<327, MEMPHIS N ::<i:'·,'.~UP27 

ii,,.'·,'i3 
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RESTRICTED USE PESTICIDE 

(Due To Acute Inhalation Toxicity Of Sulfuryl Fluoride) 
FOR SALE TO AND USE ONLY BY CERTIFIED APPLICATORS OR PERSONS UNDER THEIR DIRECT SUPERVISION 
AND ONLY FOR THOSE USES COVERED BY THE CERTIFIED APPLICATOR'S CERTWICATION. AN APPLlCA'OR CERTIFIED 
BY THE STATE MUST BE PRESENT ON SITE AT ALL TIMES DURING INTRODLCTIQN OF FUMIGt.NT, REENTRY 
PRIOR TO AERATION, AND INITIATION OF THE AERATION PROCEDURE 

MANUAL FOR STRUCTURAL FUMIGA,nON 

MASTER FUME;/ ' 
Specialty Gas Fumigant , 

For control of existing infestations of insects and related pests such as (or 
including) Bedbugs, the larvae and adults of Carpet beetles (except egg stage), 
Clothes moths, Cockroaches (American, Brown-banded. Oriental cockroaches), 
Death watch beetles, Drywood termites, Formosan termites, Old house bor­
ers. Powder post beetles, Rodents (rats, mice). 
For use in dwellings (Including mobile homes). Buildings, Construction Materials, 
Furnishings (household effects), ahd Vehicles including automobiles, buses, 
rail cars, recreational vehicles (but not including aircraft) and surface Ships 

ACTIVE INGREDIENT: 
Sulfuryl fluoride. 

OTHER INGREDIENTS: 
TOTAL: 

99.8% 
0.2% 

100.0% 

KEEP OUT OF REACH OF CHILDREN 

DANGER .. _". PELIGRO 
POISON .. ;.;,. VENENO 

Si usted no entlende la etiqueta, busque a alguien para que S8 la explique 
a usted en detalle. (If you do not understand the label. or Applicator's 
Manual, fmd someone to explai!) it to you in detaiL) 

SEE FIRST AID BELOW 
EPA Reg, No, 19713-596 
EPA Est, No, Net Contents: __ _ 

FIRST AID 

IF INHALED: 
• Get exposed person to fresh air 
• Keep warm and at rest 
• Make sure person can breathe freely 
• If person IS rot breathing. call 911 or an ambulance. begm artificial 

resp1ratiOn Immediately, preferably by mouth-to mouth 
• Do oot give anything by mouth to en unconscious person. 

IF LIQUID IS ON SKIN: 
'. immediately apply water to contaf1"linated area of clothing before removing. 
• Once area has thawed, remove Contaminated clothing, shoes and other 

Items covering skm 
• Wash contaminated skin area thoroughly or shower 

IF LIQUID IS IN EYES: 
• F lush With plenty of water for at \eest 5 minutes 
• Get medical attention. 

In all cases of overexposure, such a!;; nausea. difficulty In breathi~, abdominal 
pam. slOWing of movements and sPElech, numbness in extremities, get medical 
attention Immediately. Take person Ib B doctor or emergency treatment facility. 
Have the product contaIner or label With you when calling a poison control 
center or doctor. or going for treatment. For information an this pesticide 
produ:1 (Including heattl1 concems. medical emergencies or pesticide 
1I""Cldents). call tre National PestlCIl::le Information Center at 1-800-858-7378. 

Note to Physician: This product is a gas which has no warning properties 
such as odor or eye Imtatlon. (HOWever. chloroplcnn IS used as a warrung 
agent and is a known lachrymator). I::arly symptoms 01 e~osure to thIS prodlJ:t 
Bre respHatory Irntatlon ard central nervous system depreSSion. Excitation 
may follow. Slowed movement. redlJCed awareness and slow or garbled 
speech may be noted. Prolonged exposure can produce lung imtatlon. 
pulmonary edema, nausea and abdominal pain. Repeated exposure to high 
conc:entrations of this product can ~sult In significant lung and kidney 
damage. Single exposures at high toncentralions have resulted m death. 
Treat symptomatically. !he liquid 10rm of this product m the eye may cause 
damage due to refrigeration or freeZing 

PRECAUTIONARY STATEMENTS 
Hazards to Humans and Domestic Animals 

DANGER: Extremely hazi'lrdous liquid and vapor under pressure. Inhala­
tion of vapors may be lat31 Liquid may cause freeze burns of exposed 
skin 
Do not get In eyes, on skin. or on clothing. This product is an odorless 
gas fumigant Exposure to toxic levels may occ.ur without warning or 
detection by the user 
PERSONAL PROTECTIVE EQUIPMENT (PPE) 
Protective Clothing 
Wear goggles or full lao' shield for eye protecti)n during introduction 
of the fumigant Do no! wear gloves or rubber boots 00 not reuse 
clothmg or shoes that hal'e become contaminatec with thiS product until 
thoroughly aerated and cleaned 
Respiratory Protection 
II the concentration of thl~ product in the lumlgat~d area (as measured 
by a detector deVice With sufficient sensitivity sU':h as an INTERSCAN 
or MIRAN gas analyzer) does not exceed 1 PPfl (4 mg/cublc meter). 
no respiratory protectiol IS required. When .his concentration is 
exceeded, all persons in the exposed area must w'~ar a NIOSH or MSHA 
approved positive pressu'e self~contained breathlng apparatus (SCBA. 
not SCUBA) or combination air-supplied/SCBA respirator such as 
manufactured by Ranger, Survivair, Scott or MSA 3efore using any make 
or brand of SCBA, learn how to use it correctly. Determine that it has 
an adequate air supply fa' the job at hand, that it 'its properly, providtng 
an adequate seal around the face and that it is il good working order 
For more detailed information on the source and use of air monitoring 
devices and respirators. consult the Structural FumigatIOn Manua, of 
this product 

Notice: Read Ihe entire label. Use only according to label directions 
Before buying or using thl~; product. read "Warrarty-CondltlOns 01 Sale'" 
In case of emergency. endangermg health or the environment Involving 
this product, call 1-800-CHEMTREC. If you wi!h to obtain additional 
product information cal' Olexel Chemical Companf at (901) 774-4370 
GENERAL INFORMATIOt. 
APPLICATION PERSONNEL MUST PARTICIPATE ttl DREXEL CHEMICAL'S 
SULFURYL FLUORIDE TRAINING AND STEWARDSHIP PROGRAM 
MASTER TRAIN. 
Read the label before usin;! this product. Follow all label precautions and 
directions. Prior 10 the parties entering into a fumigation agreement, the 
Fact Sheet for this produc! must be provided to a'l adult occupanl of the 
structure to be fumigated 
This product is a highly hazardous material. Only individuals 
knowledgeable of the haz£lrds of this chemical Bf'd tratned in the use 01 
required respiratory equipment. detector devices, emergency tlrocedures 
and in the proper use of this fumigant should use this product 
DIRECTIONS FOR RESTRICTED USE PESTICIDE 
It is a violation of Federal law to use this product ir a manner rnconSlstent 
with its labeling. 
When fumigating, observe local, state and federal ruies and regulations 
includin the use of the warning agent, chloropicrin Clearing deVIces. pOSI­

MAY 

pparatus. security requirements 
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ENVIRONMENTAL HAZARDS 
Sulfuryl fluoride is a hi~hly toxic gas. 00 not expose non-target organisms 
This pesticide Is toxic to fish end wildlife. 

PHYSICAL OR CHEMICAL HAZARDS 
Sulfuryl fluoride is a Colorless, odorless toxic gas. Cylinders of this prod­
uct are under pressut$ and must not be stored near heat or open flame 
Exposures to temperatures above 158°F will cause a fusible plug to melt 
and the contents will be released. Under high heat conditions (tempera­
tures above 752"F), this product can decompose into sulfur dioxide (SO!), 
hydrofluoric acid (HF), and other decomposition products. Hydrofluoric acid 
is highly reactive and can corrode or damage many materials including met­
als, glass, ceramic finishes, faOrics, etc. Extinguish alf flames including pilot 
lights of furnaces, hot water heaters, dryers, gas refrigerators, ranges, ov­
ens, broHers, etc. Turn off or unplug all electrical heating elements such 
as those in heaters, dryers, etc., that represent a reasonable risk of a heat 
source that is at or near 7S2"F. Shut off automatic switch controls for ap­
pUances and lighting systems that will be included In the space to be 
fumigated. Conlact Y0\.Jr local gas company to determine what procedures 
should be followed in your area for shutting off natural gas or propane 
service. Gas service Should be shut off at the main service valve. Sulfu­
ryl fluoride can react with strong bases such as some photo developing 
solutions. 
Notice: Read the entire label. Use only according to label directions. Be­
fore using this product, read Warranty-Conditions of Sale, Inherent Risks 
of Use and Limitation C)f Remedies elsewhere on the label. If terms are un­
acceptable, return at Once unopened. 
In case of emergency, endangering health or the environment involving 
this product, ca!l1-800-CHEMTREC. If you wish to obtain additional prod· 
uct information call Drexel Chemical Company at (901J 774-4370. 

GENERAL INFORMAtiON 
APPLICATION PERSONNEL MUST PARTICIPATE IN DREXEL CHEMICAL'S 
SULFURYL FLUORI[)E TRAINING AND STEWARDSHIP PROGRAM, 
MASTER TRAIN. 
Carefully read the container label and this Applicator's Manual before us­
ing this product. Do not use this product without Drexel Chemical's 
MasteRate Program. Drexel Chemical's MasteRate is a computer program 
available to calculate ~afe and effective levels of this product for fumigat­
ing structures and cort)modities. Never allow untrained individuals to use 
this product. 
Prior to fumigation, read the Applicator's Manual carefully. Notify appropri­
ate owners, employees andlor operators at the facility where the fumigation 
will occur, and provide relevant safety and health information to local fire 
and rescue officials fOr use in the event of an emergency. 
00 not connect cylinders 10 Introduction equipment until all fumigation warn­
ing signs have been Posted and the space to be fumigated is clear of 
people, non-target animals and secured. 

COMPRESSED GAS I-iAZARDS 
The release of high pressure fumigant can be forceful and there is 
potential for personal injury. Care must be exercised when fumigating, 
especially tarped commodities, so that the fumigant is not released too rap­
idly and "balloons" the tarp off of the restraining sand or water snakes. A 
fog-out can also occur if the fumigant is released too rapidly, cooling the air tem­
perature below the dew point. This is avoided by following the instructions 
In the Manual for Structural Fumigation. 
The rapid discharge of this product through introduction equipment will re­
sutt in cooling parts of the equipment end the cylinders. Contact with the 
cooled eqUipment can cause frostbite. 
This product is a highly hazardous material and should be used only by 
individuals knowledge~ble of its chemical hazards and trained in the use 
of required respirato!), equipment, detection devices, emergency proce­
dures and proper use. 
Two persons trained iT") the use of this product must be present on site al 
all limes during introduction of the fumigant, reentry prior to aeration, initia­
tion of the aeration prC)cedure and when testing for reentry after aeration 
(If aerated in an enclOsed space). At least one person being an applica­
tor certified by the state. 
l! is essential that no occupant reenter the fumigated space after fumiga· 
tion until the fumigant has been aerated and the space has been fully 
tested and cleared for reenlry. 
Only a detection device of sufficient sensitivity (LOD <1 ppm), such as 
the INTERSCAN gas analyzer [Model CF 1900] or MIRAN vapor analyzer 
[SapphiRe], can be u!;ed to confirm a concentration of 1 ppm or less of 
this product. The Interscan gas analyzer CF 1 900 must be calibrated within 
one month prior to use as a detection device. All other approved detection 
devices must be calibtated according to manufacturer recommendations. 
The concentration of this product must be monitored throughout the structure 
in the breathing zone. The structure or enclosure must remain posted for 
fumigation until cleared for reentry. 

PROOUCTINFORMA"TlON 
MASTER FUME IS A RESTRICTED USE PESTICIDE DUE TO ACUTE 
INHALATION TOXICI"ty OF SULFURYL FLUORIDE. 

PHYSICAL PROPERTIES 
Sulfuryl fluoride is a colorless, odorless toxic gas. Cylinders of this prod­
uct are under pressure and must not be stored near excessive heat or 
open flame. Exposures to temperatures of more than 158~F will cause a 

lus;bI. plug 10 m." sod Ihe oO".ols w;II b. r.' •• s"d. Sulfuryl fluodd. ceo 7\3 ~ 
react with strong bases SLch as some photo devE:loping solutions. 

Structural formula: SOl, o 

F - S - F 

o 
Molecular Weight: 1 C2.0' AMU 
Color: None 
Odor· Newe 
Active Ingredient: 1C.B Ibs. sulfuryl fluoride ::ler gallon of product 
Specific Gravity: 1..35 at 20·C (6S'fJl) 
Vapor Density: 4.3 giL at 20°C (S8°F) air = 1 
Vapor Pressure: 15.2 atm at 20°C (S8"F) 
Bolling Point: -S5.2"C (-SrF) at 760 mrnHg 

GAS SOLUBILITY (at 2S"C (7rF) at 760 mmHg) In water 0.075% (750 
ppm) by weight, only slightly soluble in organic solv(~nts and vegetable oils. 

STABILITY: Stable to temperatures normally encountered in space 
fumigations. Non-flammable under normal conditions in all atmospheric 
concentrations. However, healers and open flame:. must be extinguished 
as temperatures over 400'C (752°F) will cause decomposition products 
to be formed which can bE! corrosive and etch metal and glass. 

HEAT OF VAPORIZATION: 81.1 BTU per pound at -S5~C (-6rF) or 188.11 
{3/kg. 1 pound of sulfuryl fluoride = 4.45 moles. 1 pound of this product 
will lower 1000 cubic foot of dry air by 2.S·C (4.S"F). 

VOLUME PER POUND: 1 pound of gas occupies 3.8 cubic foot at 25°C 
(n"F) and 760 rom Hg. 1 pound of gas per 100(1 cubic foot of unoccu­
pied space equals approximately 3850 ppm at loom temperature and 
pressure (2S0C at 760 mIl'Hg). 

HYDROLYSIS: Slow in water; Rapid in basic solu· ions. 

REACTIVITY: SUlfuryl fluoride is relatively non-reacti'le as a gas. No malodor 
or corrosive effects have been detected when the chemical has been used 
as directed. Sulfuryl fluoride can react with slron() bases such as some 
photo developing solutions. 

DIRECTIONS FOR USE 
RESTRICTED USE PESTICIDE 
It is a violation of Federal law to use this product in a manner inconsis­
tent with its labeling. 
When fumigating, all local, state end federal rules and regulations 
regarding use of detection devices, positlve-pressur,e self-contained breath­
Ing apparatus, security requirements and placement of warning signs must 
be observed. 
Read carefully all Directions for Use before using this product. 

FUMIGATING WITH THIS PRODUCT 

INTRODUCTION 
MASTER FUME contains the active ingredient. sulfuryl "luoride, and is registered 
for use only by professional fumigators to control pests in construction materials 
and furnishings, fumigation chambers, structures, and vehicles including rail 
cars and cargo containers (except eircraft and subsurface vessels). 

Chapter 1 

PESTS CONTROLLED 

Pelts Controlled 
This product is an excellent broad spectrum pesticide Bilains! pests that includes 
insects, other arthropods and rodents because of its toxicity and penetrating 
ability. This product is used commonly against pest; such as drywood and 
Formosan subterranean termites, wood-boring beetles, fabric and museum 
pests, cockroaches and rodents. 

Biological Activity of This Product 
The toxicity of fumigants, including this product, is rrainly determined by the 
uptake of the fumigant by th~ target pest during the time of exposure. Eggs of 
arthropods are less susceptible to this product as compEl red to its post-embryonic 
stages. Poor ovicidal activity of this product is mainly due to its lack of penetration 
through and binding to the eggshell and membranes. 
For social insects such as ants and termites, control of the egg stage is not 
necessary when workers are eradicated as eggs will nllt survive in the absence 
of care workers. For ants and termites, dosage lethal to workers will also kill 
winged reproductives, called swarmers. 
Toxicity of this product to the post-embryonic stages of arthropods is dependent 
on its intrinsic metabolism and raspiration rates. The fm.terthe locomotion is, the 
more susceptible the arthropod is to this product. For example, adult cockroaches, 
flies, ants, and fleas are very susceptible to this produc: with 95 to 99% mortality 
at less than half the drywood termite dosage compared to adult ticks and spiders 
which require two-fold the drywOOd termite dosage for 99% mortality. 

Post-embryonic stages of carpenter ants and sutterranean termites are 
susceptible to the same dosage of this product. Their nests, however, which 
contain reproductives and brood are usually hidden outside of the fumigation 
zone. Thus, the colony is able to survive and reinvadB the structures. For this 
reason, fumigation should bE- conducted only when colonies are above ground 
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and is in the structure to be fumigated, and is inaccessible for localized 
treatmen\s. For example, Formosan subterranean termites often make aerial 
nests and galleries that allow colonies to exist without ground contact. Fumigation 
using thi!\ product is sometimes necessary. 

Higher dosage of this product is required to kill many non-social insects. 
Dermestid beetles and some species of cockroaches require two fumigations as 
the maximum application rate of this product which is 1 O-fold the drywood termite 
dosage I~ not sufficient to kill egg stage. The second fumigation is conducted 
after eggs surviving the first fumigation have hatched and befora reaching 
adulthoo(j 
The Gerll"\an cockroach is an exception to other non-social insects because the 
embryos in the egg case depends on the female for survival. German cockroach 
females carry their egg case for about 30 days. If females die prematurely before 
eggs are deposited for hatching, embryos desiccate. Therefore, most embryos 
in the eg!;l case of the German cockroach are controlled by this product at the 
dosage fC)r drywood termite 

On the other hand, American, brown-banded, and Oriental female Cockroaches 
deposit tneir egg cases after carrying them for one or two days only, Killing the 
adult does not have any effect on the survival of the eggs. Higher dosages of this 
product <:Ire needed to penetrate the thick, protective covering to ki!l the 
developing embryos. 

Rodents, unlike insects are warm blooded animals and do not require increased 
dosages at lower temperatures. Use BO°F as the calculating temperature for 
proper dOse determination, The dose rale will be half of the rate for drywood 
termite control. For a successful rodent fumigation, the fumigator, however, 
should USe sufficient gas to accumulate at least 36 ounce-hours of exposure. 

The following table lists the rates to be used for complete ovicidal activity' 

Pest 
Douge to be Used •• Multiple 

of Drywood Termite Rate 

Rodents 0,5X 

Carpet beetles· 1X 

Cockroathes" 1X 

Furniture carpet beetles· 3X 

Bed Bugs 3X 

Old hoUSe borers 4X 

Formosan termites 4X 

Cloths moths 6X 

Powder ~ost beetles 10X 

Death watch beetles 10X 

-ro control iriestation aftertt'e eggs hatch, Il"K:lre than are flmigationmaybe needed. 

latent Mortality 
Judgemeht of the success or failure of fumigation should not be made on the 
presence of live organisms immediately following fumigation. 

Delayed mortality (latent mortality) in Insects occurs for exposures very near 
mortality threshold levels. Generally, within a species, the latent mortality period 
for the egg stage is longer and more variable compared to other life stages. 

Signs of activity or live non-Iarget organisms after fumigation do not mean failure 
because 

1. Oifferent organisms vary in their lethal dose requirements and may be higher 
for non-target organisms than for the targeted pest. 

2. The organism may have received the toxic dose and will eventually die 
(dela'yed mortality). 

3. Newly hatched larvaoe of the non-target organism may appear from eggs not 
killed by the fumigant 

4. The non-target organism may have entered the structure during the aeration 
perio(J. 

5. Frass pellets or powder may continue to fall out of damaged woods for weeks 
or mOnths following fumigation. 

Mortality of arthropods following exposure to sulfuryl fluoride gas fumigant is 
presenle(j in the following table' 

Lethal accumulated dosages (LAD") «lz-h/1000 cu. ft.) 
of Sutfury fluoride for various arthropod species_ 

Pest Hours Life Stage 
of 

Scientific Common Expo- T""", LaNe/ 
N.~ Name su"' rFl Eg, nymph Pupa Adu' 

Ants 
campana/us Carperter ant 8 81 - - - 18 (5) 
floridanus 
campano/us Carperter ant 8 61 - - - 48 (8) 
modo, 
Gamponows Carperter ant 8 61 - - - 35 (8) 

vicmus 

Bed bugs 
Cimex Be,,,,,, 16 80 64' (14] 64'(14) - 64' (14) 
/ectu/arius 

Cockroaches 
Blal1efla Genna, 16 80 - - - 19< (3) 
germenica """"""" 4 70 64· (13) - - 16 (2) 

8 81 - 17'(9) - -
Periplaneta American 16 80 413"(14) - - 9' (7) 
americana """"""" 8 81 >402" (14) - - -

SupaI/a 81"O'Mrbanded 16 80 >256" (14) 640 (14) - 64' (14) 
longipalpa """"""" 
Denne&tid 
beetles 
Anthmnus Fl.ITib.le 22 80 854 (18) 156 (8) - 78 (6) 

flavipes carpet beetle 
At18genus Black cslpEll 16 80 1213" 38< (14) - -
uniCO/or be ... 22 80 1694 (18) 68 (2) - 44 (4) 
Dermesres Hide beetle 22 80 769 (5) 28 (6) - 29 (3) 

maculatus 
Trogoderms Khapra beetle 8 70 >499" 80' 128' -
granarium 

Fleas & Files 
Ctencoceph8- Cat flea 20 72 - - 24' -
lides fe/is 
Mu,," Hoese" 16 80 - - 22' 15«0) 
dormestica 

Grain beeltes 
OryzBephilus Saw.too/hed 16 BD - - - 14-°(71 
surinamensis grain beetle 
Rhyzopertha Lesser grain 16 80 219' (14) - 21'(14) 1()< (14) 

dominica bo"" 
Sitophilus GranaI}' weevil 5 77 - - - 18 (7) 

granarlus 16 80 794' (14) W(14) 14'(14) 15< (14) 

Tenebroides Cadele 5 77 - e2f7} - -
meuritanicus 
Tribolium Corlused IImx 5 77 - - - 55 (7) 
confusum beetJe 16 80 1125«14) - - 55< (14) 

24 ao 1517< - - .-
Moth. 
AnBflastB Meditenanean 16 80 - 42«14) - 34< (3) 

kuehniella ..... moth 
Ephestie Tobacco moth 16 80 768' (14) 64"(14) - -
elute/fa 
Sitotroga """"-""', 16 ao 87< (14) 24«14) - 21< (3) 

CBreafeffa grain moll 

Spodop/e'" SOOI-om 16 80 363' - - -
eridania '''''''''''"' Tinoola Webbirg 10 80 280" (14) 7()«14) - -

bissef/iefla """'""" Tennltes 
Coptotermes F""""",,, 22 81 - - - 39 (5) 

fonnosanus stbtonanean .-20 81 - - - 48' (3) 
leon/te 24 8ii - - - 13?(OJ 

Cryplotennes - 22 81 - - - 37(5) 

cevifrons 4-20 B1 - - - 48- (3) 

InClsilermes Western 22 B1 - - - 51 (5) 

mmo.- -- 2' ao - - - 47 (5-14) 

Incisitermes - 4-20 81 - - - 48'(3) 

schwmi 
Incisitermes - 22 81 - - - 46 (5) 

snyderl 
Kalotermes - 22 81 - - - 44 (5) 
eppr01(Jmarus 
Neotermes - 22 81 - - - 36(5) 

jou/ell 
Pn:xfIinolemles - 22 81 - - - 42(5) 
simp/ex 
Reticulitermss Eastern 22 B1 - - - 20 (5) 

flevipes sl.btarranean 
termite 

Reticulitermes - 22 81 - - - 30 (5) 
tibialis 
Zoo/ermopsis Westem 22 81 - - - 35 (5) 
engusticoi/is dampwood 

lerrnite 

(Continuecf) 
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Lethal accumulated dosages (LAD,,) (oz-ll11000 cu. ft.) 
of Sulfury fluoride for various arthropod species. (Con't.) 

Pest Hours Ufe Stage 
of 

ScientifIC Common Expo· Tomp Larve/ 
Name Name su .. ('F) E9. nymph Pupa Adu' 

Ticks and 
Spiders 
Lactrodectus Black widow 20 81 300' - - 82 (4) 
hesperus spiders 
Loxosceles BfCMoT1 Recluse 20 81 - - - 17[1) 
f8C/US8 spider 
Rhipicephalus 81'O'M"1dO!;ltick 16 72 - - - 1B6'(2f 
sanguineus 8 81 - - - 108 

Wood-borlng 
b •• tIes 
EuvriJletta - 18 72 470"" - - -
peltata 
Hsmicoelus - 20 72 >500' 87' - -
gibbicollis 
Lasiodetm8 Cigarette 16 '0 - - - 15< (14) 

serricome beetle 22 80 712 (10) 56 (3) - 35 (3) 
Lyetus - 6.5 72 289"~ - - -

brunneus 
Lyctus Southern 16 79 512< - - -
plenicollis I).dus beaUe 

• Lowesl LAD (oz-h'1 ,000 ~ is eql.ivalert to rrg-hh an:! g-h\1ll ) tested resUting in 100% 
mortaJly of Hfe stage 

b Nl.I1lber in parentheses i~ days after bnigabOl"l at which ll"IOrta~ty was assessed. 
'LAO III 
e Highest oormrtratiOl'llesled: emergerce from some eggs/egg cases obserwd 
°lAO;o 
'Nird\-gereration selectiOli of suvi\Ors from e;.;poS\Xe to SlJfu)l1'u:Jride. 
g >2-dsy-ak::l eggs. 
~ >4-day-old eggs 
SOIlCe: EM Ttomas ar«:l ScheffralTl, R.H. (1994) ftControl of Pests by Fumigation 
with Vikane Gas Fumigillnt" DOWN TO EARTH"" 49 (2). 

Chapter 2 

GENERAL SAFETY 
This product is colorless, odorless and, non-irritating to mucous membranes 
al tow concentrations. This product gives no warning of its presence. 
This product is toxic ar,d must be handled carefully. Ignoring the potential 
hazards of this product can result in serious illness or even death. 

SYMPTOMS OF POISONING 
Symptoms in humans from inhalation exposure to this product will depend 
on the concentration and the length of exposure experienced. 
The earliest sign of o"'erexposure to this product is central nervous sys­
tem (CNS) depression. 

Exposure to progressively higher concentrations is expected to result in 
convulsions, tremors and/or strychnine-like muscular rigidity. 
Humans exposed to high concentrations of this product may experience 
respiratory irritation, n<ausea, abdominal pain, CNS depression, slowing of 
movements and speech and numbness In the extremities. Survival after 
exposure to high conCentrations can occur even following convulsions, if 
exposure has been brief. 

IF INHALED: 
Gel exposed persor, to fresh aif. 
Keep warm and at test. 
Make sure person t:an breathe freely. 
If person is nol br~athing, call 911 or an ambulance, begin artificial 
respiration immediately. preferably by mouth-to mouth. 
Do not give anything by mouth to an unconscious person. 

IF LIQUID IS ON SKIN: 
Immediately apply water to contaminated area of clothing before remov" 
ing. 
Once area has thawed, remove contaminated clothing, shoes and other 
items covering skin. 
Wash contaminated skin area thoroughly or shower. 

IF LIQUID IS IN EYES: 
• Flush with plenty of water for at least 5 minutes. 
• Get medical attenti()n. 

In all cases of overexDosure, such as nausea, difficulty in breathing, ab­
dominal pain, slowing of movements and speech, numbness in extremities, get 
medical atlention immediately. Take person to a doctor or emergency freat­
ment facility. Have the product container or label with you when calling a 
poison control center Or doctor, or going for treatment. For information on 
this pesticide product (including health concerns, medical emergencies or 
pesticide incidents), call the National Pesticide Information Center at 1-800-
858-7378. 
NOTES TO PHYSICIAN 
Depending on the length of exposure, it is predicted Ihat persons exposed 

to this product will probably show little evidence of illtoxication at first unless 
the concentration was mo,jerate to high (more than 500 ppm). 

lnitial effects will probably be depression of the CNS with slow speech and 
body movement the first signs noted. Convulsions m,IY ensue with respiratory 
arrest being a terminal event. Assisted respiratiorl may be necessary. 

An exposed patient should be removed 10 fresh a·r and put at rest. Keep 
exposed individual at bed rest and under observati,m for at least 24 hours. 
Clinical observation should be directed at the pulnonary, hepatiC and re­
nal systems. A postmorlerr finding in a fatality attributed to sulfuryl fluoride 
was pulmonary edema. Dealh was attributed to c~,rdio-respiratory failure. 

TheTe is no known antidote. Clinical observation is essential. Treatment 
is based on the clinical judgment of the physician ar d the individual reaction 
of the patient. 

IN CASE OF EMERGENCY 
CALL 1-800-858-7378 OR 1-800··CHEMTREC 

IN CASE OF ACCIDENTAL EXPOSURE, 
SEEK MEDICAL ATTENTION 

WORKER SAFETY 
Refer to Personal Protection Equipment (PPE) at the beginning of this la­
bel. 
Note: Any unprotected exposure to more than 1 ppm of this product should 
result in a visit to your physiCian (consult label) . 

PREVENTING STATIC ELECTRICITY 
The flow of liquid gas in the introduction hose may be a source of static 
electricity. To prevent the risk of static sparking, the introduction hose must 
be property grounded using acceptable demonstn:lted methods (e.g., se­
curely attaChing a length of copper tubing with adequate fittings to the end 
of the introduction hose). 
When using copper tubing as a ground, attach the copper tubing with a 
grounding wire to the fan cage frame or to a neut-a! ground. The copper 
tubing mounted at the end of the introduction hose must be securely 
attached to the fan or sorre other stable objecl. 

FUMIGANT INTRODUCTION HOSE AND FITTINGS 
Use hose with minimum burst pressure of 3450 kPa (500 psi) that is 
compatible with liquid Master Fume AG. Polyethylene or polypropylene 
hoses have proven satisfactory. 
Use care not to kink or I;rush the hose. Reinfof(;ed hose helps prevent 
collapse. 

PERSONAL SAFETY 
Always wear eye protection when introducing this product or repairing 
leaks on introduction manifolds or hoses. 
Proper respiratory protection (SCBA) must be on hand in case of required 
emergency entry into st'uclure. 
Make a security check for personnel, structure preparation and 
persons in nearby build.flgs and grounds. Appl,' proper lock-outs and 
placarding. 

MATERIAL SAFETY 
Use proper fumigant Introduction techniques to help prevent corrosion 
or water stains on interbr matertals. 
To the extent possible, ;>rovlde protection for n'3arby desirable plants. 
Use circuit breakers or fuses for fans. 
To the extent possible, place fans to minimize the risk of damage to 
equipment. 

Chapter 3 

CYLINDER SAFETY 
This product is toxic to rr.ost living organisms including humans. It is 
colorless, odorless, packaged as a liquid gas undE r pressure and has no 
warning properties. This product is only for s·3.le to, and used by, 
certified applicators or persons under their direct sJpervision and only for 
those uses covered by the certified applica!or's certification. An 
applicator certified by the state must be present on site at all times during 
introduction of fumigant. rellntry prior to aeration ard Initiation of the aera­
tion procedure. 

GENERAL CYLINDER INFORMATION 
Cylinders containing this product must be properly and legibly labeled at 
all times. If labels become damaged or lost dU'ing shipment or use, 
replacement cylinder labels can be obtained from Drene! Chemical Company. 

This product is sold as a compressed liquid gas in a high-pressure cylin­
der and must be handled, stored and transported with precaution. Every 
cylinder should be inspected upon delivery for damage. Jf the cylinder is 
damaged, immediately retl rn the cylinder to the distributor of this prod­
uct. 
No additional gas is used to pressurize the cylinder. Each full cylinder con­
tains 57 kg (125 fbs.) of product normally under about 1380 to 2070 kPa (200 
to 300 psi). 
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CYLINDER VALVES 
Cylinders of this product are fitted with special valves (see Figure 1). The 
cylinder is equipped with both a safety cap and a covering called a "bon­
net." The safety cap and bonnet must be securely in place at all times 
except when gas is to be released from the cylinder. This protects the valve 
system from being damaged andlor prevents accidental release of the fumi­
gant. 
Never hang cylinders by the valves during weighing. Use a proper sling 
or "hanging" bonnet specifically designed for this purpose. Hanging bon­
nets have openings on two or more sides that a hook strap or cable can be 
inserted in to support the cylinder during weighing. Hanging bonnets are 
available through your distributors. 

Figure 1. Cylinder Valve 

CYLINDER HANDLING 
Avoid manhandling the cylinder when moving or weighing: e.g., use a 
hoist with a hanging bonnet. 
Protect the valve from damage by always replacing the valve cover and 
safety bonnet. 
Open valve slowly at first. then completely open It (one full turn) so the 
valve and the introduction hose do not frost. Use proper size adjustable 
wrench (25 to 30 cm). Keep wrench attached to valve while valve is open. 
Bear in mind that frosting of the outside cylinder surface when releasing 
the last 1.5 to 2 kg of this product is likely 
Close valve completely when fumigant introduction is finished or 
cylinder is "empty." 

SEE STORAGE AND DISPOSAL SECTION AT THE END OF THIS LA­
BEL FOR STORAGE AND DISPOSAL OF THIS PRODUCT. 

CYLINDER LABEL PROTECTION 
Protect cylinder labels from being damaged to ensure label text can be 
read. Protection measures should prevent knocking or scraping of the la­
bels. It is recommended that plastic-coated or covered chains be used when 
securing the cylinder on vehicles. 

LEAKING CYLINDERS 
If a cylinder is suspected of leaking fumigant, evacuate immediate area 
of leak. Use a NIOSH or MSHA approved positive pressure self-contained 
breathing apparatus (SCBA, not SCUBA) approval number prefix TC-19C 
or combination air-suppliedlSCBA respirator. such as manufactured by 
Draeger, Ranger. Survivalr, Scott, or MSA, for entry into affected areas to 
correct problem. The SCBA must be worn when exposure is more than 1 
ppm. 
Move leaking or damaged cylinder outdoors or to an isolated location, 
observing strict safety precautions. Work upwind if possible. Do not per­
mit entry into leakage area by unprotected persons until concentration of 
fumigant is determined to be 1 part per million (ppm) or less, as deter­
mined by a detection device with sufficient sensitivity such as an 
INTERSCAN gas analyzer {Model: GF 1900) or MIRAN vapor analyzer 
[SapphiRe]. 
Often tightening the packing nut on the top of the valve to 35 to 40 N.m (25 
to 30 foot pounds) of torque with an adjustable wrench will stop the leak. 
Never use excessive force to open a stuck or improperly seated valve. 
See Valve Stem Adjustment Procedures at the end of this chapter. 
Once the cylinder is empty, contact your distributor for proper return instruc­
tions. 

ENTERING A STRUCTURE UNDER FUMIGATION 
If emergency entry into a structure under fumigation with this product is re­
quired. the proper respiratory protection (SCBA) must be used. 

FROZEN VALVES AND HOSES 
If the cylinder valve is ~just cracked·' to reduce the rate of release. this prod-

uct will expand from a liquid to a gas within the ~·ose and frosting of the 
outside of the valve and hose may occur. 

FROSTING CAN BE AVOIDED BY ALLOWING FULL FLOW THROUGH 
THE VALVE AND LINES. 

The rate of flow of this product should not be controlled by restricting flow 
through the cylinder valve. 

FROZEN CYLINDERS 
If a break occurs on the dip tube in the cylindvr, this product will be 
discharged in the gas phase when the liquid level falls below the break. 
As the liquid expands in thei cylinder, heat will be taken from the surrounding 
area and the cylinder will 1'ost or freeze at that pohl. This product will still 
be discharged. but at a much slower rate. Cylinders showing signs of a bro­
ken dip tube (a very rare occurrence) should be painted red on the 
shoulder of the cylinder, red tagged and relurned to Ihe distributor so Ihatlhe 
problem can be corrected before refilling 

EMPTY CYLINDERS 
Handle, store and transport empty cylinders usintl the same precautions 
as previously discussed forfull cylinders. When thE! cylinder is empty, fully 
close the valve and replace the safety cap and pl"Otection bonnet before 
returning to your distributer and subsequent shipper. Only Drexel Chemi­
cal Company is authorized to refill cylinders. Do not use cylinders of this 
prOduct for any other purpose. 

REMEMBER TO CLOSE VALVE COMPLETELY O!.J EMPTY CYLINDERS. 

CYLINDER RETURN POLICY 
One of the more common reasons for returning a cylinder is the percep~ 
lion that the last 1.5 to 2 kg (3 to 5 pounds) of ga~; in the cylinder cannot 
be released. The final pounds of this product in ~ cylinder generally are 
in a gaseous state and will not move out of the cylinder as rapidly as when 
it is a liquid. However. it will move through the introduction hose. 

Cylinders that are deemed to be "defective" should be returned using the 
following procedure. 

1. Do not continue to use a cylinder if you believe· the valve is defective. 
2. Contact your distributor. The distributor will need information about the 

cylinder (cylinder number, etc.). Complete a Defective Cylinder Report 
form. Fax the form to Customer Service at Drel(ei Chemical Company 
(901-774-4666). 

3. Distributors should identify defective cylinders by spray painting the top 
and shoulders of thEi cylinder with red paint and attaching a 
completed red tag to the protection bonnet. Note: Do not mark 
functional cylinders with paint as this could I;ause confusion when 
dysfunctional cylinders are returned for repair. 

TRANSPORTATION OF CYLINDERS 
Transport cylinders capped and secured in an upright position. On public 
roads, transport securely only in an upright position. During transport, spe­
cial care must be taken tc prevent rough handlin!J or mechanical shock 
such as dropping, bumping, dragging or sliding. Also, dip tubes can be 
broken due to sharp blows and shocks if the cylinder is on its side. Never 
transport unsecured cylincers without preventing their excessive move­
ment. Never suspend or lift cylinders by the valvl~. Loose cylinders can 
become airborne and cause significant damage in an accident. 

Do not transport cylinders in closed vehicles where the same common 
airspace is occupied by pl~rsonnel. Never transpc,rt cylinders by aircraft 
under any circumstance. 

Do not remove valve protection bonnet and safetl' cap until immediately 
before use. Replace safety cap and valve protect;on bonnet when cylin­
der is not in use. 

All Department of Transportation (DOT) regulations must be followed. 
Contact your local DOT if you have questions. 

VALVE STEM ADJUSTMENTS IN THE FIELD 

INTRODUCTION 
When cylinders are filled at the plant, a soap soiution is applied to the 
valve stem (the square shaft area) and valve threads at the top of the 
cylinder. The cylinder is not released if leaks are ')resent. Each time the 
valve is opened and closed. the stem works against the packing causing 
the packing to flow away from the valve stem. Over time this may allow prod­
uct to escape past the valva stem when the valve is in the open position. 
This document describes how this situation can be safely corrected in the 
field. 

HAZARDS AND PPE 
Operators performing Ihe valve stem adjustment should follow all precau~ 
tions on the product label section for "Leak ProcedLres." This may include, 
but is not limited to, immediate evacuation followed by reentry using positive 
pressure self-contained breathing apparatus. Move cylinders outdoors or to 
a ventilated isolated location prior to adjusting the stem. Allow no unpro­
tected persons in the area during the adjustment pl·ocedure until fumigant 
concentration is verified with sufficIently sensitive jetection equipment to 
be below the levels of concern indicated on Ihe product label. 
INDICATIONS 
This procedure is appropriate when a cylinder shows indication of prod-
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uct loss from around the valve stem. loss may be indicated either by a suf­
ficiently sensitive detection device or hissing/bubbling at the stem when 
the valve is open. This procedure may not be effective or appropriate for 
other valve problems. 

TRAINING 
Only persons appropriately trained for Hazardous Material handling are 
permitted to perform this task. While operators who transport this product 
are required to receive Hazardous Material training. individuals should 
check with their employer if they have any questions regarding required 
training. 

PROCEDURE 
To stop a loss of this product from around the valve starn in the field. fot­
low the following steps. 

Note: Follow directions in "Hazards and PPE" section above prior to start­
ing this procedure. Make sure all PPE and sufficiently sensitive detection 
devices are used. 

1. If product loss is detected. immediately close the valve. This will stop 
this product from leaking out of the stem. 

2. Secure the cylinder against a stationary object (rack. wall, etc.) to pre­
vent tipping. Using the same wrench you use to remove the cap from 
the valve exit, tighten the packing nul on top of the valve. Turn the pack­
ing nul in a clockwise direction to tighten the packing. Note: Do not 
over tighten this nut. The specification is 34 to 40 N.m (25 to 30 foot 
pounds) of torque, which Is easily reached with a 25 to 30 cm (10 to 12") 
adjustable wrench. 

3. Open the valve. If product is still leaking from around the valve stem. 
repeat steps 1 and 2. If product loss still persists, close the valve, red 
tag the cylinder and return it for credit. The valve will be replaced at the 
plant. 

Chapter 4 

EQUIPMENT 

MONITORING EQUIPMENT: FUMISCOPE 
The Fumiscope is designed to measure the actual concentration of this 
product within the fumigation site to determine accumulated dosage. The 
Fumiscope is not sensitive enough to use as a clearing device after the 
exposure period. The Fumiscope also is used in conjunction with Drexel 
Chemical's MasteRate for determining actual HL Ts. 

Fumlscope units are portable and weigh approximately 3.S kg (8 pounds). 
The Fumiscope uses a mechanism to compare the thermal conductivity 
of a mixture of this product and dry air to that of dry ambient air. This differ­
ence is converted into an electric current, which is displayed as ounce per 
1000 cubic foot. 

The sample is drawn through the drying tube. the flow rate meter, and sub­
sequently through the thermal conductivity cell by an electric pump. 

The Model 0 Fumiscope has a digital readout and indicates 0 to 1000 gram 
per cubic meter or ounce per 1000 cubic foot. It is normally operated on 
110 volt AC, but can be adapted to operate on 220 volts AC or from a 12· 
volt auto battery. 

Older analog models (EV or E-200) are still found in the field. The model 
EV has a range of 0 to 50 ounces per 1000 cubic foot. The model E·200 
has a range of 0 to 100 ounces per 1000 cubic fool. 

Fumiscopes can be purchased through your distributor or from the manufac­
turer. 

Fumiscopes Manufactured by: 
Key Chemical and Equipment Co., Inc. 
13195 49th Street N .. Unit A 
Clearwater, FL 34622 
Phone: (813) 572·1159 
Fax' (813) 572-4595 

OPERATING PROCEDURE (FOR UNITS USING DRIERITE) 
1 Fill drying tube with Orierite (4 to 8 mesh). Tip: Be sure cotton is in place in 

bottom of lube to prevent dust from being drawn into the pump and 
cell. 

2. Turn on pump and check for leaks by blocking inlet and noting jf flow 
rate drops to "zero." 00 the same by blocking the outlet. 

3. After warm-up (approximately 10 to 15 minutes depending on the humid­
Ity}. adjust the flow rate to approximately 1 cubic foot per hour (CFH) 
and "zero' the instrument. 

4. Attach sampling hose (usually 6 mm tubing) and readjust the flow rate 
jf necessary to the same rate in Step 3. 

5. Walt at least 3 minutes for a monitoring line of 100 feet or less for the sample 
to reach the Fumiscope or similar device and the reading to stabilize 
before recording the concentration 

6 Disconnect the tubing and adjust the flow rate to the original setting 
and check to be sure the unit returns to ·zero" - if not. reset it to ·zero." 
Zero dnft may occur during the first few minutes of operation. 

7. Change orierite when approximately 3f4 of the material has changed 
from blue to pink (Spent Drierite may be regenerated by placing in a 
shallow pan and heating in an oven 150 to 2000 C for 20 to 30 minutes 
then return It to the bottle while sti!l slightly warm_) 

MONITORING LINE PURGE PUMP 
Because most fumigations will result in the use of multiple monitoring lines 
that ate several hundred feet long. the use of a ~acuum purge pump Is 
recommended. Because t~e pump within the Fum!scope or similar device 
is not high volume. getting accurate samples frolT' locations several hun­
dred feet away in a timely manner can be a problem 

The use of a vacuum pumiJ ensures timely. accurate samples from all ar­
eas within the structure. The use of this system greatly reduces the time 
needed to monitor all locations within the structure. 

FUMISCOPE CALIBRATION PROCEDURE 
Small sample cylinders containing known concentrations of this product 
are available for calibration purposes. Specially designed plastiC sample 
bags are used to transfer and inject the gas/air mhture to the Fumlscope. 
The instrument can then be adjusted to accurately r1easure the known con­
centration. This method is ideaUy suited for quick. easy and reliable 
calibration of the Fumiscope and confirmation of .:tccuracy in the field. 

Sample cylinders and bags are available from: 

Scott-Marrin. Inc. 
6531 Box Springs Blvd. 
Riverside. CA 92507·0725 
Phone: (909) 653·6780 

CALIBRATING THE FUMISCOPE 

t -.., 
The procedure for testing :he calibration of the Fllmiscope Is as follows. 

1. Warm up and "zero" Fllmiscope. 
2. Attach regulator to calibration cylinder and tlgh1en with a wrench (note 

- left-hand thread). 
3. Close outlet valve and back out regulator knotl (turn to left). 
4. Open cylinder valve approximately one-half tum. 
5. Turn regulator valve clockwise until outlet pres~;ure gauge reads 20 to 

35 kPa (3 to 5 psi). 
6. Attach sample bag to regulator outlet and slowly open outlet valve to 

fill bag approximately 90% full. Do not overfill as bag will burst. 
7. Disconnect sample bag from regulator and connect to Fumlscope in­

I.t 
8. Read Fumiscope meter for concentration of cal bration standard. If the 

concentration on the meter is more than 5% different from the actual 
concentration. remove the bag, re-zero the Fumiscope and repeat 
measurements. 

If the calibration check indicates a need for adjus -ment. remove the four 
phillips screws in the faceplate of the Fumiscope. 

1. Wait 2 to 3 minutes and then adjust the mete! to the gas concentra­
tion with the appropriate ·pot" (blue disks). 

2 Remove the bag and allow the meter to return tn zero. If it does not re­
turn to zero. re-zero it nnd re-calibfate. 

Model E-V and E-200 have two adjustment "pots· along the top of the cir­
cuil board. The disk on the left (when facing frOl"lt of panel) adjusts the 
scale for this product. These two pots are interacting. The methyl bromide 
(MeBr) scale must be adjusted first if the instrument is to be calibrated 
for both gases. If a calibration is desired for this product only, the MeSr 
pot should not be touched and only the pot for t~is produCI is adjusted. 
Some also have a zero adjust lower on the board (a·jjust this first If it needs 
adjustment). 

Model 0 has three pots on the top edge of the board. The outer pot is the 
zero adjust. the center is for this product. and the inner is for MeBr. The 
MeBr scale must be adjusted firsl if the instrument is to be calibrated for 
both gases. Some instrume1ts have another zero a(ljust lower on the board 
near the pump (adjust this first if the zero needs adjustment). 

An alternate procedure can be used to calibrate the Fumiscope. This proce­
dure is based on comparing the concentration readings of the instrument 
to be calibrated with a standard instrument and adjusting the one to be 
calibrated to indicate exactly the same concentrat on as the standard. 
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FACTORS AFFECTING MEASUREMENT 

1. Warm-up - Allow the instrument to warm up until tne readout stabilizes 
(usualiy 10 to 15 minutes depending on the humidity) 

2. Zero - Frequently re-allgn meter to zero 
3. Flow rate - Keep flow rate at 1 cubic foot per hour. Check flow rate for 

each sample. 
4. To save time. charge sampling hoses with a hand squeeze bulb or 

vacuum pump before connecting them to Fumiscope 
5. Monitoring line - For accurate readmgs do not draw samples through 

fumigant Introducllon hose. which could cause erroneously high read· 
ings 

6. Other gases· Fumiscope will detect other gases and vapors. inc!ud· 
ing paints. varnishes. propane and natural gas. sewer gases and auto 
exhaust 

7. Temperature. AVOid rapid changes in temperature Avoid moving the 
instrument from shade to sun or from a hot car to cool shade 

8. Moisture - Water can cause the TC cell to rust. Check sampling tube 
for condensation. Keep units with digital meters in air-conditioned envi­
ronments when not in use to prevent moisture from getting into the 
meter. Use fresh and adequate drying medium such as Drlerite. 

9. Interference - FHckering fluorescent light ballasts will interfere with 
Fumiscope measurements. Use extension cords with grounds. 

10.Statlc electriCity - In analog meters. replace broken glass on meter With 
glass. not plastic. to avoid effects of static electTlcity 

11 Dust from Oriente· Dust can damage the pump and TC cell. Regu­
larly replace cotlon In boltom of drying tube. Clean inside of drying tube 
with glass window cleaner when dusty 

Note: Contact the manufacturer for Fumiscope repair procedures. 

CLEARANCE TESTING EQUIPMENT 

A. INTERSCAN GAS ANALYZER 
Model GF 1900 is a continuous. direct-reading instrument designed to moni· 
tor low concentrations of this product for Clearing for reentry and leak 
detection. Note: Exposure to levels above 50 ppm call shorlen the life of 
the sensor and/or furnace or cause the unit to faii. An integral pump draws 
Ihe air sample Ihrough a pyro/yzer (furnace) where the product is converted 
to SOl which then passes through an SOl sensor The sensor output is 
registered on a direct readmg dial as ppm of this product. The unit is light~ 
weight and battery or AC powered for easy portability 

The INTERSCAN must be calibrated within 1 month prior to use as a 
clearance deVice. All other detection devices must be calibrated accord· 
ing to manufacturer's recommendations 

SPECIFICATfONS 
Measuring Range 0 to 50 ppm su!furyl f1uonde 
Accuracy- ±2% of full scale 
Warm·up Time Approx 10 minutes 
Weight B 314 lb. (4 kg) 
Power: 24 volt DC, Two 12-vol\. rechargeable batteries In 

a leather case or AC power supply with 15 meter 
cable on output side 

Operation Time: The battery pack can operate the mslrument for up 
to 70 minutes before recharging (recharge overnight) 

Manufactured By Interscan Corporation 
21700 Nordhoff SI. 
P,O, Box 2496 Chatswortn. CA 91311 
(81B) 882·2331 or (800) 458-6153 

Analyzers can be purcnased through your distributor of thiS product 

OPERATION 

1. Turn the function knob to the "off' pOSition and connect a power sup· 
ply or battery pack. Be certain to screw the connector all the way down 

2 Turn the function knob to the "on" position, The "on" light snould appear 
and the pump Will start 

3. If the analyzer is being powered by an AC unit. disregard the La Bat 
hght. which to some analyzers stays on, while in others. flickers on and 
off If using a battery pack as a power supply. turn the function knob 
to the Bal. Test position The needle should move to Ihe right of the 
Lo Bat. position on the meter (40 ppm). If Ihls IS nol the case, or If the 
La Bat. light is on. do not attempt to use, The battery needs charging 

4 If power supply is OK. turn the function knob to Ihe 'on" position and 
allow the unit to warm up. After the "ready' light comes on. adjust the 
meter to 20 ppm In ambient air using the zero knob. Observe the needle 
for about 2 minutes and look for any drifting of the pointer. If it has 
drifted more than 3 ppm to either side, repeat the procedure until Ihe 
needle has stabilized In some cases. the unit will have to purge be· 
tween 30 and 60 minutes before it stabilizes 

5. Adjust the meter to tead ·zero· using the zero knob 
6 When using the battery pack, the La Bat. indicator will lighl when there 

are about 10 minutes of operating time left. After the light is on. turn 
the control knob to Bat. Test to see jf the meter IS on or to the lefl of 
the ~bat· line. If the meter is to the right, turn back to 'on' and con­
tinue. Check battery condition every few minutes. When the meier 
shows "La Bat" turn the knob to off and discontinue use 

7. Recharge battenes overnight. 

\J-\ ~ q 
CALIBRATION PROCEDJRE 
Small sample cyhnders c)ntammg known concentrations of this product 
are available for calibration purposes Specially designed plastic sample 
bags are used to introductl the gaslalf mlxlure to tle Interscan. The instru­
ment can then be adjusted to accurately measure t'"le known concentration. 
This method is ideally suited for quick. easy and r3!iable calibration of the 
Interscan, as well as confumatlon of accuracy In the field 

Sample cylinders and ba~ls are available from: 

Scott-Marrin. Inc 
6531 Box Springs B vd 
Riverside. CA 9250;'·0725 
Phone' (gOg) 653-6if·0 

1 Warm up and 'zero" analyzer 
2 Attach regulator to calibration cylinder and Ughten wtth a wrench (note 

. left hand thread) 
3 Close outiet valve and back out regulator handwheel (turn to left). 
4 Open cylinder valve approximately one-half turn 
tI. Turn regulator valve cl'J'.;kWlse until outlet pressure gauge reads 20 to 

35 kPa (3 to 5 pSi) 
6 Close cylinder valve a ld open regulator valve to bleed regulator 

Attach sample bag to regulator outlet and SIO\{ly open outlet valve to 
fill bag approximately 90% full (do not overfill as bag will burst) 

8 Disconnect sample bag from regulator and comec! to analyzer. 
9 Wait 2 to 3 minutes and then adjust the mete' to the gas concentra-

tion With the SPAN adjust 
10, Remove the bag and ;:lIlow the meter to return to zero If it does not 

return to zero. re-zero it and fe-calibrate. 

PYROLYZER (FURNACE) 
Average lifespan IS 3 10 4 years. depending L'pon the frequency and 
conditions of use 
Reasons for malfunction· The pyrolyzer contains a porcelain furnace 
that can crack with agE or mlshandlmg, II is mJsl susceptible to dam· 
age when it is hot AV'Jld dropping the Inters( an and transporVstore 
them 10 shock-reslstan containers 
Diagnosing malfunctions, A pyrolyzer that w II nol heat up may be 
cracked or damaged, Furnaces can also be ctecked by using a volt­
meter or testing for air leaks, Leaks are check·~d by opening the unit, 
turning the unit on. anc briefly blocking Ihe air intake on the 502 sen­
sor. If the pump stops. there are no leaks_ 

SO/SENSOR 
Average lifespan is 3 to 4 years (whether used or not) 
Diagnosing malfunctions· A slow response time, erratic readings. or inabi:lty 
to calibrate the Interscan indicates the sensor may need replacement 
Dysfunctional sensors can also leak electro/yll' solution 

BATTERY PACK 
Reasons for malfunction - Excessive dischargir g of battenes after the 
-Low Battery" light is on 
Batlery charger - Turn t·atlery charger off befom connecting or discon­
necting the batteries from the charger to avoid potential damage to the 
charger circuit board A delay in the iIIuminatior of the charge light (for 
up to 5 minutes) once batteries are connected may be due to exces­
Sive discharging of tne batteries during use. 

POWER SUPPLY 
Reasons for maifunctloll . The cord connectinr the AC power supply 
to the Interscan can become worn (turn brOlm or become frayedl 
through use and reqUIre replacement Fumigators have Incorrectly in­
stalled new cords. resulting In the destruction of the circuit board of 
the Interscan. The wier· coding for the wiring ·)f the power supply is 
the reverse of that for the battery pack. and thf' positive and negative 
ports of the canon plug .HO not identified. 

REPAIR INSTRUCTIONS 
Return the analyzer 10 thf? manufilcturer. or' 

Key Chemical and EqUipment Co. Inc 
13195 49th Street N Untt A 
Clearwater. Fl 34622 
Phone: (813) 572·11:£-
Fax: (813) 572·4t19S 

B. MIRAN GAS ANALYZEI~ 
The Miran 101 is an older model deSigned to meaSJre a single gas Dr va­
poc 
The Mlran 203 IS a Single Jeam mfrared gas anal (zer With interchange­
able filters and two fixed pl'h lengths. Factory calibrated gas calibration 
sets. which can be intercnanged In about 1 minute. aUow you to monitor 
olner gases. 
The Miran SapphiRe IS a newer mode' mfrared gas analyzer that allows 
monltotlng of other multlp;e gtlses 

Unlls are portable and def,I.~ned to operate on 120·volt AC or on 7.2-volt 
rechargeable batteries. They are suitable for mea5uring low levels when 
clearing for reentry and for leak detection. 
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SPECIFICATIONS 
Weight· 

Range' 
Operating TIme: 
Accuracy' 
Manufactured by: 

OPERATION 

Model 101 - 8 kg (18 Ib) Model 203 - 9 kg (20 Ibl 
SapphiRe - g kg (20 Ib) 
Dual scale 0 to 15 ppm and 0 to 150 ppm 
4 hours on battenes {rechargeable overnight) 
± 5% of readmg 
Thermo Environmenta: Instruments 
8 West Forge Parkway 
Franklin, MA 02038 
Phone: (508) 520-0430 

1. Turn on analyzer and allow to warm up for approximately 30 minutes. 
2. "Zero" analyzer and take readings. 

CALIBRATION 
The analyzers are factory calibrated and usually do not require frequenl 
re-calibratlon. They should be checked either by the electronic method or 
by the closed loop method descr,bed below and sent to Foxboro or theIr 
representative when fe-calibration is indicated 

PERFORMANCE VERIFICATION PROCEDURE FOR MIRAN 101 AND 
203 ANALYZERS 

1. Turn on analyzer and allow II to warm up for 15 minutes. 
2. Zero instrument and aUach Tygon tubing loop. 
3. Connect needle valve and tubing to the cylinder. 
4. Place end of 4.7 mm" Tygon tubing in container of water. 
5. Turn on cylinder valve and use needle valve to adjust the flow of this 

product so there is a slow stream of bubbles in the water. This step 
should be done under an exhaust hood or outdoors downwind of the 
Miran. 

6 Using a gas tight syringe, withdraw this product (13 microliters (~I) '" 5 
ppm·) from the tubing on the cylinder and inject it into the tubing loop on 
the Miran. 

7 Repeat Step 6 twice and record results after each injection 

*Votume of 101 and 203 cell is 25 hters 
Volume of 24" of 112" tubing is 0.08 lIters 
~I of gas injected + 2.6l (cell + tubing) '" ppm. Therefore, 13 + 26'" 5 
ppm 

MIRAN SAPPHIRE ANAl VZER PERFORMANCE VERIFICATION PROCEDURE 
1 Turn on the machine and )et it warm up for 30 minutes. 
2. From mam menu, selec14 '" Config/Setup. From the setup menu select 1 

" Calibration. From the calibration menu select 3 '" Performance Verifica­
tion 

3 Grasp the capillary tubing end of the sampling line and slowly push it 
into the nozzle opening on the gas tank 

4 Zero analyzer and confirm stable z~ro. 
5. Attach tubing sleeve to in lei tube of analyzer Activate trigger valve and 

watch gas readings climb 
6 Afler 3 to 4 minutes readings should stabilIze. Record readings. 
7 Remove the tubmg and reattach the zero filter 
8 Restart pump by selecting OptIOn 2 from the control menu. Continue 

unlll reading is substantially zero 
9 RemOVE> the capillary tubing from the tank tflgger nozzle and check re­

sults agamst challenge gas concentration 

Note: Contact Thermo EnvIronmental Instruments or their representative 
for repair procedures 

C, OTHER UNITS 
The listed detection and monitoring equipment In this label is not intended 
to be all inclusive. As new technology is developed, new devices may be 
evaluated by Drexel Chemical Company to detect this product. Contact 
your nearest representative from Drexel Chemical Company for the latest 
information on suffiCiently sensitive detection devices 

Note: Pnor to using these instruments to clear a structure for reoccupancy. 
meters must be "zeroed. This should be done according to the 
manufacturer's directions. away from the fumigatIon site and In an atmo­
sphere that does not contain this product Manufacturers instructions also 
Include Informallon regarding appropnate and necessary calibration and main­
tenance Manufacturers recommendatIons must be followed to ensure 
proper operation of these instruments Please refer to the manufacturer for 
the latest recommendations and instructions for any equipment for use With 
this product. 

Chapter 5 

BASICS OF STRUCTURAL FUMIGATION 

FACTS ABOUT STRUCTURAL PESTS 

TermItes 
The three important types of termites found in the United States - drywood, 
subterranean and dampwood termItes They are most easily identified on the 
basis of their habits and where they live. Drywood termites are a problem chiefly 
in the warm. moist coastal regions. They live inside of wood and do not require 
contact with the soiL Subterranean termites, on the other hand. generally ilve 
underground, and. With rare exceptions. must maIntain contact with the soi 
Dampwood termites are larger insects than either thedrywood orthe Subterranean 

termite. but Is of less economic Importance tnan th} other two. Dampwood 
termites typically infest posts, forest trash. dead trees and wooden structura: 
memllers In soil or areas wit'"! sufficient exposure to v'Ster 
Wood Borers 
Death watch beetles (XestJ.:Jlum spp) are member~ of the family Anobiidae 
They feed on hardwoods and softwoods. and are usu, Ily associated with some 
fungal decay Their total life cycle is from four to five "ears 

Old house borers belong to the family Cerambyeidae, which is called "long horn 
beeltes" (Hyfotrupes spp.) They mainly infest sapwooj of pine and spruce, but 
occasionally have been seen in hemlock, Douglas fir ar d other true firs. They are 
usually seen near the surfaCE! of wood in the sapwood and generally do not infest 
the heartwood. These beetles havea widegeographlctlistribution. Development 
from egg to adult can require up to 10 years in tempe "ate zones 

Powderpost beetles (Lyctu~ spp.) are members of th} family Lyctidaeo lyctids 
are mainly found Infesting tha sapwood of hardwoods (I.e., oak and ash). They 
digest starches and sugars. bJt not cellulose. Their gr Jwth is relatively slow as 
they average only two generations a year however. they can do extensive 
damage before their presen·:e is known. 

See the label and Chapter 1, of this manua . to contne' these pests 

Fabric Pests 

Clothes moths are widely clstrlbuted, persistent pests in structures. They are 
noted for the damage caused to woolens and are norm~·lIy controlled by localized 
treatments. Where severe infestations occur. or 10c.11 control measures are 
insufficient, this product, at si:< times the drywood term!t,} dosage, will give control 
of all life stages. 

Black carpet beetles are common pests of carpets, woolen garments, skins furs 
and museum specimens. including bones. Their life c~'cle is usually completed 
In 12 months. Because of th,~ excessively high dosag!] requirements to control 
the eggs, the termite rale Hill control only the pos:-embryonic forms. Two 
fumigations are recommended to control all life stages. These should be spaced 
2 to 6 weeks apart In order to control newly hatched Ileeties. Check with Ioca! 
experts to determine the duration of each slage In the Irfe cycle. 

Health-Related Pests 

Cockroaches: 
German cockroaches are considered by many In th( pest control profession. 
to be the "Number One" domastic pest. All stages otth,s roach are controlled by 
this product at drywood termite dosages because \hll female carries the egg 
case during the incubation p~ nod and the embryos are jependent on the female 
for survival 

Brown-banded and Oriental cockroach females, or the other hand, deposit 
the egg case shortly after it i~;; formed, thus, the embry:Js are not dependent on 
the female for survival. The '~gg case is vulnerable to this product only at high 
dosages, while nymphs and sdults of these cockroache, are controlled at termite 
dosages 

Bed bugs are occasional parasites of humans. They 3re usual:y hidden In the 
seams and folds of mattresies They are controlled at 3 times the drywood 
termite dosage 

Rats and mice (rodents) are always unwanted in any f Irvelure. They are easily 
controlled With this producl using one-half the calcula ed drywood rate (1/2X) 
However. regardless of the ambient temperature. tte fumigator should use 
sufficient gas to accumulate ~t least 36 ounce-hours of pxposure for a successful 
fumigal!ol1 

For additional information on these and other pests. see Chapter 1 of this 
manual 

PENETRATION AND CONFINEMENT OF THIS PRODUCT 
The objective of a structural fumigation is to confine enough fumigant for 
suffiCient time to control the Jest. There are. however Interactions to consider 
regarding the confinement characteristiCS of thiS product and its ability to 
penetrate the site or chambers of the drywood termite or other pest. 

Wood Penetration 
Fumtgants differ In th6lr abili:jo to penetrate wood Th( ir performance depends 
upon certain characteris\i::s and condilions of the tumlg 'int and of the wood to be 
fumigated 

Wood Characteristics 
1 Tree species (chemical Makeup) 
2 DenSity 
3 Porosity (number and arrangement of pores) 
4 Moi&ture content 
o. Sorption Qualities {affimt} for fumigant) 
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Penetration of this product. through different one inch thick wood plugs, Is 
described in the following table. 

Concentration of Sulfuryl fluoride Insider wood-PVC voids exposed 
to 16 ozs.f1,000 sq.ft. of fumigant for 20 hours inside a chamber. 

Exposure Gas Concentration Dosage 
Wood Condition (ozI1,000 sq. ft.)- (oz.hf1,000 sq. ft.)b 

Pine A End grain 16.15 a 296 

Pine B 14.08 b 171 

Mahogany 8.72 cd 89.7 

W. hemlock 6.97 d 69.7 

Red oak 2.50 e 24.2 

Douglas-fir 2.95 e 27.9 

Pine B Hydrated 3.12 e 29.8 

Pine B Paint 2x 6.84 d 74.8 

Mahogany Paint 2x 6A9d 65.7 

Mahogany Paint 3x 3.61 e 36.0 

- Means (n=4) in colLJTlns followed by !he same letter are not signlficartly differer1 
at P=0.05, Student-Ne'Ml1an-Keuls test (6). 
Dtvfean dosage (concervation x time). MaJdmlJT1 theoretical aCClJ'l'lliated dosage 
inside PVC cups is 29B oz-hrs/1 ,000 sq. ft. 
SOllCe: ScheffralYt, RH. aOO EM. Th::lms (1993) "Penetration of S~ Flwride 
am tJ.etlTy1 Bromide llTolJJh SLbstrates DLJirg FlITligation." DOWN TO EARlW'" 
48(1)pp.15-19. 

The low affinity for wood also provides this product the further advantage of rapid 
desorption 01 the fumigant and quick aeration of a building when the seals are 
removed. 

It may be difficult, however, for this product to penetrate wood that Is wet, 
because the air passages are blocked by the water and by the swelling it causes. 

Painted surfaces or plastiC covered panels are not readily penetrated by this 
product or other fumigants. Thesa surfaces form a barrier much like a plastic tarp 
and should be considered in assessing the ability of this product to penetrate into 
wall voids or other covered spaces, These conditions must be taken into 
consideration when fumigating 

Confinement of This Product by Tarps 
The question naturally arises: "If this product penetrates wood so well, how weI! 
can it be confined for fumigation?" Surprisingly, the relative ease of confinement 
is characteristic of the product and one of its major advantages. 

Plastic tarps are semi-permeable membranes, which permit different fumigants 
to pass through them at different rates, The passage of this product through 
plastic sheeting is very slow, as shown in the following table. 

Percent permeation Ion Ind adsorption of 8 ozf1,OOO sq, ft. sulfuryl 
fluoride, after 2" hrs from 11-oz glass beHjar with Id made oftarp materials. 

Percent 
Penneation loss Percent adsorption" 

Tarp material Sulfuryl fluoride Sulfuryl fluoride 

Used larp 100.0 6.6 

Tarp.A,10.30zlycP 3.3 6.1 

Tarp B, 7,2 ozlyrP 5.5 3.1 

Tarp C, 9.6 OzlYfj2 0.2 3.3 

4-mil polyethytene 0.0 1.3 

a Values reflect SUbtraction of fumigant loss due to glass container adsorption 
(2.2% for sulfuryl fluoride). (n=4) 
SOIJC8: Scheffrahn, R.H. af"(! E.M. Tl-oms (1993) "Penetration of Slif\.I)1 Flooride 
af"(! MetlTy1 Bromide TIYo~h Slbstrates DlJing FlrTligation.~ DO'MJ TO EARTH'''' 
48(1)pp.15-19. 

Loss to Soil 
The loss of this product to the soil is dependent on soil type and moisture, The 
MaslerRate calculator takes soil type into consideration when estlmating the half 
loss time. Soil water reduces penetration of this product to its low water solubility. 

THE FUMIGATION ATMOSPHERE 

The air or atmosphere in which we fumigate has properties that are not always 
readily evident, but should be understood as they relate to side fumigation. 

All matters exist in three phases: SOllD,lIQUID and GAS (VAPORS). The best 
known example is water. which appears as solid ice, liquid water and water vapor 
(gas). 

The air atmosphere includes water in all three phases, I.e.: 

1. Ice crystals, such as In high cirrus clouds or as snow, hail or slaet; 
2. Water droplets as clouds, fog or rain; 
3. Water vapor thai we cannot see bul can feel, such as humidily in dry air. 

\1.{ \?/f 
Nr is largely composed of 78% nttrogen and 21% oxygen. Excluding water, all 
other gases equal only atxrutc09 percent. These indudac3rbondioxide, argon, neon, 
krypton and others in minute amounts. Thera are many contaminants in the 
atmosphere such as dust, volcanic ash, smog, etc., with which fumigations are 
not normally involved. These contribute only a very small fraction of one percent 
of the total air. 

The amount of water in the atmosphere is variable. Thl' warmer the air, the more 
water air can hold. This feature Is very important as It relates to the use of this 
product. 

The vasl majority of structural fumigations occur close to sea level. Thus, our 
calculations are based on atmospheriC pressures of 7,:;0 millimeters 01 mercury 
(mm Hg) and 2O"C (B8°F), which are known as 'Stan::lard Conditions." 
Weight of Air 
Air has weight which changes with temperature: the cc,lder the temperature, the 
heavier the air; the hotter the temperature, the lighter the air. Therefore, cold air 
will settle to the lowest point, whereas warm air rises 10 the highest pOint in the 
structure being fumigated. 

This relative denSity of air becomes apparent when a rofrlgerator or freezer door 
is opened and the cold dense air flows out onto the floor, Conversely, a hot air 
balloon rises because tha contained heated air is lighte'· than the surrounding air. 
Once these different parcels of air are thoroughly mixed with the surrounding air, 
however, they will not tend to separate or stratify, This is an important feature we 
must understand as it relates to use offumjgants. 

The weighlls also noticeable when air is moving (wind) Of we are moving through 
it. The ability to quickly dis~rse a fumigant depends on the air movement we 
create with fans. 

Water Vapor 
The concentration of waler vapor in the atmosphere .... iU vary with temperature. 
The warmer the air, the more water vapor it can hold. 

Relative Humidity (RH) is the amount of water In air re aUve to the amount it can 
hold at saturation (100%) at a given temperature. Thus, if air contains 0.7 pounds 
and could hold 1.4 pounds at saturation, the relative humidity would be 50 
percent. It can be measured by a dry or wet bulb th~!rmometer or a humidity 
gauge. 

The Dew Point is the temperature at which water cordenses from air. 

The Oew Point Depression is the number of degrees i'l temperature that the air 
must be chilled to reach the dew point. This amount va ies slightly from different 
air temperatures, The dew point and dew point deprasslon are shown in the 
following graph for relative humidity levels when the ambient (existing) air 
temperature is 5QcF, 68°F or 86°F. 

For practical purposes, the gases of the air, except for water, are, and tend to 
remain, evenly distributed throughout the atmosphem, Water evaporates into 
and condenses out of the atmosphere, a function that b largely dependent upon 
temperature, concentration and vapor pressure. This process becomes a large 
part of the weather of the world. The use of this prodw;t in structural fumigation 
involves, and Is influenced bl', some of these basic principles as it interacts with 
the gases of the air atmospt'ere. 

Example: If the air temperature in a structure is 68°F and the relative humidity 
is 50 percent. how many degrees can the air temperature be lowered before 
condensation occurs? 

Answer: See the graph below. Condensation or possibly a "fog out" is likely to 
occur jf the air temperature is lowared by approximately gOF or more. 

Note: 1.0 pound of this product will lower the temperature of 1 ,000 cu.ft, ofair(2.S"C). 

In practical use situations, the fumigator can use the Information in the graph 
below to plan the job (fan size, fan location, fumigant introduction rate, etc.) so 
that gas is introduced into the structure in a mann;!r that avoids "fog our 
situations. See Chapter 6 of this manual for additiona: information. 

"Xl 

Condensation of moisture will occur wher< air temperature 
is reduced as indicated for the speci'ic RH level 
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SEASONAL VARIATIONS - ECONOMICS 

Temperature has a major Influence on the dose/dosage requirements for 
successful fumigation with this product and certainly needs to be factored into 
these calculations. The economics of dosage are important. especially where 
seasonal variations are pronounced such as in California and to a lesser extent 
in Florida and Hawaii The following example illustrates thiS need" 

Effect of Temperature on the Required Equilibrium Concentration 
of this Product tor a Measured 12 Hour HLT and 20 Hours Exposure 

Temp of slab or soli (-F)- I 55 I 60 I 65 I 70 I 75 I 80 

This product per 1.000 cu. ft I 16 I 12 I 95 I 8 I 7 I 6 

"Temperature at coldest point of infestation 

These dosage requirements can vary based on changing seasonallemperature 
conditions. 

In Winter, higher dosages are reqUired. However, larger maJonties of fumgations 
take place In the warmer periods when mimmal dosages are adequate The 
fumigator should understand Ihese variaUons and figure them into the economy of 
his practices. 
PREPARATIONS FOR FUMIGATION 
The fumigator must conform 10 the fumIgant label as well as to federal, state and 
local regulations. As an additional suggested guide, the fumigator has a compilation 
of GOOD PRACTICES published by the National Pest Management ASSOCIatIon 
(NPMA). When In doubt, a fumigator should seek assistance from suppliers, 
regulators or other educational sources 

Prior to Ihe parties entering Into a lumlgation agreement, the Fact Sheet for 
MASTER FUME gas fumigant must be provided to an adult occupant of the 
structure to be fumigated. This Fact Sheet Is required by the label for this product. 
and should not be confused with the cUstomer checklist required by some state 
regulations. 

OCCUPANTS/CUSTOMERS NEED TO KNOW: 

1. Their specific role in preparation for fumigation - what to prepare, what 
to protect, turn off. remove, etc 

2. What the fumigation process (introduction, exposure, aeration and clear­
ance) entails so that there can be absolutely NO ENTRY by unauthorized 
personnel into the structure until it is certified clear for reentry by the 
fumigator. 

3 The specific times to leave the structure and when re-occupancy may oc­
cur 

4. That the fumigator often requires that the property owners surrender 
keys to the structure to be lumlgated_ The fumigator should have ac­
cess to all areas of the fumigation sIte during the whole period that the 
site is under their control 

5. Potential problems like' 
t) Damage to plants too near the house for proper tarping or plants 

included within the fumigation space 
II) Damage to highly sensItive plants 
III) Damage to old or otherwise fragile roofs (especially tile), TV anten­

nas, fences. elc 
tV) Excellent efficacy 01 the fumigation, but lack of residual effective-

ness to control future infestations of pests 

OccaSionally items of social value or of a peculiar nature may best be removed 
or protected because of the uniqueness of Ihe risk, High-priced pictures, 
electrOniC equipment chemical supplies, etc are some e)(amples, Allhough this 
product is a high-purity material and lIs gas phase has not been known to have 
caused adverse effects. there are certain risks from misapplication by the 
fumIgator and mOisture condensation when introducing this product. Risk of 
condensation increases under conditions of high relative humidity and where 
high dosages of thiS product are reqUired, To avoid this application and 
condensation. follow I!lstructions on this label. A good rule of thumb is "when in 
doubt. take It ou!.- lIthe customer is unduly concerned about a particular item 
before fumigation, removal is Ihe best approach 

WHAT TO REMOVE OR PROTECT PRIOR TO FUMIGATION 
Remove from the structure to be fumigated all persons, non· target ani­
mals, and desirable growing plants. Remove mattresses (except 
waterbeds) and pillows completely enveloped in waterproof covers or re­
move covers Food. feed. drugs and medicine (including those items in 
refrigerators and freezers) can remain in Ihe structure if they are in plas­
tic, glass or meta: bottles. cans or jars with Ihe original manufacturer's 
air·tight seal intact Food. feed. drugs and medicine (including items in 
refrigerators and freezers) not in plastic. glass Of metal cans, jars or bottles 
with the original manufacturer's seal intact must be removed from Ihe fu­
migation site or double bagged II bagged. use bags recommended for 
Sulfuryl fluoride, such as Masterfumebag. Nylofume®, or Fumiguard bags 
All drugs (including tobacco products) and medicinals (including those items 
in refrigerators and freezers) need to be removed prior to fumigation. 

FLAMES OR HEATING ELEMENTS 
This product IS a very stable compound that is relatively non-reactive and 
non-flammable. Under high heat conditions present in gas flames or glow­
ing electric elements, however, this product can decompose into sulfur 
dioxide SO" hydrofluoric acid HF, and other decomposition 
products. Hydrofluoric acid is highly reactive and can corrode or damage 

151~9 
many materials including metals, glass, ceramic finishes, fabricS, etc. 
Therefore. extinguish all flames including pilol lights of furnaces, hot wa­
ter heaters, dryers. gas rejngerators, ranges, oven;. broilers, etc_ Turn off 
or unplug all electrical hea:ing eiements such as tt ose In heaters. dryers. 
elc. Shut off automatic switch controls for applianc~s and lighting systems 
that will be included in thE space to be fumigated 

Contact your lOcal gas conpany to determine what procedures should be 
followad in your area for shutting off natural gas c r propane service _ The 
gas lines should be cleared, Fumigation companie'; may request that cus­
tomers have the local g<ls company turn off the gas prior to fumIgation. The 
local gas company will always need to turn gas sen-ice on after it has been 
turned off to determine that the gas now rate and pressure are appropn· 
a1e 

General guidelines for shd'mg off natural gas ar( as follows 

Natural gas Service ShOl.;d be shut off at the mam service valve located on 
\tie riser at the gas meter, When a single gas met ~r serves morc than one 
structure. gas service to afl customers must be interrupted 

2. Use a 12-inch adjustable wrencn to lurn the servlc~ valve one-quarter tum 
The gas supply is off wh~n the service valve is pe -pendicular to the flOW 01 
the pipe. 

3 After the valve is In the o'f position, brush or spray a soap solution (1 cap of 
leak soap compound per unit of water) onto the plpefittings Bubbles will 
indicate leakage. If gas leakage cannol be correcte :I. leave the service valve 
off, discontinue fumigalicn preparation and nOlify the local gas company 

4. Bleed the gas line by removing the pipe plug from the outlet tee on the meter 
assemble and on any meter located on the mann old. ThIS ehmmates gas 
pressure within the melers and houselines_ If no te{ Of pipe plug is available. 
ioosen the outlet coltar on :he meter, If gas pressure C onlinues to exist, reinstall 
plug or tighten outlet collar and notify the local gas c )mpany. Discontinue the 
fumigation preparations. 

5. Reinstall pipe plug or tighten the outlet coilar 
6 Visuatly inspect all possible sources of pilot light~ including furnaces, hot 

water heaters, gas ranges, oven broilers, gas refngerators. dryers, elc. to 
determine that all pilot lights are extinguished_ Vedfy that no gas pressure 
exists by attempting to li!~ht one gas appJtance im ide the structure. Use a 
match extension tool whE,n lighting appliance to pre .vent injury. If you detect 
natural gas during the Inspection, discontinue any fumigation preparation, 
leave the service valve off, and notify the local ga.'i company 

7 With multiple gas meter locations, close the serviCE' valve to each individual 
gas meter located on the manifold 

8. Never loosen, adjust, or otherwise affect the integr,ty of the gas dlstribullon 
system except as instructed. 

9 Whenever possible. do not enclose Ihe gas rise w thin the tarp. 

Before fumigating, ALL pilot lights must be turne-j off. The heat of gas 
flames, pilot light flames, or the glowing wires or 1101 surfaces of electric 
heaters can cause this product 10 break down to torm a corrosive male­
rial. Make sure the gas flames and pilot flanes of furnaces, gas 
refrigerators and kitchen ranges are extinguished and that glowing elec­
tric heaters that represent 3 reasonable fisk of a h ~al source that IS at or 
near 752'F are turned off 

CHLORINE GAS: Damage to metals can also occur from Ihe inclUSIOn of 
chlorine gas for bleaching or chlorination processes, Ensure this equip­
ment is turned off with no ,eaks or excluded from the fumigation 

PROTECTING PLANTS AND SHRUBS 
Sensitive plants growing ne:l' the fumigation job ca'l be injured if they are 
exposed long enough to suffiCIent concentrations of this product, This can be due 
to excessive leakage of fumiqant from the soll-tarp seal without sufficient wind 
to disperse the fumigant. Als:). this product can escape through dry 5011 at the 
ground seal. Usually, the soil at the foundation is the d' lesl m the yard because 
of protection from the roof cverhang. These can be mproved by askmg Ihe 
homeowner to water the area next to the building on Ihe day before tenting. They 
should also cut back. plants to clear the area to place t~nts and ground snakes 
(slieast 18 inches). and rake away Ihe mulch or debris 'le)(t to the loundatlon (al 
least 12 inches). 

It is the responsibility of the fumigator to ensure t,al the ground seal is 
established prior to releasing this product into the struc! ure, The fumigator musl 
give special attention to the ground seat and can use a leak detector of sufficient 
sensitivity, such as a TIF 5750 leak. detector manufactllred by TIF instruments, 
Inc., Miami, Florida Ihat can d.~tect this product toabou! 50 ppm, Sensitive plants 
could potentially be injured by this preducl during aeration when there IS 
insufficient air movement to quickly dissipate the fum gant. The risks of plant 
injury would be increased when there are high concentrations of fumigant 
remaining at the end of the Hxposure period resulting from good confinement 
(often in slab type construction) andlor high dosages us"d The fumigator should 
use the TRAP aeration methc-O (direct discharge) or pliOn to open seams initially 
In areas, sucn as, driveway or patio that will not allow exposure to plants 
Junipers. monkey grass, spnngeri fern, lily grasses and orchids appear to be 
especially sensitive to this ~oroduct and their protecti:)n may require speCial 
attention. 

Indoor or sheltered plants should be moved to conditic ns similar to their usual 
growing habitat (e.g., \ight conjitions, temperature, hum dily, etc.) to avoid risko! 
InJury. 

(See also Chapter 12 on troubleshooting.) 
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Wetting the Soil 
Prior to the tarping time (generally the day before the fumigation), some 
fumIgators require that the occupants or owners wet the sOIl for the tarp 
seal. Often. this can accomplish the necessary "sealing" of the soil and. II 
done properly. will not cause puddling or muddy conditIOns at tarplng time 
The sub-area of crawl space structures should not be watered or treated 
for subterranean termites immediately prior to a fumigation. Wet sub-area 
should be allowed to dry before fumigation. Enclosing the structure in a 
tarp can cause the moisture to be confined and accumulate within the 
structure during the fumigation period. leaving condensation and/or an odor 
problem. 

DISTRIBUTION/AERATION FAN 
(Also see Chapter 6 on Fumigant Introduction) 
Distribution 
It is recommended that thiS product be introduced into a structure in such 
a way that it reaches equilibrium rapidly The exposure penod does not 
begin until equilibrium has been reached Rapid mixing of fumigant with 
the atmosphere of the structure also helps prevent formation of pockets of 
chilled air, which can produce fogging. especially if the atmospheriC humidity 
is high. The introduclion of this product must be directed into tMe air stream 
of the fan for best distribution 

The tan should be grounded and have a capacity of at least 1,000 cfm for 
each pound of this product released per minute 

Pay special attention to air circulation in cold weather. Low outside tem­
peratures can induce moisture condensation on uninsulated surfaces such 
as exposed-beam ceilings, skylights or windowpanes. Fans should be used 
to maintain heat equilibrium throughout the structure during the exposure po­
rlod to prevent condensation. During fumigation. furnaces and other 
sources of heat must always be turned off 

Multiple Release Sites 
The number of release sites of thIS product will be dictated by the size 
and configuration of the structure and Ihe adequacy of the circulation. As a 
rule of thumb. there should be suffiCient circulation to establish fumigant 
equilibrium within an ~our. Experience with the product and with the mea­
surements discussed elsewMere In Chapter 6 will help the fumigator judge 
the amount of circulation required (see Chapter 6 on FumIgant Introduc· 
lion). 

Continuous Circulation 
In addition to effective inilial distribution of the fumigant, equilibrium of the 
gas is essential for making sure that the fumigant released into the struc· 
turo will reach all areas in the structure where infestation may exist 

Fans can be used to maintain alf/gas Clrcu!ation, although it has been 
demonstrated not to be necessary during the course of a normal fumiga­
lion with this product. Care should be laken to ensure fans are in good 
operating condition and secure to aVOid accidents If they are to remam on 
for the entffe fumigation 

11 is next to impossible to seal a structure so that there are no leaks. Un­
less there are abnormally large leaks. continuous circulation during the 
enlire exposure period will not appreciably affect the loss rate for this 
product. Obviously the air stream should not be directed against -leaky' 
tarps because excessIVe gas loss can occur 

Generators should be provided to run the fans If the fumigation site Is not 
equipped with electricity. 

MONITORING HOSES 
(See Chapter 7 for Information on monitoring this product.) 

SEALING THE STRUCTURE 
No two fumigations are exactly alike Each job requires the fumigator to establish 
and maintain an effective fumigation environment The fumigation must be 
conducted In a manner that will effectively control the pests witliout cauSIng 
undue fisk to people or property. 

The fumigator must be guided by the principle of rapidly achieving and tlien 
maintaining equilibrium for a sufficient period to accumulate the ounce-hours 
needed to control the target pest. 

The fumigator must conform to the label and this manual for use of this product, 
as well as 10 federal. state and local regulations. When in doubt, a fumigator 
should seek the assistance from suppliers regulators. Drexel Chemical Company 
representahves or other educational sources. 

The quality of the seal has a huge influence on the effective'less of the 
fumigation. increasing the sea! of the fumIgation site is one of the most effective 
ways to ensure a quality fumlgallon and reduce the tota: amount of fumigant 
needed 

There are severa: approaches to the challenges of confining the fumigant. The 
fumigator needs to make field judgments how to best sea! a space. Pay special 
attention 10 drains. vents, conduits. wifing. electrical Junction bodes. floor cracks, 
wallffloor or wall/ceiling Joints and damage to outside walls from equipment 

When sealing. keep In mind a few basic thoughts 

Identify and address key leakage areas Careful ir spection of the structure 
Will help identify leaky amas Be sure to carefully s3al protruding eqUipment 
on Ihe top floors and rocb Building eaves also Cf n be very leaky 

2 To the extent necessary .lnd poSSible. close off all ,;(Innected structures and 
install an "air break" to S.op gas moving to connected structures. 

Tape and Seal 
For fumigation structures thaI can be appropriately sealed with materials such as 
plastic or tape, seal adeqllately around doors, windows, vents and other 
openings. When necessary to minimize escape otfum-gant through the soil and 
to avoid injury to nearby plants. wet soil (if not sufficiently moist) around the 
structure to act as a barrier for the fumigant. Often. structures are too large to be 
completely tarped for fumigant confinement The most common practices are 10 
use polyethylene sheeting, non-porous panels. fumigati:>n tape, spray adhesives. 
foams and insulatIon male 'lals to seal the structure for fumigation These 
techniques are usually used around doors, windows. roof eaves. loading docks. 
pipes. augers, conveyers, vents, etc. If properly used. t'lese materials can do an 
ample Job of confining the fumigant withlO the structure 
Stucco or masonry block bui dings may be sealed by t lping laminated paper or 
plastic film over outside doorways. windows and vents. With this method. es With 
tape, partitions may interfere with fumigant distributi,)n. When either tape or 
paper is used for sealing, pa.tlcularty if a subsection is involved. a re-circulation 
fan is required. unless proper amounts of fumigant are Introduced separately into 
each compartment to assure an adequate concentration of gas. Neither sealing 
method is recommended fo' houses In which any w)oden section, inclUding 
roofmg, is exposed to the outside. Always monitor Wit1 a Fumiscope or similar 
device when necessary 

Tarplng 
Good sealmg is necessary lor effective fumigation Tarpaulins (tarps) can be 
used In the sealmg process wl!h tapes/adhesives to holp seal leaky areas or to 
envelop the entire area to be fumigated. This method i~ effective on almost any 
size or type of space/site n e ability of a tarp to contc in a gas depends on the 
condition of the tarp, the ma:erial of construction and its thickness 

It IS recommended to open screened windows befNe larping to aid in Ihe 
distribution of the fumigant bet Neen the tarps and the stru,;ture. Allic and subsection 
vents should also be opened during fumlgallon. a! well as interior doors. 
cupboards, drawers. washe-s, dryers and ovens. (Always comply with local 
regulations conceming barriE'fs to entry into the structure during the exposure 
pariod.) 

One of the most critical operHtions is achieving a tight ~~eal in tarping a structure 
at the ground where protrusi,)ns, debris or rough-textued soil or concrete may 
provide an opening for gas to escape. If the ground sur1ace is very smooth. sand 
or water snakes may be usee effectively One method ,)f improvmg the seal with 
a sand or water snake is to rl n a trough of water on tar:)s along with the snakes 
Vinyl/nylon snake covers do r.ot deteriorate readily 

To Improve tarp seal, unevell or rough-textured 5011 s Jrface should be evened 
with soi, or wei sand. Grass. mulch or rocky surfaces make poor seals 

Soak the surface with water. il possible, at the ground seal or. preferably. have 
the homeowner soak the soil in the morning prior to releasing the fumigant. Loose 
sand can be packed on tne lower edge of the tarp. to ifT prove the seal. Ramping 
with sand or soil is also ve -y effective for sealing a 'ound steps and ridges 
(See Chapter 4 for informah(Jn on Instrumentation for detecting leaks.) 

The faster the gas reaches e::juilibrium within the build ng, the less the loss rate 
at the ground seal. Allow alleast two feet of tarp to cillar Ihe ground snakes to 
achieve an adequate ground ieal This will accommodc te movement of the tarps 
due to wind movement. 

Tarp Material 
Plastic tarps are semi-permeable membranes that per nit different fumigants to 
pass through them at dlfferent rates The passage of t.1is product through most 
plastiC sheebng of sufficient thickness IS very slow. 

Use only tarps made of matellals that will adequately confine thiS product fot the 
required bme. Tarps are so!d In many sizes. ExperiEnce has shown that the 
follOWing have proven satislactory: 

4 to 6 mil polyethylene fot 'single use" larps 
2 Laminated {several layersl polyethylene 
3. Vinyl coated nylon 
4 Neoprene coaled nylon 
5 PVC (polyvinyl cnlofldel ~oated nylon 

Thickness 
As a minimum. 4 to 6 mil (161) to 240 microns) thlckne~~s olthe above materials 
adequately confines thiS product A tarp of 100 micror s is equivalent to a 400-
gauge materia' Polyethyer'l{' tarps less than 4 mil (1fO microns) are not 01 an 
adequate thickness to confine thiS product because hey do not possess the 
strength and weight needer for the handling. wind esistance and abrasion 
encountered In most fumigations. 

Since all fumigants escape r(·adlly Ihrough any openln'~, tarps should be kepi in 
good repair, Rotate larps 01 a regular basis to en~ure that poor tarps are 
discarded and new tarps are )urchased It is a good idE,a to mark new tarps with 
the purchase date. Patching r ps or holes in the field sho Jld be kept ata minimum. 
Where tarps join. the edge~; should also be tightly rolled and appropriately 
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clamped because loose fold waste fumigant ObviouSly, more clamps Will be 
needed on windy days 

Preventing Condensation 
The fo lOWing precautions shouid be observed, to reduce the risk5 01 mOisture 
condensation. 

1. Wtlen a structure Is wet, do not larp or seal. It is especially important to make 
sure that wooden shingles are dry before sealing 

2 Do not tarp a structure immediately after subsection SOil Is treated with 
insectiCides, First. allow the treatment to dry. 

3. Low outside temperatures can indUCe moisture condensation on unlnsulated 
surfaces such as exposed·beam ceilings, skylights or windowpanes. Fans 
should be used to mamtain temperature equilibnum throughout the structure 
during exposure period, to help prevent condensation 

4. Cold temperatures in warm weather may also warrant special attenllon. A 
struclure that is air conditioned to a much lower temperature than the outside 
air temperature and then opened to Introduce hot humid outslda air, will form 
condensation on COld surfaces, such as heavy brass (an example would be 
the logging of sunglasses when exiting an air conditioned car In the summer), 
This condition can be avoided by either warming the structure slowly prior to 
tenting or waiting until all tents are in place belore opening windows and 
doors to aVOid introducing outside air. 

See the label and Chapter 10 of thiS manual for additional Instructions on tarped 
chamber and vehicle fumigations. respectively. 

PLACARDING, USE OF CHLOROPICRiN AND SECURING FUMIGATED AREAS 

PLACARDING OF FUMIGATED AREAS ANO USE OF CHLOROPICRIN 

This product is a tOXIC gas without a warning agent 

All entrances and all Sides of the fumigated enVIronment and any connected 
area nol monitored must have warning signs, Do not connect cylinders to 
introduction equipment until all fumigation warning signs have been posted. 
the space to be fumigated is clear of people and non-target anrmals. and It 
is secured Warning signs must be of weather-resistant material and should 
be securely affixed to the structure. Do not allow entry by unprotected per· 
sons into fumigated area until the Signs are removed. Signs must remain 
legible during the entire posting period. Warning signs should be placed in 
advance of the fumigation in order to keep unauthorized persons away The 
warning signs must be printed, in English and Spanish, with 

The signal word DANGERIPELIGRO and the SKULL and 
CROSSBONES symbol in red 
The statement, -Area under fumigation, DO NOT ENTERINO ENTRE" both 
in English and Spanish 
The date and time of fumigation. 
Name and EPA Reg. No of the fumigant used 
Name, address, and a 24-hour telephone number (induding weekends) of 
the fumigatIon company and certified applicator to allow prompt communJ­
cahon With Ihe fumigation company in case of emergency 

AlSO reqUired by label IS the proper use of the warning agent, chloropicrin ThIS 
is an essentl8l part of security against improper entry (see Chapter 6 for proper 
chloropiCrin placement and rates) 

T arped structures must have proper circulation and exposure 10 the fumigant 
Windows that have locked screens are not considered normal entries and 
should be opened for the fumigation. However, the risk of illegal entry should be 
conSidered In the plans for securing valuables during the fumigation. 

SECURING STRUCTURES 
In order to secure against unauthorized entry dUring the fumigation exposure 
peflod, a locking device or barricade must be used on all extenor doors or 
doorways. A locking device or barncade must be eHeclve In prevenllng entry of 
any exterior door or doorway USing norma! opening (>f entering processes by 
anyone other than the certified applicator in charge of the fumIgation or persons 
in hislher on-site direct s.Jpervislon, Consul! stale and local regulations for any 
supplementary instruction and loca! restrictions on se ;unng against entry 

Several additional security cptlons to conSider might Ilclude; 

1 Locks 
a) CLAM SHELL LOCKS 

b) KEY-WAY LOCKS 

c) J-SAFE LOCKS 

['jf 
d) CHAINS 

CLAM SHELL lOCKS are c esigned to prevent use 
of tne door or occupant's keys to unlock entrance 
doers 

KEV_WAY LOCKS are desi]ned to prevent use of 
the occupant's keys to uillock entrance doors. 
These function by Inserting a two-part locking key 
,nto the door keyhole and rE moving only half of the 
key The other half of the It eking key remaining in 
the door prevent insertion of the occupant's key. 

J-S,1,FE LOCKS or chains em also be used on cer­
tam structures 

CHAINS can also be used on certain struclurl's. Pins and staples in 
keyways are not recommended unless they are .he only option and can 
only be removed with ~ special tool 

2 Guards 
Guards may be considered in some circumst,lTIces and may be re­
Quired in some locatiors Consult local regulations 

3 FumiGuard Intruder Alert System 
FumiGuard IntrLJder Alert System may also be an .!xcellent security option. 
The FG 2525 FumiGuanl IntflJder Alert System i~ a detection device that 
senses heat and motion, Properly positioned ir the structure, it could 
increase security by alerting the fumigator of an in :ruder 

The alarm connects to thl' property phone line and IS operated by AC or DC 
(22-hour rechargeable battery). The FumiGuard A arm IS pre-programmed 
to a pager number thaI the fumigator supplies On~e the unit IS tripped. an 
"alarm" sounds and warns IndIviduals to leave. Thi~ warning will repeat itself 
in two languages lour (4) -imes, The FumiGuard Alf rm immediately dials the 
pager number seven con~ecutlve limes to alert the fumigator of an intruder 

The FumiGuard FG 252~ comes with a one-year I mited warranty. Remote 
sensors and remote spe<lkers are also available 1 he FumiGuard FG 2525 
is manufactured and sole !)y 

Ocean Instruments. Inc. 
5312 Banks Street 
San Diego, CA 921'109 
Tei: (619) 291-2557 
Fax: (619) 296-2440 
Toll: (800) 325-851~~ 
Contact: John Hednck 

4. Barricades 

5 Caution lape similar to that used on construction sites 

6 If a fence encircles the fumigated structure, postin£, no trespassing signs on 
gateways/entrances 

7 Notify local police to Increase patrol. 

8. Notify local neighbors and neighborhood watch gr }UPS 
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FUMIGATOR'S CHECKLIST 
Even though some duties are assigned to others, the fumigator is responsible 
for all aspects of conduct of e fumigation. Preparations must be carried out 
properly before the actual fumigation can proceed. 

The following checklist can help a fumigator prevent exclusions. This checklist 
is Just an example but may n{)t be complete: 

PREPARATION: 

CONFER WITH OCCUPANTS I PROPERTY OWNERS -

Protect or remove by occupants (PO) or fumigator (F) (circle which): 

PO F Food PO F Pets 

PO F High value ilems PO F Plants 

PO F Medicinals PO F Waterproof mattress covers 

PO F People PO F Wet soil at sea: 

PO F Personal items 

IDENTIFY LIABILITIES - POTENTIAL PROBLEMS. 

PO Antenna 

PO High Value Items 

PO Roof 

PO Surrounding Plants 

PO 

PO 

OCCUPANCY - SINGLE OR MUL TI-UNITS: 

PO Contact: PO Time Out: 

PO Keys PO 

PO Time In: PO 

AUTHORITIES NOTIFIED: 

PO Fire PO Regulatory 

PO Guard PO Utility 

PO Police PO 

SOURCES OF HEAT OFf:" 

PO Automatic equipment PO Space heaters 

PO Electric Heaters PO Stove 

PO Electric pianos/organs PO Water heater 

PO Gas refrigerators PO 

PO Pilot lights PO 

PLAN FOR I=UMIGANT INTRODUCTION: 

FANS (WITH FUSES/GROUND WIRE): 

PO Capacity PO Power Source 

PO Cords PO Switches 

PO Number PO 

PO Position PO 

FUMIGANT INTRODUCT~ON HOSE: 

PO Direction PO Site 

PO Entry PO Special Needs 

PO Rate Size ________ IO 

PO Security 

PLAN FOR FUMIGANT EXPOSURE PERIOD: 

PO Monitoring hoses placed. 

PO Open interior drawers, microwaves, ovens, dishwashers, doors, 

cabinets,attic crawl, ~tc. 

PO Verify food and medicinal preparation in accordance with the label directions. 

PO Windows open with locked screens on tarp jobs. 

PO Exterior doors secure (Conform to codes). 

PO Tarps, Seals - PraDer and secure. 

PO Non-target areas secure. 

PO Exterior plants and pets 

PO Neighbors 

PO Spectators - espeeialfy children 

PO Warning signs attached. 

PO Post and inform guard where required. 

PO Cubage calculated (Mcf): 

PO Dosage calculated (ozlMct~· ~). ______________ _ 

PO Soil or Slab of 

PO HLT estimate _________________ _ 

PO Hours EXpOSIW[~e~ _______________ _ 

PO Wind Velocity 

PO Humidity 

PO Cylinder of fumigant seClfCed for measurements 

PO Safety equ!pment em hand (SCBA and safe.y goggles, etc.). 

PO Crew Check - Final clearance of building fJHrsonnel and equipment 

PO Introduce Warning Agent - Use 1 oz of chloropicrin/10-15 MCF. 

PO Close and lock last entry. 

PO Start fans. 

PO Wait 5 to 10 minutes for chloropicrin distrib·Jtion. 

PO Introduce Master Fume gas fumigant. 

PO Check for leaks. 

OPENING, AERATION AND CLEARANCE: 

TAPE/PAPER FUMIGATION: 

PO Open doors - Star' fans. 

PO Remove intenor seals - Open windows (we£ r respiratory protection). 

TARP/FUMIGATION: 

PO Remove bottom seal. 

PO Open tarps - Downwind side first, then upwind side. 

PO Move warning signs from tarp to structure. 

PO Start fans. 

PO Reactivate utilities 

PO Test for clearance 0" Master Fume gas fumigant with suitable instrument. 

PO Remove warning signs when site is deareel for re-occupancy. 

PO Post fumigation notices where required. 

PO Return building ke:ls to occupant/owner. 
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Chapter 6 

DOSAGE, CHLOROPICRIN WARNING AGENT, INTRODUCTION OF 
FUMIGANT 

CALCULATING DOSAGE 
Establishing the required dosage 
The fumigator is challenged with the task of distributing and maintaining 
a concentration of fumigant over the fumigation period to achieve the tar­
get dosage. Because of the multitude of factors, no two fumigations are 
Identical. To specify a single dosage rate for all conditions would seldom 
be correct - usually it would be either excessive or insufficient for ex­
pected pest control. 

Drexel Chemical'S MasteRate 
Drexel Chemical's MasteRate electronic calculator is used for all fumiga­
tions using this product. See directions for details and specific use. Do 
not use this product without the Drexel Chemical's MasteRate. Drexel 
Chemical's MasteRate must be used to calculate the dosage. Drexel 
Chemical's MasteRate program may be modified and updated from time to 
time; please contact your Drexel Chemical Company representative for cur­
rent informallon. 

Precision Fumigation Defined 
Precision Fumigation is not a new concept; however, most fumigators have 
lacked the tools to consistently plan and conduct precision fumigations. 
Precision Fumigation can be defined as ·Optimizing fumigant use to maxi­
mize efficiency and minimize risk" 

Precision Fumigation Concepts 
Use of this product allows fumigators to use their skills, knowledge, and 
experience to create and implement successful, flexible fumigations. 
Precision Fumigation methods: a) allow fumigation when/how necessary, 
b) capitalize On enhanced sealing methods, cJ maximize exposure time, 
and d) utilize temperatu're modification. 

Fumigant Dosage 
All fumigants utilize some form of the dosage relationship which is often 
referred to as the ·CT Concept": 

Dosage;:: Concentration (C) X Time (T) 

0' 
D::CxT(CT) 

Therefore, the dosage required to kill the target pest(s) is accumulated 
over a period of time and is measured in ounce-hours or gram-hours. 

CT :: oz-h/1000 cu ft 
The concentration in ounce per 1000 cubic fool of fumigant multiplied 

by the exposure lime in hours 

The maximum target concentration in Drexel Chemical's MasleRa!e is 128 
ounces perlOOO cubic fool. 

The maximum target dosage for all normal atmospheric pressure (NAP) 
fumigations is 1500 CT (1500 ounces-hours per 1000 cubic foot). 

For vacuum chamber fumigations, the maximum target concentration is 
128 ounces per 1000 cubic foot, and the maximum target dosage is 200 
CT (200 ounce-hours per 1000 cubic foot). 

Concentration Units of this product 
1 ounce per 1000 cubic foot. 240 ppm 

FACTORS AFFECTING FUMIGANT DOSAGE 
The following four interrelated factors greatly influence all slructual fumi­
gants' 

1. Initial fumigant concentration 
2 Loss rate of fumigant 
3. Temperature at site of pest 
4. Exposure period 

A change in any factor will require a compensating change In one or more of the 
others for equivalent performance. 

Initial Fumigant Concentration 
Several HL T curves show different rates of dosage accumulation related to 
exposure time. The curves are plotted for one ounce of fumigant to furnish 
coordinates as unit ounce-hours. To determine the total ounce-hours (OH) 
accumulated, multiply the respective ounce-hour coordinate by the number of 
ounces of fumigant used. 

Under conditions of rapid fumigant loss (short HL T) it is obvious that only the 
inilial hours of exposure are of any significance for the accumulation of dosage. 
Contributing Factors to Fumigant Loss Rate 
Currenlly, there is no method for accurately predetermining the loss rate of 
fumigant from a structure. For each job. the conditions affecting the fumigant 
confinement will differ. From numerous measurements ofthis product, it indicates 
that the main inf1uencing factors are: 

1. Condition of tarpaulin or cover. 
2. Seal condition (where tarp joins soil, steps, wires, fences, etc.) 
3. Underseal type (slab or soil). 
4. Volume of structure (ratio of surface area to VOlume). 
5. Velocity of wind. 

The following table assigns series of values for larp find seal expressing their 
estimated conditions. Although these values are necessarily subjectIVe, they 
have proven useful when ;lssociated with the prat ces and terminology of 
professional fumigators. 

The loss rate factors can be worked out easily on tt-e MasterRate electronic 
calculator to give the Hl T (~alf-Ioss time) estimation. 

MEASURING THE STRUCTURE 
Consult on how to measure a building to be fumigated with this product. Contact 
Drexel Chemical Company or your local distributor for this product 

ESTIMATION OF HALF·LOSS TIME (HLT) 
Start with the 

basic HLT 

Influence estimated Factor 
of 12 hours, then 
multiply products 

by successive 
factors-example 

Excellent 1.0 

larp or Stucco 
Good 0.9* 0.9 x 12::: 

Medium 0.8 
Conditions Fair 0.7 

10.8 t"orss 

Poo, 0.6 

Seal 
Excellent 1.0 

Tarps 
Goo<J O.g 

0.8 x 10.8::: 
Medium 0.8t 

Tape Fair 0.7 
8.64 t"ours 

At Soli Poor 0.6 , 
Slab 3.0 
Clay 2.0 1.0 x 8.64 

Soil Loam 1.0t 8.64 t"ours 
Sandy Loam 0.5 

Sand 0.25 

1 0.4 
3 0.6 
8 0.8 
16 1.0 

Vok.me 
27 1.2t 

1.2 x 8.64 
(1,000 cu.ft.) 

45 1.4 10.4 t"orss 
65 1.6 
90 1.8 
125 2.0 
400 3.0 

1,000 4.0 

Sealed 
Tarped Masonry 

0 1.0 1.00 

Wind 
1·2 0.9 0.9~, 

0.7 x 10.4:: 
(mph) 

3·5 0.8 0.9(1 
7.3 holXS 

6-9 0.7* 0.8~, 

10-1l. 0.6 0.8(1 
15-20 0.5 O.n 
20- 0.4 0.7(1 

The rate offumigant loss is expressed as half-loss time (Hl T), the time reqUired 
for half the fumigant to be lost An example is shown 11 the following table 

HALF·LOSS TIME (HLT) OF SI)( HOURS 

TIME ELAPSED 
CONCENTRATION 

HLT OF FUMIGANT 
(HRS) (O...NCE PER 1,000 CU.FT) 

(HLT:: 6 t"ours) 
0 16 
6 8 

One-half of remaining 12 4 
fumigant is lost 18 2 
every 6 hours 24 1 

Examples of the required dosage of this product are shown In the following table 
for various loss rates of the "umigant for a temperatureof 7QoF and a 20-hour 
exposure period 

Required Rate of this Product for Drywood Terlnite Control at 70°F 
and 20 Hours of Exposure for Various Measure lialf-Lon Time (HLT) 

HlT 2 4 8 1~ 16 20 24 

This Product in 
or.nces perIl ,000 cu.f'! 32 17 10 8 7 6.5 6 

The experienced fumigator probably is familiar with thE physical features of the 
terrain that will assist in making judgments of Hl T calculations. 
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For a crawl space structure on sand, the HL T estimation would be 3 hours, 
requiring 43 pounds of this product. If, however, a shallow water lable is known 
to exist, extend the volume to include the extra space and estimate the new Hl T 
on the basis of perhaps a foam underseal. The new HL T would then be 12 hours. 
requiring only 13 pounds of this product for the structure. If uncertain about how 
the terrain may affect the Hl T, it is best to monitor-with a Fumlscopa. 

TEMPERATURE AT SITI: OF PEST (i.e. Termite) 
The pesticidal activity of a fumigant varies with the temperature, thus the dosage 
requirements for a particular structure must be based on the mean temperature 
at the coldest site that could harbor the pest. Numerous temperature 
measurements have been made of various structural components and 
atmospheric conditions of homes under fumigation. These have shown that a 
thermometer reading of the concrete slab or sub-section sol12 to 3 inches below 
the surface will reliably represent the temperature of the coldest site that could 
harbor the target pest. The measurement can be made in the shade on the slab 
with a surface thermometer just before the fumigation. 

Accumulation of Fumigant Dosage (OH) Related to Half-Loss 
Time (HLT) when Initial Concentration is 1 ozlMcf. 

17~------------------------~ 
HLT Hours 24 

16 

15 16 
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• ~ • • 
" • • u 
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Hours Exposure 

As determined in other similar measurements, the warming influence caused by 
the weather is usually greatest In the attic and least in the soil; consequently, the 
temperatures of the mud sill and pier.post pad are usually the coldest and the 
most critical encountered in the entire structure. 

The range of temperature in the fonowing table represents mean seasonal 
temperatures in Florida and Southern California, where drywood termites are 
most prevalent. 

Equilibrium Concentration of this product required for 
Drywood TermH:e Control for a Measured 12-hour HLT and 20 

Hours of Exposure 

Temp. of slab 55 60 
or soil, (OF) 

65 70 75 80 

This Prodl£t 16 12 
(02511,000 cu.Jt.) 

9.5 8 7 6 

TEMPERATURE CONTROL 
tt is difficult to save a substantial amount of this product during winter fumigation 
by raising temperatures in the structure. There are no specific recommendations 
for heating the structure. However, if an elevated temperature is confirmed with 
a thermometer, it can be used in calculations with the MasteRate System. 

Fans, heater-fans and other electrical equipment should be grounded and have 
a good protective fusing system. The suriace temperature of heating equipment 
should not exceed 752°F (400°C). 

The following conditions will have to be mel in any else: 

1. During fumigation perioc, glowing heat surfaces 0'- open flames must never 
be used. 

2. The temperature should still be measured at the coldest potential pest site, 
such asthe pier pad, mud sill or north wall {"shaded";. Usually, the temperature 
of the soil at a depth of 3 inches is representative of the coldest area. 

3. For dosage calculation~, the measured minimum temperature should be 
used. 
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FIELD WORKSHEET FOR MASTERATE CALCULATOR 

NAME ______________________________________ _ UNDERSEAL ________________ _ 

ADDRESS, ____________________________ ___ TOTAL POUNDS REOUIRED 

DATE ________________________________ _ TEMPERATURE (FJ-

PHONE NUMBER ________________________________ ___ OZ/HRS REQUIRED 

INTRODUCTION T1ME ________________________ __ HOURS EXPOSURE.. 

PEST __________________ ___ MAX. SHOOTING RATE ____________________________ ___ 

DOSAGEFACTOR ____________________________ _ CHLOROPICRIN ____________ _ 

RELATIVE HUMIDITY (%) ____ __ 
r----- --------------- - --------- - -

MONITORING INFORMATIJN 
OZ/MCF 

-- '-' 'm, Location Average 

T ARP CONDITION ______________________________ __ 1 2 2 4 

f-----
SHOOTING FAN AMPS __________ __ .. 

--_. -. .-

SEAL CONDITION __________________________ _ - ---

MONITOR JOB (YES!f\lO) ________ __ FIRST READING (fQUIlIE;RIUM) 

WIND (MPH) _____________________________ __ SECOND READING ____________ _ 

ESTIMATED Hl L __________ __ HOURS BETWEEN RElI,DINGS 

VOLUME U...lCF) ____________ _ ACTUA~ H~ T ______________ _ 

DOSAGE (OZlMCFI ________ _ CORRECTION INFORMATION ___ . ________________ __ 
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USING DREXEL CHEMICAL'S MASTERATE SYSTEM 
Drexel Chemical's MasteRate is a computer-based program that requiras 
entry of key information to determine the dosage and amount of this prod­
uct to be used. Before Drexel Chemical's MasteRate Program can be used. 
contact your Drexel Chemical Company representative for how to activate 
the computer program for calculating dosage. Drexel Chemica!"s MasteRats 
Program may be modified and updated from time to time: please contact 
your Drexel Chemical Company representative for more information 

Drexe: Chemica!"s MasteRate has been developed to allow fumigators to 
calculate the correct dosage over a broad range of pest species, life 
stages, temperatures. and exposure times. Drexel Chemical's MasteRale 
determines the necessary dosage (gram-hours or ounce·hours), converts 
this to pOoJnds of this product per 1000 cubic feet (or cubic meter) based 
on volume of fumigated space for all target pests referenced in this 
Manual The program also can calculate the necessary adjustments to the 
exposure period or pounds of this product required to reach the target 
dosage based on fumigation monitoring data 

The maximum target concentration in Drexel Chemical's MasteRate is 
12B ounces per 1000 cubiC foot 
The maximum target dosage for NAP fumigation in Drexel Chemical's 
MasteRate is 1500 CT (ounces-hour per 1000 cubic foot). 

Drexel Chemical's MasteRate Temperature Range 
This Manual states thai Ihe lower fumigation temperature limit is 40~F for 
insects. At present. however, Drexel Chemical's MasteRate calculates spe· 
clfic dosages for temperatures between 6BoF (20°C) and B6°F (30~C). 

Drexel Chemical's MasleRate allows the user 10 input temperatures higher 
than B6"F. but will calculate the dosage based on B6"F. Since the effi­
cacy of this product increases with temperature, Drexel Chemical's 
MasteRate dosages for temperatures higher than B6°F are conservative 

Drexel Chemical's MasteRate allows the user to Input temperatures below 
6S"F, but will calculate the dosage based on 68°F and provide a warning 
message that Insect control may be less than optimal due to the cooler 
temperature and decreased insect metabolism. Following the fU'llIgalion. 
monitoring the pest population is recommended to assess control 

Drexel Chemical's MasteRate Exposure Time Range 
Drexel Chemlca!'s MasteRate allows the user to input exposure times ba­
tween 1 Bnd 168 hours Short exposures of a few hours are best suited 
for vacuum fumigalio'1s. while exposure penods of several days can be 
appropriate for reasonably sealed structures Fumigations will commonly be 
24 hours due to the need to limit shutdown time. but extending the expo­
sure bme can decrease the amounl of fumigant necessary. Use Drexel 
Chemical's MasteRate to determine the most appropriate exposure lime to 
meet both the customer"s and fumigator"s needs 

Drexel Chemical's MasteRate HL T Range 
Drexel Chemical's MasteRate accepts HL Ts from 1 to 1000 hours. The 
fumigator estimates this value prior to the fumigation preferably based on 
results of monitoring previous fumigations of this structure, or of fumiga­
tions conducted under similar conditions. HL Ts of greater than 50 hours 
are normally achieved only in chambers and other tightly sealed silos. 
Change HL.Ts in Drexel Chemical's MasteRa!e to see the impact of HL T 
on the amount of fumigant needed for a fumigation. 

Drexel Chemical's MasteRate Area Volume Range 
Drexel Chemical's MasteRate calculates fumigant dosages for structures 
ranging In volume from 35 to 10,000,000 cu ft. Errors in measuring the 
volume can lead to underdosing and nol achieving the targe! dosage. or 
using more fumigant than is needed to achieve the larget dosage 

Drexel ChefTIlcal's 
Temperature 
HLT 
Exposure Time 
Volume 
Dosage 
Fumigation Type 
Pressure Type 

Limits 
Dosage (CT) 

COncentrallon 

MasteRate Ranges 
68 to B6"F 
1 to 1000 hours 
1 to 168 hours 
35 to 10.000,000 cu ft 
-low- or "High" 
·Space" or 'Commodlty' 
-Normal AtmospheriC- or 'Vacuum 

1500 oz-hf1QOO cu ft (NAP) 
200 oz-hf1000 cu fI (vacuum) 
128 ozl1000 cu ft 

Drexel Chemical's MasteRate Example 
INPUT 
Species 
Temperature 
HLT 
Exposure Time 
Volume 
Dosage 
Fumigation Type 
Pressure Type 
OUTPUT 
Dosage (eTl 
Concentration 
Quantity 

Red Flour Beetle 
86'F 
15 hours 
24 hours 
800,000 cu ft 
low 
Space 
Normal AtmospheriC 

33B oz-h/1000 cu ft 
23.3 oz/1000 cu ft 
11641b 

Steps of Operation 
Preparation prior to fuml~lilnt release. 

1 Determine pest speCIE·s and life stages to be controlled 
2 Measure temperatuTf! at pest location with 3 thermometer (Drexel 

Chemical's 
MasteRate operates in both English (OF) and metric (0C) units.) 

3. Caiculate volume of fllmlgatlOn space 
4 Determine the targetej exposure period 
5 Esl!mate the HL T bas~j on previous experieree or estimation 
6 In Drexel Chemical's fvlasteRate. calculate dosage of this product in oz 

per 1000 cubic foot (or pm/m") and get Ib (or k£) of this product needed 
for the Job 

Sequential Fumigations 
SequentIal fumigations a··£" an alternative dosage strategy that may be 
used to control insect mfe~.tahons Fumigate once ilt the low dosage, which 
is suffiCient for control of the post-embryonic (Iar la, pupa, adult) stages, 
plus a signifIcant portion 0·' the eggs. If there are any surviving insect eggs, 
then after they have hatched. but prior to their maturation and deposition 
of new eggs, fumigate a second time, again al the low dosage. When 
sequentlsl fumigations art' done, do not exceed tile maximum cumulative 
target dosage of 1500 CT (1500 oz-h/l000 cu 11) fer the target commodity 

USing Drexel Chemical'5 MasteRate When Monitoring 
During the exposure period, the concentration of this product can be mea­
sured by a Fumiscope or ·:;imilar device. After the fumigant concentration 
has reached equilibrium, measurements taken ove.r an interval of time will 
give the actual loss rale from which the HL T can be determined. Use of 
Drexel Chemical's MasteR}te dUring monitored fun-·igations has shown that 
significant quantIties of thiS product can be saved compared to unmoni\ored 
fumigations and beller control achieved. Refer to Drexel Chemical's 
MasteRate help file for specific directions on hov. to use this program. 

Drexel Chemical's MasteRa!e IS designed to delelmine actual HL T based 
on measurements of concentrations of this produ::t during fumigation 

Monitoring to Determine Status and Updated Do*,ln9 Recommendations 

Measure (WIth a gas mE·asunng instrument such as a Fumiscope or simi­
lar device) concentration of this product ounce per 1000 cubic foot (gml 
m'j 

2 Aller one Of more 'lours, take a second mea·.urement of concentra­
tion of this product. Accuracy of HLT incretses as lime between 
mOnitOring Intervals is Increased 

3 Drexel ChemIcal's MasteRate will calculate the actual measured HL T 
4 If the HL T is shorter Ihan estimated (more rapl( loss of fumigant), then 

either more of this proclucl needs to be added to finish on time or the 
exposure time may be !oxtended if sufficient product is present. Drexel 
Chemical's MasteRate Will prOVide the tIme an'1 ·add gas· recommen­
dations 

CHLOROPICRIN WARNING AGENT 
Because this product is odor eS5, protective chloropicr n waming agent must be 
released within the structlJl·e or site before the fumigation begins. This IS 
precaution to assure that thE! space to be fumigated r,}mains free of people. 

Introduction of Chloroplcf'n 
Studies have shown thatwhel1 chloropicrin is applied aCGording to label directions. 
It will reach warning concentration by the time the fumi~lanl is introduced and will 
maintain a warning concentration throughout a 22 to 2 t hourfumiga\ion period. 
In order fOI chloropicrin to pmform effectively, It must be applied; 

In a shallow contamer with fresh wicking material. 
In the air stream of a fan 
At a rate of 1 oz per 10.000 to 15,000 cubic feet. 
00 not fill chloroplcnn pan or any shallow pan Wi!"l more than 3 fl. ozs. of 
d1loropiOln 

Also, itm suggested thai intr:)"juctlon of chloroplcnn s10uld be: 

At least one each floor 01 <l multi-story structure. 
At each fumigant InlrodJdlOn site 
The most effecllve placemen! of chloropicrin is ab )ut 1 foot behind the fan 
with the fan positioned upward at a 45-degree anf Ie. 

To aVOId problems With desorptJon 01 chloropicrin, a ·Llmigator may disqualify 
areas With many furnlshmgs on which ch·oropicrin carl absorb 
illS Important to not over·ap? ~ the chioroplcTin In any a'ea oflhe slruct.Jre. such 
as the lowest flOOI Reachlnf a high localized concentration of chloropicrin WI·! 
only lead 10 aeration difficulties d<Je to the absorption potential of chloropicrin 
The goal 01 the fumIgator sho·Jid be 10 rapidly attain dist ·ibution wilh chloropicrin, 
just as with the fumigant 

Usa Precautions for Chloropicrin 

Although chloroplcnn is an excellent wamlng agent, it must not, however. be 
relied upon as a deterrent to entry during the entire exposure period of the 
confinement conditions al·E· poor or If the exposure period exceeds 22 to 24 
hours. 

2. The amount of chloropicrin MUST be accurately measured. less than the 
required amount will flOt give sufficient warning; toe· much can be difficult to 
aerate. 
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3. Store and transport chloropicrin and measuring container in a gas-tight case 
outsidE: of the driver"s space. Refer to the leeel Department of Transportation 
for further instructions on transportIng chloroplcnn 

4 Chloropicrin must be thoroughly aired from a structure before re-occupancy, 
as even very small amounts can be irntatlng to the eye~. Pnor to reoccupancy, 
It may be helpful to operate the slructure·s air-handling systems to aerate 
ch!oroplcrin from the ducts. 

5 Chloropicrin Is persistent when adsorbed on wood or concrete. DO NOT use 
In fumigant introduction hose for this product or pour on conclete or soIl. 

6. Chloropicrin is an organlc molecule with a very high boiling point and low 
vapor pressure relative to this product These characteristics contribute to its 
tendencies toward sorption and slow desorption, and require specifiC 
procedures for chloropicrin introduction. 

The following sequence, for each chloropicrin introduchon site, is recommended 
after preparing the structure for fumigation: 

1. Accumulate the appropriate quantities of chloropicrin To assist with accurate 
measurement of chloropicrin, measuring devices with resealable/recloseabie 
caps are available (SCC Products. Anaheim. CA. Phone 714-761-3292). 
The advantage of using these devices is that chloroplcnn can be measured 
outSide the structure so only the amount of chloropiCrin needed dUring the 
fumigation is carried into the stro/cture 

2. Make S;Jre that wicKing matenal. such as a handlul 01 cotton. IS present In 
each shallow container. 

3 To distribute the chloropicrin, place the shallow container in Iront alar behind 
Ian With adequate clm rating. 

4. Pour chloropicrin over the absorbent material The measuring container and 
cap may be left near the container and residues allowed to evaporate 

5. Leave the area immediately it protective respiratory equipment is not being 
used. Adequate respiratory protection should be used when more than one 
introduction site is present. 

6. Seal the last entrance after application of chloropicrin 
7 tf not already started, start the fan (s) 
8. Wail 5 to 10 minutes belore introduclng this product 

NOTE: Chloropicrin is a warning agent that causes smarting of the eyes, 
lears and discomfort. It has a very disagreeabte pungent odor at very low 
concentrations. Chloropicrin must be used by a person certified to apply 
MASTER FUME or under their supervision. Fumigators must observe the 
precautionary statements and safety recommendations appearing on the 
label of this product. 

Measuring Chloropicrin Concentrations 
Concentrations of chloropicrin can be measured uSing Drager sensor tubes 
designed for determining carbon tetrachlonde concentretions. For additional 
information. contact your dIstributor or Drager representative. 

MODE OF OPERATION 
Tube consists ofa pre-tube and an indicating tube. The pre-tube contains a white 
oxidation layer, the Indicating tube a light-grey layer and a white indicating layer. 
For measurement, both tubes are connected by the rubber tubing supplied. 

When air or gas samples are sucked through the combined tube, the indicating 
layer changes color to yellow in the presence of carbon tetrachloride 

AMBIENT CONDITIONS 
Temperature: 59"F 10 86°F (1S"C to 30°C) 
Humidity: 3 to 15 mg/L (corresp. 50% r.h. at 86uF [30°CJ) 
Atmospheric pressure for correction of the reading. multiply by factor F. 

F= 1013 
Actual atmospheriC pressure (hPa) 

PREREQUISITES 
The tubes may only be used in conJuction with the fallowing Drager Pumps: 
Model 21131, Accuro, Accuro 2000 or Quanttmeter 1000 Using other pumps 
may result in conSiderable measurement errors 

Observe the Instructions for Use of the pump. 

Check the pump for leaks with an unopened tube before each serles of 
measurements. 

The measured value applies only to the place and date of measurement 

MEASUREMENT AND EVALUATION 

1. Break off the tips 01 both tubes iro the tube opener 
2 Connect them using the rubber tubing supplied 
3. Insert the combined tubes lightly in the pump. Arrows point towards the 

pump Measunng range: 1 to 15 ppm (5 strokes. scale n=5) 
4. Suck air or gas sample through the tube MeasuTing period is approximately 

SIX minutes 
5. Read the entire length of the yellow discolora\1on 

Multiply the value by factor F for correction of the atmospheric pressure 
Enter the result in the measurement record Relative standard deviation 
+15% to 20%. 
Observe possible cross sensitivities 
Flush the pump with air after operation. 

DISPOSAL 
See label lor directions For dlsposa:, observe safety recommendation S 2·26· 
28 '·36'37·44 Keep ou! of reach of unauthonzed persons Contents are 
corrOSive 

AVOId contact with skin 

Note. ChloroplCfln detectJon lubes have a limited ShElf life. 

INTRODUCTION OF FUMIGANT 
The proper introduction of this product (release from the cylinder) is essential to 
the success. safety and economy of a fumigation. The fumigator must understand 
the principles Involved as well as the conditions tha' exist for introducing the 
fumigant on each job. No tv. 0 Jobs are alike. 

Many of the problems listed in the "Troubleshooting" section (see Chapter 12) 
are results of improper introdo/ction of this product. 

USING THE CYLINDER 
This product IS supplied In cylinders equipped with tubes that extend from the 
bottom of the tank to a valve on the top. To release t1e fumigant. this valve IS 
opened to permit a free flow )1 the liqUid. which vapori; es as it escapes from the 
release hose 

The last 3 to 5 pounds of fUrllgant in the cylmder willlJm to gas before moving 
through the hose and the nle of flow is thus markEdly reduced. During this 
phase, the cylinder and has!! Will often become froste,j or Iced. Care should be 
taken to keep this melting fr·)st from dripping onto ho Jsehold furniShings 

The valve should be turnec fully open. initially, the ... alve should be opened 
slightly until flow has begun and then opened about 0 1e full turn, which should 
give full flow through the 11S" fumigant introduction hese. When finished, close 
the valve tightly using a wrench with a handle of 10 inches to 20 inches In length. 
A clearance detector or leak detector may be used to lest for a tight seal at the 
connections. 

Also refer to Chapter 3 of th·s manual for additional information on cylinder 

WEIGHING THE FUMIGANT 
Either plaiform or hanging scales can be used to weigh the cylinder containing 
thiS product dUring .ntroduction of the fumigant. In the ~'vent that hanging scales 
are used. modIfied bonnets o'cylindsr slings should be used to hang the cylinder 
from the scale The cylinder should never be suspem ed by the valve! 

See Chapter 3 of this Manual for addlbonal Informatlcr"! 

Consult Drexel Chemical Company or your MASTEF: FUME dlstnbutor for a 
source of supply 

The scale should be routmely calibrated. regardles; of its type, to assure 
continued correct readings. t<efer to the scale manufEcturer for further details 

RELEASING THIS PRODUCT 

Worker Safety 
When releasing this producl from the cylinder, the cperator must wear face 
shield or goggles. Since them is a potential for the fumi ~ant introduction hose to 
detach from the cylinder, all onlookers should remain al a safe distance from the 
release site. See Chapter 3 of this Manual for more information 

Preventing Damage to Property 
The mmutely small quantity (,f impurities in this product are of no consequence 
when it is correctly Introduced and maIntained in the ga~ phase These ImpUrities 
can cause damage and accelerate corrosion it a fogol.it occurs dunng fuml9ant 
Introduction. resultm9 In condensation on susceptible )bJects: I.e . metals. tile 
glass. fabriCS, etc 

Reaching Equilibrium 
When this product IS released as a liqUid from the fum! Jant introduction hose. it 
becomes very cold as it expa'lds to form a gas and chi Is the surrounding air as 
the two mix 

This chilling causes formallcln of a fog that must be dissipated. The rate of 
dissipation depends upon th!l rate of release, atmosplerlc conditions and the 
mixing rate (which IS determlTled by fan number, type a 1d placement). Because 
it is chilled, this product in air IS much more dense than the surrounding air and 
will rapidly settle to the bottom of the fumigation space unless mechanically 
agitated 

All gases tend to move from an area of high concentralion to low concentration 
and Will. therefore. J;Ome to equilibrium in a confined spacs. ThiS product will do 
the same when It IS Introducec Into a fumigation space, regardless of the fact that 
molecules of this product art' heaVier than air moleclles. In spite of the high 
vapor pressure of thiS product, the rate of passive diffu ,Ion may be too slow for 
this to occur Within the pract,cal time of a fumigation. Thus. good mechamca: 
dlstribullon. such as the lans IS essentla! 

Substantia! fans are needed when introducing this product for the follOWing 
reasons 

, Prevent stra\lftcalton 
2 To aid proper dispersion 
3 To assist temperature distribution 
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FUMIGANT INTRODUCTION - SELECTION AND USE OF EQUIPMENT 

Safety Equipment 
Wear goggles or fuJi face sh!eld for eye protection during introduct,on of the 
fumigant. Do not wear gloves or rubber boots_ Do not reuse clothing or shoes that 
have becof11e contaminated with liquid of this product untli thoroughly aerated and 
cleaned. 

Hoses 
Release the fumigant through a suitable ieak-proof hose with a minimum burst 
pressure 01 500 pounds per square Inch (psi)_ In addition, the dimensions of the 
fumigant introduction hose can have a large influence on the efficacy and 
material safety of this product. 

The introduction rate of thiS product is controlled largely by the inside resistance 
of the fumigant introduction hose The effects of the inside diameter size on the 
flow rate of thiS product and the effect of hose length on the introduction site are 
shown In the following tables 

EFFECT OF INSIDE DIAMETER SIZE ON FLOW RATE OF THIS 
PRODUCT THROUGH A 25 FT HOSE OF POLYETHYLENE AT 65D F 

lUBE INSIDE DIAMETER POUND OF THIS PRODUCT 
(0) PER MI'JUTE 

118 4 
114 20 
112 45 

EFFECT OF HOSE LENGTH (1JS" 10) 
ON THE FLOW RATE OF THIS PRODUCT 

LENGTH POUNDS OF THIS PRODUCT 
(FEED PER MINUTE 

25 4.0 
50 28 
100 2.0· 

"Woorn furmgant introductionrntes lower !han2IbsJmin. are needed. a on;lerhose 
can be used.(e.g 200 fll 

Fumigant Introduction Stand 
A raised fumigant Introducllon stand can be constructed of PVC pipe and the 
base weIghted wIth rebar Attactllng the hose to customer furnishings is not 
recommended because these Items may not be damaged if contacted by tape or 
liquid of thiS product 

Another WIdely used so,ullon IS to securely tape the introduction hose 10 a tarp 
clamp. and then use the tarp damp to attach the hose to the fan cage. In this case. 
the fan case IS angled 45° upward Also, successful introduction of fumigant has 
been obtained by attachIng the Introduction hose to a coiled sand snake in fronl 
of an up-angled fan at 45° 

It is recommended to always leave the introduction hose In place during the 
exposure period. rather than attempt to pull the hose out following introduction 
Pulling the hose out can result in significant damage to furnishings or the 
structure. 
Protective Sheetlng 
It is recommended that protective sheeting, such as polyethylene plastic under 
the stand, hose and fan, be used 10 further protect floors and floor coverings 
during application. All of the options outlined above, for fumigant introduction, 
offer Ihe flexibility to incorporate protective sheeting in critical areas. 

Chloropicrin Introduction 
ChloropiCrin should be introduced at each introduction site for this product 
ChloropiCrin must be used within the structure at least 5 to 10 minutes prior to the 
introduction of the fumigant. Place a handful of cotton In a shallow container and 
sellhe container In the aIr stream of a fan_ Use 1 fl. oz_ per 10,000 to 15,OOOcubic 
feet of space to be fumIgated (See section on Chloropicrin in this Chapter for 
additional information). 

Fumigant Introduction Site 
The speclilc site of release of thiS product is very important to the success of the 
fumigatton This product should be introduced In a manner to achieve rapid 
equiiibrium. aVOId excessIVe lOSS due to stratification and ensure safety to 
personnel and malenals Usually this can be accomplished by directing the 110\\ 
into the air stream of a fan that has the capacity of 1.000 cfm for every pound of 
this product introduced per mInute 

Considerations for Site SelectIon 

1. Largest space 
2. At least on locabon at each floor of a multistory structure. 
3 ProXImity of furnishings that might be damaged by introduction 
4. Since ill~ suggested that chloropicrin be applied at each introduction site for 

this product. conSIderation should be given to the furnishings in each site. If 
the furnishings in a given area are such that chloropicrin desorplton may be 
a problem (overstuffed furnllure. many boxes, pillOWS. excessive clutter, etc_) 
the fumigator may want to dlsquality the said area as a potential chloropicrin 
application site. 

5. Number of sites: Studies support a fumigant introduction slte for each 20 to 
40 Mcf in a single-famIly dwelling_ For site selection in large or multi-unit 
structures, see Section on "Fumigation of Large or Multi-Unit Structures". 

3~13Cj 
Site selectIon IS made using common sense_ Ask, -If th s product was introduced 
In this location. how and w len wil! it get to the mos: remote locations in the 
structure?" It may be necessary to use mulliple introdu,;tion sites to rapidly attain 
equilibrtum As a rule. It IS not 1ecessary from an effica.:y standpoint to introduce 
fumigant dIrectly Into the attIc space_ With proper site se ection and fan placement, 
this product Will reach equillbrtum throughout the siruc-ure and will not stralify in 
the lower reaches of the buildIng 

Purpose and Choice of Fans 
There are three purposes fOI fans in a struclural fumig 1tion: 1) fumigant control. 
2) CirculatIon. and 3) aeratlO'l Common high veloci'y axial fans used in the 
fOJmlgetlon business are Pat· on. Lakewood and Daylo 1_ These fans are usually 
the most practical and a'e the most often used due Ie, their relatively low cost 
Fans ensure thaI the fumlgar·\ eqUillbrtum is achieved ir· a timely manner. and aid 
In the ventIlatIon and aeratiorl process_In all cases, the ·an selection is important 
Axial flow fans with the propeller -type blades are suggested because they move 
high vo:umes 01 Blr per minute 

When selecting a fan. check the manufacturer's specIfications and ensure that 
the fan IS OSHA approved. !;rounded, contains a therlllal shut off switch, meets 
or exceeds the cfm needed and has a shield for protection. Similar to other 
fumigation equipment items, fans will wear and need t,) be replaced. Never use 
an unsafe fan in a fumigatIon and remember to ca'ry adapters with you to 
accommodate a 3-prong plu·) Generators should be ~-rovjded to run the fans if 
the fumigation site is not equipped with electricity 

Fan Capacity 
The specifications for fans ar·e numerous, e_g_, number of blades, speed (rpm), 
waits, amps, shrouds. blade size and most importantly blade shape. These 
features affect the amount 01 air Ihe fan can move, wh eh is usually reported as 
cubic feet per minute (cfm). It is extremely important :hat you confirm the cfm 
rating of the fan by checkIng ihe manufacturer"s rating_ For example, 18 inch 2.6 
amp, 200-watt fan could haVE a different cfm rating basf d on whether it has a tear 
drop Of flat blade design. A :?O inch non·industriai fan \~iII not move as muc" as 
an 18 inch industrial fan due to the blade design. The dm ratings are set by the 
manufacturer utilIzing a gaune or meter in front of the circulating fan. 

For example. when introdUCIng this product through a (.ne-eighth inch (1J8 inch) 
diameter (10) hose. 25 feet Ion). the release rate will be roughly4 pounds perminute 
That rate of release of thIS product. accordIng to the label, would require a 4.000 
cfm capacity fan 

Take note that there may toe Significant vanation in cfm ratings among fan 
manufacturers and fan models. Contact the fan manuti:lcturerfor specifications 

Positioning Fans 
There IS no set pattern estatllshed for the positioning or the number of fans to 
use. A rule of thumb has beEn to use 1 for each 20 Mcf and at least 1 for each 
floor of the structure. including sub-areas (basemelts) and open alllcs. if 
accessible. Fans should be positIoned in such a way that the fumigant will be 
mrxed rapidly to reach equilihrlum 

II is good fumigation practice 10 use more fans in strJCtures that are divided 
into numerous smaller compartments or rooms. (See Chapter 11 on 
CompartmentalizatIon) 

Distribution and Aeration 
It is recommended that Ihls product be introduced into a structure in such a way 
that it reaches equilibrium rapidly, since the exposure purlod does not begin until 
equilibrium has been reached. The number of fans will 8COJmuiate the calculated 
hours of exposure by reading eqUilibrium In the estimated tj1ne (usually one hour in an 
average house). The fumIgant introduction fan (s) will mix the warm air of the 
structure with the cooled durIng introduction of this prclduct and act as a "heat 
exchanger" 

For best distrlbutlon_ the introduction of this product sh )uld be directed into the 
air stream of the fan. If you elec: to shoot with the air stre 3m, choose a large open 
space and tilt the fan to a 45" angle or greater The fan must have a capacity of 
at least 1.000 dm fOf each p,)und of this producl released per minute. 

As noted in Chapter 8. fans are equa:ly Important dunn{lthe aeration process of 
the fumigation Depending on Ihe sIze. compartmenla ization. actual HL T and 
termInal concentration. fan p acement will be critical (uring active ventilation 
Often. the fans wlil need to bfl repositioned for aerah In. The best use of the 
aerallen fan (s) is 10 posillon so airflow IS moving In om· direction. Position fans 
fOf fresh aIr intake In openings on one side of the structure and fans for 
exhaust1rtg fumigant In openings on the opposite side )f the structure. 

Sites of Multiple Release 
The number of release sites lor thiS product will be cictated by the siz:e and 
configuration of the structure and the adequacy of the circulation. As a rule of 
thumb. to establish fumigant €:{-lilibrium within an hour. here should be suffICIent 
circulation. ExperiencE' with the product and with the neasuremeni discussed 
elsewhere In this Chapter Will help the fumigator judge t1e amount of circulation 
required 

CONTINUOUS CIRCULATION 
In addition to effective lnitlHI distribution 01 the fumigant. equilibrium of the gas is 
essential for making sure that the fumigant released into the structure will reach 
all areas in the structure where infestation may exist. 
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Ensure fans are in good operatmg condillon and secure to avoid accidents if they 
are to remain on for the entiro fumigation. After this product reaches equilibrium. 
introduction fans can be turned off remotely. Often, fans are left on during the 
fumigation to assist with ventilation of the fumigant during aeration. 

All fumigants leak. The ground seal and tarp condition playa role In confinement. 
Unless there are abnormally large leaks, continuous circulation during the entire 
exposure period will not appreciably affect the loss rate for this product. The air 
stream should not flow direCtly against -leaky" tarps because excessive gas loss 
can occur. 

Generators should be provided to run the fans if the fumigation site is not 
equipped with electricity 

Use of Industrial High Velocity Turbo Flow Fan for Introduction of this 
Product (i.e. King of Fans) 

Background 
The King of Fans TurboFan was specially designed for fumigant introduction, 
circulation and aeration during structural fumigations. ThiS TurboFlow fan was 
developed to meet industry needs for a more durable fan able to withstand tough 
conditions and demanding long-term usa encountered in structural fumigations. 

The TurboFlow fan for thiS product utilizes two important physical attributes, 
which maximize fumigant mixing by maintaining and extending maximum high 
velocity airflow: 1) a unique shrouded fan housing. and 2) a large commerCial 
industria! sealed motor 

Best Practices 

1 Ensure thai the fan IS in good working order 
2 Determine the best position and angle for the fan (i.e. about 45°) then 

carefully tighten the side knobs to secure the shroud at that angle. 
3. Extend the tube holder carefully until it is perpendicular to the fan face. 
4. Holding the tube between your thumb and forefinger ,measure the appropriate 

amount of introduction tubing needed so that approximately one-half to 
three-fourths inches of the hose will extend from the holder perpendicular to 
the face of the fan. 

5 After the length of introduction tubing needed has been determined, thread 
the tubing through the rim guide. then proceed through the lower hole of the 
holder that best matches the tubing d18meter 

6. loop the tUbing back carefully through the higher matching hole of the holder 
leaving a tube end of a one-half to three·fourths inch. leaving a one-half to 
three-fourths inch loop in the tube between steps 5 and 6 prOVides the best 
result. MAKE SURE THAT TUBE IS NOT KINKED! 

7. Once the tubing is in place, adjust the tube and holder easily until the tube is 
projecting outward and is perpendicular to the fan face. 

8. For applications of this product, place the chloropicrin pan 1 foot directly 
behind fan. 

Ordering Information 
Contact your local fumigallonipest control product distflbutor of the T urboFlow 
fan orders or qIJestlons 

CONTACT 
Krng of Fans. Inc 
1921 N.W. 22 Street 
Fort lauderdale. Fl33311 
Krockenbach@kingoffans.com 
(800) 330-3267 Toll Free 
(954) 484A602 Fax 
Go towww.kingoffans.comforupdatesandadditional ordeTing information 

Change of State 
When water evaporates. il cools the air because It takes heat to char>ge state 
from a liquid to a gas 

The follOWing sltuatlon~ can be encountered when IntrodUCing this product 
Below are S.Jggestions on how to avoid them: 

Frozen Valves and Hoses 
When liquid of thIS product is released from the confinement of the cylinder, i\ 
quickly expands into a gas because it boils at -SsoC (-67°Fj. like evaporating 
water, it absorbs heat from the surrounding material. The amount of heat needed 
from the air to evaporate one pound of this product is 20,460 calories. The loss 
of this amount of heat wJII chili 1.000 cubic feel of sea-level air about 4.soF for 
every pound of this product released 

If the valve IS "Just cracked· . to reduce the rate of release. thIS product will expand 
from a liquid to a gas in t'le hose. When this happens. a chilling and consequent 
frostmg of the outSIde of the valve and hose occurs ThiS IS evolded by allowing 
full flow through the valve The rate of flow of this product should be controlled 
by the inside diameter (10) and length of hose, and not by restflctlng flow through 
the valve 

Frozen Cylinders 
If there is a break in the dip tube in the cylinder, the gas phase of this product will 
be discharged when the liquid level falls below that point. As the liquid expands 
in the cylinder, heat will be taken from the surrounding area and the cylinder will 
frost or freeze at that point. This product will be discharged at a slower rale 
because it is 10 the gaseous phase Cylinders showing signs of a broken dip tube 
(which is a rare OCC\Jrren::e) should be red tagged and retumed to the distributor 
so that the problem can be corrected before refilling 

liquid Phase of this Prod Jet Splattering Out of Introduction Hose 
If thiS product is allowed to eX;Jand in Ihe fumigant intrc,duction hose. thiS chilling 
can be suffiCient to prevent full vaporization of thIS pr"ducl so that -super cold­
liqUid phase of thiS product is splattered out of the hose. ThiS can cause moisture 
stains, corrosion or other damage to objects it stri~es (see Chapter 12 on 
Troubleshooting). 

"Fog-Outs" 
This product will also take the heat needed for vaporization from nearby objects 
If the drop In temperature of the object reaches the dew point of the surrounding 
air, water can condense or It. The liquid water that condenses on an object 
chilled to or below the dew plJint is called dew, similar tl) dew on glass containers 
of chIlled dnnks 

A clouo of fine droplets susl=ended In air near the grOl nd is called fog. II is very 
important that the fog be controlled and dew formation be elimmated when 
introducing this product because liquid water absorbs the very small amount of 
impurities in this product which can accelerate cormsi,)n or stains (see Chapter 
12 on Troubleshooting). 

Also, condensation forming on the photoelectric eye of a smoke detector can 
cause the smoke detector alarm to activate 

Releasing this product will C<!use some fog. A slow relE" ase and low humidity will 
cause less; a fast release and high humidity Will cause nore. After the fog forms. 
it will evaporate at a rate del=endent on the relative humidity and temperature of 
the fumigation atmosphere. Thus. It IS very important I:. use proper fans to help 
mix the heat of the buildir'g and fumigation atmosphere to evaporate the 
condensation Consult the labeis for complete inslru( tions on introducing this 
product 

Prevention of "Fog-Out": 
Thefollowing are potential routes to reduce the incidence of moisture condensation 
when fumigating air-conditioned struclures in hot, hunid weather: 

let structure warm a daf or two before fumigation to equalize inside and 
outside temperature and stabilize the Relative Humidity (RH) 

2 Run air conditioner during wrapping of structure unt I the seal is complete. 00 
not open Windows and te rp air conditioning compr'~ssor unit until the entire 
structure has been tarped. This will minimize condensation from occurring 
when warm moisture-laden air contacts cooled Intenor surfaces 

3 Reduce the introduction rate with a smaller diameter hose, longer hose or 
pulsed (interrupted) introduction 

4 Reduce the amount of this product introduced Into one area by using multiple 
introduction siles. This is equally important for be'llie and other high-dose 
fumigations. 

5 To hasten heat exchange, use multiple fans or lar\jer fans. 
6 Monitor fumigation to redJce the overall fumigant f'lquirements or extend if 

practical, the exposure p-ariod 
Use a combination of several of these techniques to reduce the release rate 
and relative humidity. for difficult situations. and inc ease the heat exchange 
of Ihe structure to the fUlltgation atmosphere Th~ MasterRate electrOniC 
calculator takes into conSideration relative humidity 3nd fan capacity in amps 
to recommend the Introduction rate of the fumigan 

USE PRECAUTIONS WHEN INTRODUCING THIS P~OOUCT 

Safety Concerns 
There are several safety concerns that arise when i 1troducing this product. 
Please refer to Chapters 2 and 3 of this manual for details 

FUMIGANT INTROOUCTIOU SUMMARY 
The method of introducing this product has a very im Jortan! Influence on the 
efficacy as well as the profitability of the prOJect. 

Below arc pOints that need k> be conSidered when Inlf:x:iucing thiS product 

The methods used in the introduction of this produC" will agree with the need 
to develop a dose of suffiCient ounce-hours for the working temperature to 
control the target pest thr:.li.Jghoutthe structure 

2 This product should be introduced in a manner so a 3 to be safe to personnel 
Bnd property inside and cutside of the fumigation ~pace. 

3 Equilibrium should be reached within an hour after t lis product is introduced 
In the building 

The follOWing subjects need 10 be used in making ju,jgments for introdUCing 
this product 

Structure 
!:I SIL~ 

b Configuration - opef' J' compartmentaitZed; sir gle or mullt-story. etc 
c Number and location of release of fumlg<.lflt 
d Seal - type of structure and soil 
e. Pest - dosage requirE ments 
f Half-loss-Time (HlT) 
g. Working temperature 
h. Relative humidity (intE·por) 

Air-conditioning 
Others 

2. Weather 
a Humidily 
b T emperalure 
C Wind 
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3. This product 
8. Dosage for required ounce·hour (OH) for pest 
b. Pounds of this product for structure 
c. Pressure of release 

4. Fans 
a. Capacity 
b. Number 
c. Direction of air stream 
d. Onloff 
e. Aeration needs 

5. Fumigant introduction hose 
a. Size (10) of hose 
b. Length of hose 
c. Placement and direction of outlet 

6. Introduction of Fumigant 
a. Time of Introduction 
b. Relaase - all at once or periodiC -bursts" 

Fumigant Introduction Checklist 
Number of fumigant release points (document on graph) 

Fan amps 
Hose diameter 
Hose length 
Protective sheeting under fumigant release pOints 
Pounds of this product released 
Time of introduction 

ENTERING A STRUCTURE UNDER FUMIGATION 
If emergency entry into a structure under fumigation with thiS product IS reqUired. 
proper respiratory protection. Self Contained Breathing Apparatus (SCBAl, must 
be used. See Precautionary Statements (Personal Protective EqUipment) section 
of the label of this product 

FIRE FIGHTING 

General Information 
This product is not combUStible. However, In temperatures exceedmg 
approximately 40O"C (752"F). thiS product will degrade to form hydrogen fluoride 
(HF) and sulfur dioxide T"eoretically, t"e number of ounces of HF/1,OOO cubic 
feet produced during a fire in a structure containing this product would equal O.4x 
number of ounces of this product per 1 ,000 cubic feet {in temperatures exceeding 
approximately 40QoC. each mole (102 gm) of sulfuryl fluoride will degrade to form 
2 moles (40gm)of"ydrogenfluoride (HF)), Nonetheless, amounts of HF actually 
produced during fires involving thiS product may be Insignificant because this 
product rapidly diffuses from structures 

Chloropicrin Warning Agent 
Chloropicrm is used to aid in vacating a structure Five to 10 minutes prior to 
introducing this product. chloropicrin is poured over cotton in a shallow container 
placed in the air stream of a fan. Chloropicrin is a non-combustible liquid and is 
not soluble in water. At temperatures exceeding 233°F (112°C), chloropicrin will 
degrade to form hydrochloriC acid, phosgene and oxides of nitrogen sue" as NO, 
and NO. The concentration of chloropicrin used during fumigation with this 
product is 1 fi.oz. per 10,000-15,000 cubic feel. which equals 17 t026 ppm. Due 
to the small amount of chloropicrin present during fumigations, the amount of 
decomposition products of chloropicrin formed during a fire would be insignificant 

Cylinders of this Product 
This product is packaged as a gas under pressure in cylinders. Cylinders contain 
both gas and liquid. Cylinders containing this product are designed not to explode 
in high temperatures. A fusible plug in the cylinder valve body melts at 158 to 
165°F (70DC to 73.8DC) releasing the contents of the cylinder 

Use of Water 
Evolution of hazardous materials can be minimIzed by use of waterduflng a fire. 
Water will scrub out part of the HF and So., formed by decomposition of thiS 
product in the flame. Water also can be used to cool cylinders of this product and 
prevent discharge of the product caused by melted fusible plugs If possible, 
avoid runoff into waterways The toxicity of this produce In watf'r for fish Is 
unknown 

Protective Clothing 
Self~contained breathing apparatus (SCBA) and normal -turn-out gear should 
be worn wIlen fightmg fires in structures under fumlgatior wl!h thl:'o pmduct 

For fires InvolVing CYlmders crf this product 
When fighting fires In atmospheres contalmng potentially hrgh concentrations of 
thiS product. self-contained breathing 8pparatus (SCBA) and encapsulati'lg protectIVe 
suits should be worn. Protective SUit matenai should be compatible WI!n eKposure 
to hydroflUOriC acid. 

Chapter 7 

MONITORING THIS PRODUCT 
Monitoring discussed within this chapter refers to measunng accumulated 
dosage and does not refer to reqUired momtonng for v.orker and bystander 
exposure. 

Monitoring fumigant concentration at key places in the fumIgated enVironment IS 
recommended because il can provide important informatIon to the fumigator 

J0/~~ 
regarding the placement 01 fumigant introduction si as that will assist in the 
efficiency and success of future fumigations. Thu:., in addition to helping 
maximize effiCiency of a larg::l fumigation, monitoring fl miganl concentration can 
serve as a learning experience for the fumigator. For instance. if equilibrium is 
not achieved qUickly. the furnlgator can consider plac'ng additional introduction 
sites or fans in Ihe next fumigation. 

Measurement of the accuTlulated concentration of this product while the 
fumigation is in progress becomes increaSingly valuable as the structure size. 
complexity and the repercussions of poor pest contrel increase. 

Specific guidelines for mc'nitoring a typical fumigation 
This product should be circulaled so as to reach equilibrium rapidly, ideally within 
an hour of introduction. The time for HLT delem-inaMn starts only after 
equilibrium of this product has been estab!lshed. 

1. Momtor thiS product In ipaces most represenlatve of the atmosphere in 
which insects Will be located within the structure. In larger jobs. more 
sampling points may be necessary 

2. In structures with partitions or poor air Circulation, samples should be taken 
from the separate sections, such as liVing space sub-section, attiC, each 
floor of multiple story structures or eac" unit In a pc: rtitioned building such as 
apartments 

3. Measurements should bE: asdependable andaccut lte as possible. especially 
when low concentratlon~ are Involved 

4 The time reqUired betwerm measurements to determine the HL T will depend 
on the estimated HL T or past history of the structure 

Two to 4 hours will usually t'e sufficient, but more tim.~ may be required: in the 
case of very large struct:.Jres or excellent half-loss tifT es. 

EQUIPMENT 

MasteRate Calculator 
MasteRate electronic calcr..lator can be used for both non-monitored and 
monitored fumigatIons. Mas:eRate caiculator may alf a be used for monitored 
fumlgabons 

Monitoring Hoses 
Arrangements should be made to place sampling hos(1s in the structure prior to 
fumigant introduction Clear .... inyl hoses (114" to 3/8" 10) should be placed so as 
10 sample representatIVe co lcentrallons with a Fumj~ cope or similar device 

Monitoring lines should be placed on the fumigate:! structure al all levels 
including sub-fioorings, attics. if accessible. At least or e-half of the lines should 
be placed in areas/rooms away from the point of fUfT igant introduction. Place 
lines in areas representative of the different ur its, if the structure is 
compartmentalized into sepmate towers, wings at ott'er sub-units. 

Determination of the time for HL T only beings afte' equilibrium of tIle gas 
fumigant has been established, It is usually desirabl€, after this time, to draw 
samples from the main reservoir (living section) as well as the sub-area and attic 
crawl sections. A single sampling site can be cor sidered if a very good 
distribution method is used 

MONITORING HOSeS - PLACEMENT AND USE 
Below are recommendatlon~ on placement and use of monitoring hoses: 

1. Label exterior end of the '1ose with sample location before running the hose 
outside the structure, when using more than one monitoring hose. 

2. Secure the window when running the hose through an open window to avoid 
clOSing and constricting tile monitoring hose accidontally during fumigation. 
When fumigation fans are turned, secure interior doors so they do not close 
or they may constrict the monitoring hose as well as prevent rapid equilibrium 

3 Sampling hoses are generally placed to sample at:1 to 4 feet above the floor 
(mid-level). Secure the ends of the sampling hoses in a way such that tIle 
sample hoses are not cOlstricted and the objects NIII not be damaged 

4 Monitoring hoses should be checked for airtlow Jsing the Fumiscope or 
vacuum pump after plac;:menl. Confirm that the ;:Iectricity is available to 
operate the monitoring equipment during fumigati(,n 

5. To prevent mOisture from collecting within the hOSE, use tape or plus to cap 
the ends of tile hoses when not in use. To prevent ur authorized persons from 
tampenng With the hoses it IS advisable to roll up It e hose and place it in an 
inconspiCuous area when not in use. 

FUMISCOPE 
Refer to 'Chapter 4-Equipm 311" sechon of this Manl.al regarding Fumiscope 
monitoring equipment for op,~ratlng. calibration and repair procedures. 

MONITORING A LARGE FLMIGATION 
Montiorrng lines. In generai, should be placed on all levels of the fumigated 
structure. Including attics an:! sub-areas. jf accessibld At least half the lines 
should be placed In roomsfar,~as distant from fumigant Introduction points. If the 
structure Is compartmenlaIlZ!~d into separate towers, wings or other sub-units, 
place l,nes In areas represer tallve of different sub-un ts. 

Monitoring can be conducte,) if bme permrts, in a rranner so t"at the exact 
amount of this product required IS introduced based on tile measured half-loss 
bme (HL T). ThiS type 01 pleo!w)n fumigation is conducted by initially introducing 
a portion of the calCulated d(,sage crf this product, mO'litoring to determine the 
actual HL T, and then addl'1g tl'S product to achieve sufficient ounce·hours in the 
time remalnrng for the lUfTll9c't on 
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Constructing a manifold can significantly speed the process of taking concentration 
readings. so with the use of auxiliary air pumps to purge multiple monitoring lines 

Note: For additional information regarding large or olherwise special fumigations. 
see Chapter 10 on -Fumigation of Large or Multi-Unit Structures". 

MONITORING SCENARIOS 
Following are descriptions of scenarios in which the MasteRate calculator and 
Fumiscope are used 10 monitor fumigant dosage and determine what action is 
required. if any, to ensure a successful fumigation. 

Scenario 1 
VERI FY REQUIRED OUNCE-HOURS (OH) ACHIEVED 
In a drywood termite fumigation, the conditions are as follows: 

DOSAGE 1X 

TARP GOOD 
SEAL MEDIUM 

W",D 5MPH 

VOLUME 30MCF 

UNDERSEAL SLAB 

lEMPERATURE 70~F (21.1 6 C) 

HOURS EXPOSURE 20 HRS. 

Usmg a non-monitored dose calculation, you arrive al an estimated HL T of 24.8 
hours and a dosage of 8.5 ozlmcf, at a total of 15.9 pounds. Tha required ozlhrs 
afe 97.7 for that temperature. 
A good use of monitoring in this situation would be to take an equilibrium 
concentration a nd one fumigant concentration measurement just prior to breaking 
the seal (a terminal concentration). In this way, you could be certain you 
accumulated adequate ozlhrs. 

FRST READING 90Z/MCF 

SECOND READNG 40Z/MCF 

1ME BElWEEN READINGS 19 HRS. 

ACTUAL HLT 16.2 HRS. 

ACTION REQURED NONE; JOB IS ACCOMPLISHED 

In this case, you introduced the non-monitored dosage but entered the job in the 
MasteRale calculator as monitored. That way, you were able to enter the 
equilibrium and terminal fumigant concentrations and detennine that although 
the HL Twas shorterthanestimated, theappropriateozlhrs had been accumulated 
and the job was accomplished on schedule. 

Scenario 2 
ADDITIONAL FUMIGANT REQUIRED 
In a drywood termite fumigation, your conditions are as follows: 

DOSAGE 1X 

TARP GOOD 
SEAL MEDIUM 

WW<D 5 MPH 

VOLUME 30 MCF 

UNDERSEAL SAND 

lEMPERATURE 70~F (21.1°C) 

HOURS EXPOSURE 20 HRS. 

This time you introduced the monilored dosage, giving you an estimated Hl T of 
2.1 hours and the dosage of 32.5 ozlmcf. or 61 pounds. You measure the 
fumigant concentration at equilibrium (1 hour after introduction) and again 2 
hours later to measure actual HL T. You placed two monitoring hoses in two 
different areas of the structure to double-check that equilibrium was achieved 
and maintained. 

FRST READING 400ZJMCF 

SECOND READtJG 120ZlMCF 

lIME BElWEEN READINGS 2 HRS. 

ACruAL HLT 1.2 HRS. 

ACTION REQURED ADD 32.1 LBS. 

Your Hl T in this case was significantly shorter than what was estimated, and the 
calculator responds by advising you to add fumigant in order to achieve control 
in the time allowed 

Scenario 3a 
FUNCTION 2 - NON-MONITORED 
An advanced function of the MasteRate calculator atlows you to compensate in 
the case of a ~blow-open" in which you have complete, or almost complete, loss 
of fumIgant during the exposure period. This function asks you for the number of 
hours exposure before the blow-open, the number of exposure desired to finish 
the job and, for monitored jobs, the concentration remaining in the structure at the 
time the situation has been corrected (i.e. the tarps closed and sealed). 

Function 2 on the MasteRate calculator can be used for both monltored and non­
monitored jobs. The first scenario involved a non-monitored job in which the 

conditions are as follows' 

DOSAGE 1X 

TARP GOOD 

SEAL MEDUM 

WND 10 MPH 

VOLUME 30MCF 

UNDERSEAL CLAY 

lEMPERATURE 7,)OF (21.1°C) 

HOURS EXPOSURE 20 HRS. 

In this case, the calculator provides an estimated HL T 01' 13.9 hours and a dosage 
of 10.3 ozlmcf or 19.3 pounds. Lets say, though, tha: your tarps blew open 6 
hours into the exposure period. After re-sealing the tarps, you have B hours to 
finish the job. To use Function 2, you must re-enter the job in the calculator. 
Immediately after the calculator responds with the dosage information, press the 
FUNCT (function) button, followed by 2. When yOJ enter the appropriate 
infonnation, the calculator responds by advising yOL to add 21.9 pounds of 
fumigant to complete the jot within the next 8 hours. 

Scenario 3b 
FUNCTION 2 - MONITORED 
In the previous example the calculator's response is t·ased on the assumption 
that the estlmated HL T was accurate. If you had mon tored the .lob, you would 
have verified the HL T. In addition, following re-seallng the Job, you would 
measure the remaining fumigant After entering the first and second readings 
and determining the actual HL T of additional hOLirs required and hours 
remaining, press FUNCT followed by 2 and enter the appropriate Information. 

FRST READING '11 OZJMCF 

SECOND READNG - 0 OZ/MCF 

1lME BETWEEN READINGS 2 HRS. 

ACTUAL HLT 14.5 HRS 

I\IrTlAL HOURS EXPOSURE 6 HRS. 

HOURS REMANNG 8 HRS. 

OZIMCF REMA",NG 2 OZlMCF 

The calculator responds that 7.6 pounds of fumigant al'e needed to accomplish 
the job within the B hours remaining. 

Chapter 8 

AERATION 
It is essential that no occupant reenter the structure after fumigation until the 
fumigant has been aerated alld the space has been fully tested and cleared for 
reentry. 

One of the features of this product for structural fum'galion is its capacity to 
rapidly diffuse into the sites of the pests. Then, when the confinement seals are 
removed, aeration Is also tyolcally rapid. Fans are e):ceilent aids in attaining 
quick aeration and are essential where cross ventilatic," is poor. 

Plan ahead for the aeration period. Take steps to aid i, aeration by placement 
off8ns strategically and by placing seams away from outdoor plants. To facilitate 
aeration, open operable internal doors, internal operlings to attics and sub­
areas, storage chests, cabinets, drawers, closets and a~pliance such as washing 
machines, dryers. dishwashers, ovens and other enclosed areas. Refrigerator 
and freezer doors may be left open if the units are lum-~d off, but if they remain 
closed for the fumigation, they wHI need to be opened during clearing. 

FACTORS INFLUENCING AERATION TIME 
FOUR FACTORS AFFECT THE nME NEEDED FOR AERATION: 

1. Rate of air exchange 
2. Tenninai fumigant concentration 
3. Load factor - sorblion/desorption and diffusion rate 
4. Temperature 

Rate of Air Exchange 
The most important factor in aeration is the rale of air oxchange in a structure. 
The air exchange rate will be influenced by openint s in the external walls 
(windows, vents, door, etc.) ..... ind velocity. size and arrangement of the structure. 
The most effective, practical method to increase the rate of aeration is to increase 
cross ventilation by opening Ijoors and windows. Fan~ are also useful for this 
purpose as a means of establishing a directed airflow through the structure in 
which fresh air is introduced 8nd air Inside the structure is exhausted/ventilated 
as efficiently as possible 

Terminal Fumigant Concentration 
The amount of fumigant left in a structure at the end of the fumigation period can 
vary greatly. Terminal concentration of 2 to B ounces p,~r 1,000 cubic feet (500 
to 2,000 ppm) are most common after the customary exposure period of 20 to 24 
hours for drywood termite fumigation. However, it can be as high as 32 ounces 
per 1 ,000 cubic feet (8,000 ppm) or mote for short exposures or when fumigating 
for beetles at elevated rales. All other factors being equal, the greater the 
terminal concentration, the lotlgertne time required 10 c:lmplete aeration. Thus, 
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good planning and monitoring to ensure only the necessary amount of this 
product is Introduced can decrease the aeration period 

Load Factor - Sorption, Desorption and Diffusion 
The -load factor" can be expressed as the amount of materials rum'gated that wiil 
adsorb or absorb the fumigant. This produc:t has relatively iOW sorblive 
characteristics, meaning it has a low potential to stick to or reael WIth fumigated 
matenats 

The sorption that does occur, however, can affect aeration in some situations. 
Desorb,ng fumigant can slow the time to reach safe reentry levels of 1 ppm or less 
in the breathing zones. Often, the greatest amount of this product to be desorbed 
is associated with the commodities. 

The sorption/desorption phenomenon is a functlon of fumigant concentration 
and temperature - the higher the concentration throughout the fumigation, the 
greater the driving force for sorption. thus, the higher the quantity to be desorbed 
As with sorption, desorption initially occurs very rapIdly. Most of the fumigant will 
desorb during the initial part of the aeration period In response to the immediate 
lowered concentration inside the structure when tents ara opened 
Temperature 
Temperature has a direct effect on the clearance rate of a fumigant The higher 
the temperature. the faster the rate of gas diffusion and desorption 

PROCEDURES FOR AERATION 
Procedures available to the fumigator for aeration may vary depending on the 
State. Refertothe label registered in the State or contact your Drexel representative 
for further information. 
All structures fumigated at 16 ozlMCF Of less may be aerated uSing Aeration 
Procedure 1 or 2 
All structures fumigated al concentrations greater than 16 oz}MCF must be 
aerated using Aeration Procedure 2 

Aeration Procedure 1 

Step 1: Aerate structure with all operable windows and doors open. aided 
by the use of 1 or more fans. for a minimum of 1 hour. Each fan 
shall be capabte of displacing a total of 5.000 cfm 

Step 2: Secure structure and do not allow reentry lor a minimum of 6 
hours from the start of aeration (firs! opening of the seal). During 
this time. str,Jctures must remain posted 

Step 3: After the minimum 6 hour waIting penod. measure the 
concentration of this product In breathing zones. If the 
concentration of thiS product is above 1 ppm. ventitate structure 
With operable doors and windows open for at least 10 mmutes 
Structure may be reoccupied when concentration of this product 
is 1 ppm or less. 

Aeration Procedure 2 

Step 1: Aerate structure with alt operable windows and doors open. aided 
by the use of 1 or more fans, for a minimum of 1 hour. Each fan 
shall be capable of displacing a totat of 5,000 cfm. 

Step 2: Secure the structure and do not allow reentry for a minimum of 
8 hours from the start of aeration (first opening of the seat). 
During this time, the structure must remain posted. 

Step 3: After the minimum 8 hour waiting peflod, measure the 
concentrations of this product in breathing zones If the 
concentratior of thiS product is above 1 ppm, ventilate structure 
with operable doors and windows open for at least 10 minutes 
Structure may be reoccupied when Ihe concentratIOn of this 
product is 1 ppm or less 

When using Procedures 1 and 2. at least a full hour of active ventilatlon is 
reqUIred Prior to resecunng the struct.Jre for extended aeralion 

To confIrm a fumigant concentration of 1 ppm or below In the breathing zone. the 
structure must be tested with an approved deVice such as Interscan gas analyzer 
or Miran specific vapor analyzer al the end of the aeration period. Further 
aeration and retesting are required if the concentration is found to be more than 
1 ppm. 

Use Precaution: The structure is conSidered under fumigation until final clearance 
is obtained During this lime, appropriate precautions are still needed. 

SAFETY CONSIDERATIONS AT AERATION 
At the time of the start of aeration. two trained persons In the use of this gas 
fumiganl must be present. The 'opening- of a fumIgation should be carried out 
in such a way that there will be minimal exposure of the crew. neighbors and non­
target areas to the fumigant 

The follOWing are suggested to prevent non-larget exposure. In genera;· 

The downWind side of the tarps or buildIngs must be first opened. then. only the 
upwind Side 

Use proper respiratory equipment described In thE' '"Personai Protective 
EqUipment (PPE)" section of thiS product label if entry into the fumigated area is 
necessary poor to the initial full hour aeration procedure is completed or when 
the fumigant concentrations are not known. Proper respiratory eqUIpment must 
be worn until detection devices have confirmed thai aeration has reduced the 
fumigant concentration to 1 ppm or less 

00 not work (e.g fold tarps etc.) downwind next toa fur ligation until the fumigant 
concentration reaches 1 ppm or below 

To reduce exposure of pla"t!; and non-target areas. start slowly the aeration 
when opening lum,gabons InitIally open seams ave dnveways and/or other 
open areas.. if pOSSible. to prevent damage to the p.:In!. When aerating high 
concentrations (e.g. fumigation for beetles). let the bu k of the fumigant escape 
first through opened sea 11S 'rom the tent before conti luing to work around the 
structure 

Entrances of fumIgated structures must remain posted with warning signs until 
the level of the fumigant in treated areas is found to be 1 ppm or below as 
determined by a detection device of sufficient sensiti'/lty such as Interscan or 
Miran gas analyzer. ThiS includes the tima allowec for extended aeration. 
Removal of the warning signs may only be authorized by a certified applicator. 
Consult your local authorities regarding documentation pertaining to notices on 
posting clearance 

CLAMPS, TARPS AND/OR TAPE REMOVAL 
Below are the steps for openhg of the seal 

Tatp Seal: 
1 Open seam at downWind by removing the clamps a ld foldmg back the tarps 
2 Open seam upWind In a ~;Imilar way 
3 Remove weights and clamps. 
4. Drop the tents. II has been shown thai peeling tarps off the structure, keeping 

tarp between the worker and the building reduce exposure of the worker to 
confined rumigant. 

5 To facilitate aeration, turn on fans and reposition, It necessary. Respiratory 
protection is necessary if entering the structure to tu T1 on andlor to reposition 
fans when fumigant concentration is unknown or h, s not been confirmed by 
detection devices to be 1 ppm or less. 

6. Aerate and verify concentration of the fumigant bllowing the procedures 
found in the product label 

Tape and Seal: 

Remove exterior tape and seals from doors and w,ndows Where possible. 
open structure from the c-utside. 

2 Wear proper respiratory protection, then. only entE r the structure to open 
remaining doors and win,jows 

3 Tum on the fans and rep-lsi\lon, If necessary 
4 Aerate and verify concentratlon of the fumigant fol OWing the procedures 

found in the product labe 

CHLOROPICRIN - COMMON COMPLAINTS 
ComplaInts of chloropicrin ar~ more common on sam£ day clears 

During the winter months. fumigators most likely wil find chloropicrin in the 
building at the end of aeration. The cold. wet weather in the winter months make 
it more difficult to aerate chloropicrin from a building. 

Complaints of chloropicrin are common especially in hOl ses orgarages cluttered 
with goods such as those fillel:! with boxes and small roums with lots of furniture 

Complaints of chloropicrin am common especially with modern office buildings 
that lack windows that open. Placing fans in the camels of these buildings and 
running ducts towards and entrance can be helpful. 

Complaints of chloropicnn a so occur in areas that me endosed which are 
difficult to aerate such as bank vaults, smaH utility roo TIS and houses that are 
lightly constructed With dead air space 

CLEARING THE STRUCTURE 
It is important that after fumlgallon, no occupant reen'er Ihe home. vehicle or 
other fumigabon site until the fumigant has been aera\( d and the site has been 
tested for fumigant c:learanc:e 

The fumigator mustIest the bleathing spaces in the stn-cture, followmg aeration 
period. to make certain th<ltthE· concentration of this prJduct is 1 ppm of below 
before allowing reocc:upation althe structure. 

DETECTlON OF FUMIGANT 
If the level of sulfuryl fluoride i~; unknown or IS above 1 p )m. no one should enter 
the treated area unless provid~d with the NIOSH or MSHA approved respiratory 
protection deVice (see Perscnal Protective Equlpmert (PPE) section of this 
product label). 

Before occupants re-enter tte Site, it must be "cleared", Indicating thai the 
fumigant has been reduced tn a 'evel of 1 ppm or bele wand mamtained at or 
below Ihalleve!. It 15 the responsibility of the licensed fl migator to measure the 
concentration of thiS product.J ,ing a detector with SUfflClf nt senSitIVIty such as the 
ones descnbed below 

Aeratiof' is nol conSIdered corr,plete un!!1 the level of sl,lfuryl fluoflde has been 
determined to be no more than 1 ppm wit" an appro lriate delechon deVice 
Warning signs must remaw. posted on the structure at each entrance untl: 
aeration IS determined to be complete 

CLEARANCE TESTING 
Please refer to Chapter 4 of this Manual under the sec.lon "Clearance Testing 
Equipmenr. 
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Chapter 9 

FUMIGATION MANAGEMENT PLAN (FMP) 
The certified applicator IS responsible for working with the owners andlor 
responsible employees of the site to be fumigated to develop an FMP far 
this product The FMP IS intended to ensure a safe and effective fumiga­
tion. Critical components of a fumigation of this product include Drexel 
Chemical's MasleRate Program and the documentation II creales and the 
Precision Fumigation n, Techniques. The FMP must address characteriza­
tion of the site and appropriate monitoring and notification requirements 
consistent with, but not limited to, the following 

1. Inspect the sito to determine its suitability for fumigation 
2. When sealing is required. consult previous records for any changes to 

the structure, potential leaks and monitoring of occupied and adjacent build­
ings. 

3. Consult with company officials (whose area or commodity is fumigated) 
and appropriate employees, prior to each fumigation, for any existing 
FMPs, MSDS, Applicator's Manual and other relevant safety proce­
dures. 

4 Consult company officials in the development of procedures and ap­
propriate safety measures for nearby workers and publlc personnel who 
will be In and around the area during fumigation and aeration 

5. Consult with company officials to develop an appropriate extenor moni­
tOring plan that will confirm that nearby workers and bystanders are 
not exposed to levels above the allowed limits during application, fu­
migation and aeration. ThiS plan must also demonstrate that nearby 
residents will not be exposed to concentrations above the allowable 
limits 

6. Consul! With company officials to develop procedures for local authoTl­
ties to notify nearby residents in the event of an emergency 

7 Confirm the placement of warning placards around the fumigation site 
as described in thiS Manual. 

a Confirm the required safety equipment (including that required for en­
try Into an area under fumigation) is in place and the necessary 
manpower Is avallable to complete a safe. effective fumigation 

GUIDANCE FOR PREPARATION OF AN FMP 
An FMP ls an organized, documented description of the steps involved to 
help ensure a safe, legal, and effective fumigation. Drexel Chemical's 
MasteRate supports the creation of documentation needed to satisfy an 
FMP. Drexel Chemical's MasteRate and the FMP witl assist you and oth­
ers in complying with pesticide product label requirements. The guidance that 
follows Is designed to help assist you in addressing all the necessary factors 
involved in preparing for and fumigating a site. This guidance is intended 
to help you organize any fumigation that you might perform prior to actual 
treatment 
It is meanl to be somewhat prescriptive, yet flexible enough to allow the 
experience and expertise of the fumigator to make changes based on 
Circumstances which may exist in the field. Precision Fumigation tech­
niques support thiS flexible and adaptive approach. By follOWing a 
step-by-step procedure, yet allowing for flexibIlity. safe and effective fu­
migation can be performed. Before any fumigation begins. carefully read 
and review the label and the Applicators Manual This information must be 
gIVen to the appropriate company officIals (supervisors. foreman, safety of­
ficer. etc.) In charge of the site. Preparation is the key to any successful 
fumigation If you do not find specific instructions for the type of fumiga­
tion that you are to perform listed in this guidance document, you will want 
to construct a similar set of procedures using this document as your guide 
or contact Drexel Chemical Company for assistance andlor additional re­
sources. Finally, before any fumigation begins you must be familiar with 
and comply with all applicable federal, state and local laws. The success 
and future of fumigation are not only dependent on your ability to do your 
job, bul also by carefully fOllowing all rules. regulations, and procedures re· 
qui red by governmental agencies. 

Checklist Guide for an FMP 
This checklist is provided to help you take into account factors that must 
be addressed prior to performmg all fumigations. It emphasizes salety 
steps to protect people and property. The checklist is general in nature 
and cannOI be expected to apply to all types of fumigation situations II is to 
be used as a guide to prepare the required plan Each Item must be con­
sidered However, il is understood that each fumigation IS dlHerenl and not 
all items Will be necessary for each fumigation 

A. PREliMINARY PLANNtNG AND PREPARATION 
Determine the purp:>se of the fumigallon and record In Drexel ChemICili'~ 
MasteRate 
a Control of insect infestation 
b. Control of rodent mfestation 
c. Plant pest Quarantine 

2. Determine the type of fumigation and record In Drexel Chemlcal·s 
MasteRate. For example: 
B. Space: tarp, mill, warehouse, food plant. railcar or ship (when 

fumigating vessels such as ships read the U.S. Coast Guard Regu­
lations 46 CFR 147A. in addition to the Applicator'S Manual) 

b. Commodity: raw agricultural or processed foods 
3. Fully acquainl yourself with the site and commodity to be fumigated, and 

record the fOllowing in Drexel Chemical's MasteRats when necessary 

a. In conjunction with the owner/operatorfpenon in charge. take not 
of the general struc ure layout. structure cor struction (materials, de­
sign. age. maintenan:;~) fire or combusltbility I'.azards, connecting struc­
tures, other SIgnifICant fumIgant escape rcutes, and other unique 
hazards or structure characteflstlcs 

b The number and id{·ntlflcatlon of persons wI' a Will routinely enter the 
proximate area fumigated (I e . employees. visitors, customer, etc.) 

c The specific commodity to be fumigated 
d. The prevIous treatnant history of the com,nodlty. if available 
e Accessibility of utilIty service conneclions. 
f Nearest telephone .); other means of comlT,unlcation, and note the 

location of these Items 
g Emergency shut-off stations for electriCity \later and gas Note the 

location of these items 
h. Location and numb£·r of fans. introduction siles, and monitoring lines 

Current emergency telephone numbers of IJcal health, fire, police. 
hospital and physician responders 
Name and phone number (both day aoc night) of appropriate 
company officials 

k Location of comma'1d center 
I. Review labeling, including the Applicator's Manual 
m. Location of cylinders 
n. Cylinder temperatuf£> or pressure 
o Introduction Ime: length, inside dIameter, end burst pressure 
p Fan capacity (i.e .. eu ft/mm) 
q Record and calculate dosage in Drexel Chemical"s MasteRate 

(1) CubiC footage or other appropriate spacellocation calculations 
(2) Estimated HLl 
(3) Temperature 
(4) Exposure time 
(5) Target pest 
(6) Whether the low, high. or user-defmec CT was used and the 

resultant CT tal get value 
(7) Initial, additiom:1 and total amount of fL migant used 
(8) Time of introduction and. if any. time~ of introduction of add 

gas applied 
(9) Actual CT achmved 

B. PERSONNEL 

1. Confirm that all relevant personnel in and aro JOd the structure to be 
fumigated have been n,)tified prior to application of the fumigant. Con­
sider using a checklist Ihat each employee inlti.lls indicating they have 
been notified. 

2 Instruct all relevant {Llmigation personnel to read the Applicator's 
Manual about the haza·ds that may be encoun·ered and about the se­
lection of personal protection deVices. Including sufficiently senSitive 
detection equipment 

3 Confirm that all personnel are aware of and k lOW how to proceed in 
case of an emergency situation 

4 Instruct all relevant personnel on how to rep"rt any aCCident andlor 
InCidents related to furllgant exposure. ProVI( e a telephone number 
for emergency response reporting 

5 Instruct all personnel to report to proper authcTltles any theft of fumi­
gant andlor equipment related to fumigation. 

6 Establish a meeting an~a for all personnel in tase of emergency 

C. MONITORING 

Safety 
a. Monitoring of conditions of thiS product m~ st be conducted in ar­

eas to prevent excessive exposure and by;tander exposure 
b. Keep a log or manuClI 01 monitoring records tor each fumigation site. 

This log must at a minimum contain the timilg. number of readings 
taken, location, and level of concentrations found 

c When monitoring. document even if there .s no fumigant present 
above the safe levels. In such cases, subsequent monitOring is not 
routinely required However, spot checks must be made 
occasionally. especially if conditions slgnifj.;antly change 

d Monitonng must be conducted during aeratic·n and corrective action 
taken if gas levels exceed the allowed levels w an area where bystand­
ers andlor nearb) residents or domestic anlm lis may be exposed 

2 Efficacy 
a Readings of this product should be taken frc·m Wlthm the fumigated 

structure to inS;Jre )Cope:r gas concentratit'ns DreKei Chemical's 
MasteRate·s analys s of these readings ml st be used as a baSIS 
for any decislof'S t:> add gas and the de.ermlOation of subse­
quent amounts neejed 

b All readings of this product must be recordf d 10 Drexel Chemical's 
MasteRate 

c Readings shouid be Jf suffiCient nature to rellsonably determme HLT 
and. thus, idenbfy whether any sig'1lfJcant unforeseen leaks are oc­
CUffing 

D. NOTIFICATION 

1. Confirm the appropriaoe local authorities (fir3 departments, police 
departments, etc.) havtJ been notified as per label Instructions, local 
ordinances, or instructions of the client 
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2. Prepare written procedure (-Emergency Response Plant") that contains 
explicit instructions, names, and telephone numbers so as to be able 
to notify local authorities if levels of this product are exceeded in an 
area that could be dangerous to bystanders andlor domestic animals. 

E. SEALING PROCEDURES 

1. Sealing must be adequate to control the pests. Care should be taken 
to ensure that sealing materials will remain adequately intact until the 
fumigation is complete 

2. If the site has been fumigated before, review the previous FMP andlor 
Drexel Chemical's MasteRate files for previous sealing and HL T informa­
tion. 

3. Make sure that construcllon/remodeling has not changed the building 
in a manner that will materially effect the fumigation. 

4. Warning placards must be placed on all entrances and all sides of the 
fumigation site 

F. APPLICATION PROCEDURES AND FUMIGATION PERIOD 

1. Plan carefully and apply the product in accordance with the label re­
quirements. 

2. Two persons trained in the use of the product, at least one being an 
applicator certified by the state, must be present on site at all times 
during the introduction of the fumigant, reentry prior to aeration, initia­
tion of the aeration procedure, when testing for reentry after aeration 
(if aerated in an enclosed space) and during reentry. 

3. Apply fumigant from the outside when and where appropriate. 
4. Provide watchmen when entry into the fumigation site by unauthorized 

persons cannot otherwise be assured (e.g., by secondary locks, 
barricades, etc.). 

5. When entering structures, always follow OSHA rules for confined 
spaces. 

6. Keep the flexibility and record keeping function of Drexel Chemical's 
MasteRate in mind - it will provide a basis for improved understanding 
and thus safer fumigation application in the future. 
a. If Drexel Chemical's MasteRate calculated CT is achieved early, the 

fumigation can be ended early. 
b. If additional time is necessary, use Drexel Chemical's MasteRate 

to calculate how much time Is needed. 
c. If it is necessary to add gas, use Drexel Chemical's MasteRate to 

calculate how much additional gas is required. 

G. POST-APPLICATION OPERATIONS 

1. Provide watchmen when you cannot otherwise secure the fumigation 
site from entry (e.g. by secondary locks, barricades, etc.) by unautho­
rized persons during the aeration process. 

2. Determine gas concentration in the fumigated environment from out­
side If possible. Use a sufficiently sensitive gas detector before reentry 
into a fumigated structure to determine fumigant concentration. 

3. Turn on ventilating or aerating fans where appropriate. 
4. Ventilale and aerate in accordance with structural limitations and 

nearby occupied areas so as to minimize bystander exposure. 
5. Consider temperature when aerating. 
G. Determine gas concentration In the surrounding area if required. 
7. Remove warning placards when aeration is complete and the fumigated 

space has been cleared for reentry using a detactlon device of suffi· 
cienl sensitivity. 

8. Inform business/cUen! that employees/other persons may return to work 
or otherwise be allowed to reenter the aerated structure. 

9. Keep records of monitoring of gas concentration inside (efficacy readings) 
and outside (safety readings) the fumigation environment to document 
completion of aeration 

Chapter 10 

CHAMBER FUMIGATIONS 
Maximum results with a minimum amount of fumigant can best be achieved by 
chamber fumigation. Precise control over the fumigation of a wide variety of 
pests can be accomplished in chambers especiaJJy constructed for this purpose 
Fumigation in either vacuum or atmospheric chambers cut fumigant costs, since 
it eliminates the necessity to disperse the fumigant in large empty areas of 
storage buildings. 

This product has excellent penetrating power and also aerates rapidly when the 
exposure time is completed. Long waiting periods are eliminated before fumigated 
materials may be safely handled. Also, this product is odorless and coloriess, 
making it an ideal fumigant for chambers. 

REQUIREMENTS FOR EQUIPMENT 
The requirements for equipment to be used with this produci are similar to those 
used with methyl bromide. 

Atmospheric Chambers 
A suitable chamber can be constructed for low cosl fumigation. The chamber 
consists of a gas·tight room wilh an appropriate door and a minimum of 
equipment. For even gas distribution, an applicator, exhaust blower and a small 
fan are required. If the chamber is to be used where low temperatures are 
encountered. it should be equipped with some means of heating to maintain a 
temperature of at least a GOPF (16"C) during fumigation. Do not use open flames 

or hot elements (752°F plus) as they will cause tte sulfuryl fluoride gas to 
deoompose. Certain well-buit truck bodies have been successfully converted to 
efficient atmospheric chambers. Temporary tarp chalTbers may also be used. In 
addition, B & G Equipment Company of Plumbsteadville, Pennsylvania is 
currently marketing a mini-fumigation bubble developE,d by Renlokil that may be 
useful for fumigating small Items. 

Construction of a typical atmospheric chamber needs to be altered to fit the 
conditions under which the fumigation chamber is to he used. If the chamber is 
to be loaded with large, heavy packages, it may be advisable to add a protective 
sheeting behind the Inside lining. Making it gastight is the primary consideration 
In the construction of the atmospheric chamber. Shel~t metal or other material 
Impervious to SUlfuryl fluoride is suggesled. All joints must be sealed. 

It is advisable to position the chamber away from IVOrk areas. Locating the 
chamber outside or In a separate building, which is de dicated to fumigations, is 
the ideal· situation. DO NOT locate chamber in an OCGUpied building. 

Two openings are provided h the construction afthe ctlamber. The large loading 
door and the small vent door. The vent door Is hinged at the back and provided 
with a counterweight on the front edge. A rubber strip seal is used around the 
edga. The door Is closed by a light cable and pulleY.3 and is held In place by 
clamps to provide a final seal. 

A vault door hinged at the top may be used for the main opening which Is less apt 
to sag. If provided with proper counler weight, it is ea~.y to use and is out of the 
way when the vault Is being loaded. Plywood and light lumber tongue·and­
groove lumber, and sheet metal are suggested materiC!ls for the vault doors. The 
entire edge of the door must be provided with a rubber~trlp seal. No special fresh 
air intets are needed when a door of this type is used s ncethe entrance of fresh 
air to the floor of the vault is easily accomplished by slightly opening the door. 

If a door hinged at the side is preferred, refrigeralor hinges and clamps are 
recommended. A fresh air inlet in the front of the chami:>er to the side of the door 
and nearthe floor is recommended for side opening doc,rs. This type of door must 
Similarly be sealed with rubtoer stripping. 

A small circulating fan inside the chamber can provide a gentle movement of air 
adequate to secure even gas distribution throughout 1he chamber. 

The size of the exhaust blower will depend on the size o·.'the fumigation chamber, 
aeration time requirements and the Iype of material being fumigated. A fan 
capable of changing the air in the chamber In 5 to 10 rrinutes is sufficient. Local 
representatives of the various blower manufacturers can be of assistance in 
determining the Size required. The chamber exhaust {T'ust be via a stack, which 
carries the unused fumigaf't outside the bu~ding a·ld away from adjoining 
buildings or work areas. Consult your state agen,;y for emission control 
requirements. 

Where heat is requlred, steclm pipes or temperature ·electric strip healers are 
recommended. The maximum temperature limit of the heal source is 752°F 
(400"C). DO NOT use open fame or high temperature electrical heaters, as this 
may result in converting sulfuryl fluoride to hydrofluoric acid, which may damage 
commodities and equipment. 

A thermometer should be installed to register chamber temperature. Take note 
that it is the temperature of the commodity being fUlTigated that is important. 
Before starting fumigation, Buffkient time should always be allowed for the 
chamber load to warm up to the desired temperature. This ensures that the pests 
are active and will rapidly assimilate lethal concentrations of the chemicel. 

During fumigation, fittings for conducting pressure test!: and for monitoring lines 
should be incorporated in the chamber 

Vacuum Chambers 
Vacuum chambers require s~l8Cial designs which take nto account the vacuum 
pressure exerted on the materials of construction. For this reason, it is 
recommended that trained enijineers be consulted befol"e constructing a vacuum 
chamber. Follow all directions given by the manufacturer or design engineer. 

Vacuum fumigations often ruquire a lower use rate than normal atmospheric 
fumigations. Do not exceed 200 oz-h/1000 cubic foot. 

Specially built steel chambers for vacuum fumigations provide the fastest and 
most effective fumigation. Aflerthe commodity is placed in the chamber, pumps 
evacuate air. This product is introduced and rapidly penetrates all space 
previously occupied by air. A lethal dosage of this p;-oduct results when the 
proper concentration is maintained for the required fumigation period. With the 
sustained concentration (no leakage) and a vacuum of 25 to 27 Inches Hg, the 
time of exposure and the dos.age may be reduced. 

PREPARATIONS FOR CHAMBER FUMIGATION 
Safety precautions and fumigation procedures vary by whether the chamber or 
stack is oulside or within another structure. 

Before any chamber or stack is fumigated, it is appropriate to: 

1. Determine the correct dosage (concentration x lime = ounce-hours) to 
control the designated pest under the specific treatment conditions. 

2. ConfIrm that the chamber or stack and any accessoly equipment perform as 
intended. 

3. Determine that this product will be confined within the chamber or stack by 
making a test run and monitoring for leaks with appropriate equipment. 
Pressure testing can alse indicate the gas confinement capabilities of the 
chamber. 

MASTEf: FUME Page 26 of 35 



4. Have on hand proper respiratory protection equipment (SCBA) and personnel 
trained in how to properly use it. 

5. Train personnel in the proper handling of the cylinders. 
6. Educate personnei in first aid procedures to be followed should an accident 

occur end personnel be exposed to this product. 
7 Inform company physician about this product so she/he may have knowledge 

about this product and first aid procedures. 
8 Notify other appropriate individuals that fumigations of this product will be 

taking place: 

Company employees other than those performing the fumigations such as 
security patrols, janitors, etc., police and fire department personnel and others 
required by local, state and federal laws. 

Chambers should be loaded so that adequate air movement around commodities 
can occur to allow even distribution of the gas. 

FUMIGANT INTRODUCTION 

Atmospheric Chambers 
Atmospheric fumigation chambers are easy 10 operate. Close the trap door to the 
exhaust fan efter loading the chamber. Turn on the circulating fan and close, 
tighlly, the front door. Place warning signs to alert people that fumigation with this 
product is in process. Introduce the required dosage of this product and check 
with a monitoring device to determine that no leakage is occurring during 
fumigation (see Chapters 7 and 8). It is recommended that the manufacturer or 
design engineer"s operation procedure be followed due to the special design of 
vacuum chambers. 

Respiratory protection is required for af! personnel in immediate erea, if for any 
reason the chamber must be opened before aeration is complete or a leak 
occurs. 

Vacuum Chambers 
It Is recommended that the manufacturer or design engineer's operation 
procedures be followed due to the special design of vacuum chambers. 

RespIratory protecllon for all personnel In immediate area Is required, if for any 
reason, the chamber must be opened before aeration is complete or leak occurs. 

AERATION OF CHAMBER 

Atmospheric Chamber 
Open the trap door to the exhaust vent. Tum on the exhaust blower and open the 
front door, 1 to 2 inches, to pennit the entrance of fresh air. If th'1l door is hinged 
at the side, open the fresh air inlet provided. Aeration of this product is very rapid, 
usually less than 30 minutes. Desorption, hOW"ever, can occur for a longer period 
of time. Always check for the presence of sulfuyl fluoride with a suitable detector 
(Chapter 4) before entering the chamber without proper respire\ol"y protection 
(SCBA). 

Vacuum Chamber 
Follow the directions provided by the manufacturer or design engineer. 

CLEARING AND RE-ENTRY 
This product aerates rapidly. The fumigator, however, should always check with 
a gas detector to determine the concentration of gas In the chamber before re­
entry. Unless the sulfuryl fluoride concentration is 1 ppm or below, 00 NOT re­
enter without respiratory protection. Keep the exhaust fens running during the 
aeration period and also while unloading the chamber. RltffiOVe the warning 
signs only when aeration has been completed and the area has been determined 
safe to enter (see Chapter 8). 

TARPS AS CHAMBERS 
Tarp can act as a chamber when fumigating items. Items should be placed on an 
airtight foundation, such as another tarp or on concrete, and covered with a 
fumigation larp so as to ensure a tight seal. The larp over the items should be 
supported to create about 2 feet gas expansion dome above items and allow at 
least 1 foot of space around the sides for the gas to diffuse. The edge of the tarp 
must be sealed with by placing weights at edges with sand or water 'snakes" or 
equivalent. 

This product will be released from the cylinder positioned near the site through 
copper, polyethylene, impo/ene, saran or other suitable hose through a proper 
size nozzle. This wjJI prevent the liquid from splashing on the Items or tarp and 
will allow complete volatilization of the liquid. The hose should be secured to 
prevent movement. Use one fan of at least 2 amp capacity for each 5,000 cubic 
feet to distribute the gas uniformly under the larp 

Tarp fumigations should be conducted out-of-doors or in a building that will not 
be occupied during fumigation and aeration periods. If It Is to be conducted in a 
building used for purpose other than fumigation, the requirements for structural 
fumigation should be followed (e.g. removal of people, food, pets and plants, use 
of warning agents, posting of warning signs, etc.). Procedures for structural 
fumigation must be followed. 

If the fumigation chamber is in a structure or enclosure that requires the gas to 
be released from Inside that structure or enclosure, then it is a must that the 
applicator and other persons in Ihe area wear proper respiratory protection. A 
positive-pressure, self-contained breathing apparatus (SCBA, not SCUBA; 
Section 2) or air-suppliedlSCBA respirator must be used. Also, an additional 
person trained in the use of the product must be present. 

Dosage is calculated using ,he MasteRate calculator. Please note that the Hl T 
of fumigations in which tarps act as chambers are difficult to estimate, thus. 
should be monitored using .3 Fumiscope. 

Prior to releasing the fumigant, post warning signs Of, the tarps as specified in 
Chapler 5. 

If the tarpaulin fumigation is inside a building, the bui ding must be locked and 
posted outside at all entry ooints with warning signs to prevent unauthorized 
personnel from entering the building during fumigation and aeration period. 

When the fumigation period Is over, open the tarp by pJlling back slightly. Leave 
for at least 30 minutes 10 allow the fumigated materiajl:O air out before removing 
the cover. If this Is done In an enclosure/structure, then proper respiratory 
protection must be used as with introducing the gas. Fan(s) is recommended to 
hasten the aeration, especially when fumigation is done in an enclosure. 

DO NOT enter the fumigaUon site during fumigation or aeration period without 
proper respiratory protection. DO NOT move the lIems until the area has been 
cleared to 1 ppm or below using a suitable detection device (Chapter 8) and 
warning signs have been removed. 

CONSTRUCTION MATERIALS AND FURNISHINGS 
Household furnishings and construction materials can remain in a structure 
being fumigated (see Chapter 5), or they may be fumigated separately In 
chambers or under tarps. 

Construction Materials 
items, suchas lumber, logs, t,urlapand other construction materials, occasionally 
become infested with pests during storage, particularly if the items are stored 
unprotected outside before they are used. This pro·duct·will control existing 
infestations of many pests when applied properly. However, it has no residual 
effect and cannot protect the treated items from reinvasion by additional pests. 
Treatment wIth residual pesticide is, therefore, recommended if materials will 
continue to be stored In areus with potential pest infestations. 

"Household Furnishings 
There are instances that one or few Items within a structure or location become 
infested with pests and require treatment. These items may be removed from 
their iocation, treated In a chamber or under larps and then returned, rather than 
fumigating the entire structure. Again, it should be poil1ted out that this product 
lacks residual control, thus, will not prevent reinfestatic>n. A residual pesticide is 
needed, If the Infestation Is also present In parts of the permanent structure, 
fumigation of the entire structure should be considered (see Chapter 5). 

Treatment 
The same safely practices, general principles of maintaining the required ounce­
hours at the pest site, proper preparation, introducti:Jn or fumigant, posting, 
aeralion and clearing practices musl be followed as pmviously described in this 
manual. Contact Drexel Chemical Company for further information. 

VEHICLES 
This product is not registered for the treatment of aircraft or underwater craft. 
Numerous pests find their way into various kinds of VEthicles by natural means 
orby humans. Commonly are bed bugs, carpet beetles. cockroaches, mice, rats 
and wood-borlng Insects. ThiS product can provIde eXGellent control of existing 
infestations without harmful effects to the vehicles themselves. 

AUTOMOBILES, BUSES, RAILROAD CARS AND RECREATIONAL VEHICLES 
(INCLUDING CAMPERS AND TRAILERS) 

These vehicles should be treated as small structums (Chapter 5) with the 
following exceptions or comments. 

Selection of Fumigation Location 
Vehicle must be placed in an appropriate location, aw<.ly from other work areas 
in a secured place, for condul;ing a fumigation. If they are placed in a building or 
a fumigation chamber, follow the correct procedures (Soe Chapters 4, 5 and 10). 

Securing the Vehicles 
After the site of fumigation has been selected, the vehi.:!e should be moved into 
position and secured. Set the brakes and block the whe~ls so that the vehicle will 
not move during fumigation and aeration per~s. Note: DO NOT move a vehicle 
while it is under fumigation a~. the gas may be lost resu ting in a poor fumigation 
job, and, most importanlly, may expose unsuspecting individuals tothe hazardous 
vapors. 

Sealing the Vehicles 
If vehicle is not placed in an Ilnclosure like a building c r chamber, they may be 
either sealed by tarps or taped if they are of a type of corlstruction that lends itself 
to adequate containment of the fumigant. 

Removal of Certain ttems, Calculating the Dosage, Chloropicrin Warning 
Agent, tntroductlon of the Fumigant, Posting, Events During Fumigation, 
Aeration and Clearing 

All the above subjects are discussed In this Manual. Refer to the respective 
Chapters in this Manual and follow instructions. When the vehicle has been 
cleared for re-entry, at the end of the aeration time warning signs can be 
removed and the vehicle can be put back into service. 
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Use Precaution! The liquid phase of the fumigant should not be allowed to 
contact any part of the vehicle, as it can damage paint, corrode or tarnish metals 
and stain fabrics. 

Note: Follow all local, state and federal regulations covering fumigation of 
vehicles. 

SURFACE SHIPS 
Beiow·the-surface ships, such as submarines, must not be fumigated with this 
product 

Rodents and insect pests may be brought aboard the vessel unknowingly in 
cargo or ship furnishings or may enter by their own means. 

Maintenance and Sanitation 
Fumigation Is one means of ridding ships of pest infestations. However, because 
it lacks residual effects, to prevent reinfeslaUon, it is imperative that ~good 
housekeeping" be maintained. AU parts of the ship should be kept in a good state 
of repair to prevent infestations, Good housekeeping is also an important means 
of reducing, if not. in some cases, eliminating, certain pest problems. 

Control of Infestation 
Localized problems can be handled by a chemical pesticide with residual activity. 
In the case of WOOd-destroying insects, infested wood can be replaced with new 
wood. Fumigants have the advantage of being able to move Into all corners of 
the vessel to control known infestations as well as into pest sites that may be 
unknown or inaccessible to the persons responsible for the vessel. 

Because of its phYSical properties, this product is ideally suited to control pest 
infestations in surface ships. Its high volatility allows the gas to penetrate all 
areas of the vessel rapidly, control the pest, and aerate rapidly. 

Due to Its lack of warning properties and high inhalation toxicity, this product must 
not be used tofumigate boats orothervesselswhile in use. People, pets orplanls 
must not remain on board during the fumigation. Small pleasure craft may either 
be removed from the water and fumigated in an appropriate site or fumigated in 
the water. Large ocean...going vessels, however, can be fumigated at the 
dockside. 

As with all fumigations with this product, ship fumigations must be conducted 
properly to ensure not only control of the pests involved but also that the 
fumigation be done without any harm to people or materials. 

Followell local, state and federal requirements for ship fumigation, including 
those required by the United States Department of Transportation, Chapter 1, 
Parts 147A.1-147A-43 in the Code of Federal Regulations, Section 46 Shipping. 
Read and follow the label and this Manual for this product. 

Since the codes listed are for fumigants in general, do not use procedures that 
are not permissible for this product as directed by label instructions and 
regulations. 

Procedures for Fumigation 

SMALL PLEASURE CRAFT 
These may be removed from the water to an appropriate fumigation site or left 
in the water and fumigated in position. 

Fumigation out of the water - Small craft, such as canoes or speedboats, 
should be moved to a safe area in which to conduct the fumigation. If feasible, 
it may be placed in a fumigation chamber for treatment (see Chapter 10), oritcan 
be treated by tarpfumigatlon, similar to that conducted for household effects (see 
Chapters 6 and 10). 

Larger pleasure craft, such as cabin cruisers or sailboats having more than one 
enclosed compartment, must be treated as structures requiring proper sealing. 
use of warning agent, adequate gas distribution, warning signs, etc. (see 
Chapter 5). Boats tarped and fumigated out of water should be monitored with 
a Fumiscope unit during the fumigation, since half-Ioss·time (HL T) is difficult to 
estimate. 

After fumigation, vessels must be cleared with a suitable device before re-entry 
or moving the vessel. 

Fumigation in the water - Small pleasure craft may be left in the water at 
dockside during fumigation. Tarps should be dropped over the vessel and should 
extend below the water surface so the water can act as a barrier for the fumigant. 

Since conditions of high relative humidity may exist in the vessel during 
fumigation, observe use precautions when using proper sized fan and shooting 
hose to avoid overshooting the fan and "fogging out" the vessel causing 
corrosion and staining. 

Follow proper fumigation procedures as noted on the label. DO NOT re--<>ccupy 
or move the vessel after the fumigation until vessel is properly cleared. as noted 
on the label 

LARGE VESSELS 
Large vessels, such as houseboats, freighters and cruise ships, can be fumigated 
with this product at the dockside and when not underway. All people, pets and 
plants must be removed from the vessel during fumigaUon. Food, feeds, drug!) 
and medicinals not in highly resistant containers must be removed or protected 
by seallng in glass, metal or double bagged. The infested vessel shall be treated 
as jf it ware a building or structure and be fumigated accordingly by following the 
requirements stated in Chapter 5 for tape or tarp jobs. The water will act as an 
excellent underseaL Therefore, when using the MasteRate calculatortoestimate 

Half·loss-time (HL T) and the amount of this product to release, use the slab 
rating for ground seal. If pest damage is occurring on df·ck, the entire vessel must 
be tarped. If infestation Is interior and below decks, it can be taped, and an 
adequate seal can be made to confine the gas. 

It is strongly suggested to monitor the.fob using a Fumi~ cope due to uncertainties 
In estimating HL T for tape and seal fumigations 

If only localized pest damages are present (i.e., one deck or one or two holds), 
the affected areas may be treated by compartmentalization. However, because 
of common air ducts, even though only a part of the vessel is to be treated, all 
people and 'pets must be removed from the entire ship during fumigation. Edible 
Items must also be removed or protected on the vessel. 

If entry is to be made into the vessel during the fumIgation or aetation periods, 
a self-contained breathing apparatus must be worn. 

Fumigation must be carried out by a person certified to use this product. The 
fumigator and the captain Of owner of the ship mustfollcwthe requirements listed 
on the label of this product. as well as, local and state requirements. 

Chapter 11 

SPECIAL FUMIGATION JOBS 
It is necessary to conduct, occasionally, fumigations tllSt are of special nature. 
Below are the types of special fumigations. 

FUMIGATIONS OF LARGE OR MUL TI-UNIT STRUCTURES 
Fumigations InVOlving structures over 100,000 cubic feet often require special 
considerations because of considerable costs involJed. Failure to achieve 
desired control results in a significant financial loss to a company if they have to 
re·fumigate to achieve pest control. The following are important considerations 
for large jobs. 

Planning 
Extensive planning is generally required tofumigate large or mu!t~use structures. 
Sufficient time and manpower must be allocated for planning, as well as actual 
fumigation. One employee should be designated as th;l coordinator to oversee 
the entire process. 

If available, obtain a floor plan of the structure to be fumigated. Prior to 
fumigation, if the structure has designated maintenan,;e personnel, conduct a 
walk.through inspection with ~hem. The following should be reviewed during the 
inspection: 

1. Roof condition and drainage - When tarping flat r:>ofs with parapet walls, 
drainage may have to be provided in case of rain dl!ring the fumigation. The 
weight of accumulating water can severely darnagf' roofs. Orainage can be 
provided by running PVC pipe through the SCUPPEtrs in the parapet walls, 
aligning larp seams with the scuppers and sealing the larps around the PVC 
pipe on both sides of the parapet wall. Water can th!Jn drain from the roof via 
the PVC pipes, whlle the structure remains sealed for the fumigation. 

2. Plumbing - Location of all floor drains (A Significant e mount of gas can be lost 
if the sewer trap is dried out). 

3. Location of walkways, pipes orconduits leading from building to be fumigated 
to adjacent structures 

4. Alarm system, if present. 
5. Presence of attics and sutrareas and access openings to these areas, if 

present. 
6. Air handling system - Delennine how to actival'3 the system following 

fumigation to enhance the aeration process. 
7. Location of suspended CE-illngs. 
8. Locked vaults or other security areas. 
9. Presence of gas pilot lights or glowing heat elemerts. 
10. Location of all areas where food and medicinals are stored. This would 

include concession machines, emergency and fin;! aid kits and items in 
storage lockers or desks. 

11. Location of items sensitive to increase heat and humic'itywhen air conditioning 
is turned off (I.e., laboratory chemicals and analytical eqUipment, mainframe 
computers, etc.). 

12. Presence of any unusual -structural features or con',ents. 

Make arrangements fOf the maintenance personnel to b3 available by phone, at 
least during fumigation for consultation or in case of energency. 

Preparation 
likewise, large jobs often involve special preparation. Prc,videwritten instructions 
oulling their responsibilities for preparation to the customer. 

These Instructions may be modified to address cor ditions specific to the 
fumigation site I.e., laboratory, museum, office, school, etc.). Negotiate for the 
fumigation contract to allow the fumigator to postpone the fumigation without 
penalty due to inclement weather. Without this contractual allowance, the 
fumigator may be required by the customer to conduct lumigalion in unsuitable 
weather or forfeit part of the payment to compensate the customer preparing the 
structure a second time. 

Prior to the fumlgatlon, prepare a detailed graph of the structure with fumigant 
and warning agent Introduction sites, fan locations and monitoring sites noted. 
This will help determine the number of fans and length of fumigant introduction 
and monitoring hoses needed for the fumigation. An outline of fumigation, 
aeration and clearing plans and expected timing of event; will also prove helpful. 
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For multi-unit structures, communication with occupants is particularly Important. 
Provide each occupant with a homeowner checklist and other relevant information 
regarding proper preparation of his or her unit. 

Consider each unit an individual structure. Each and every unit must check, 
when conducting a walk-through prior to release of the warning agant, to ensure 
that the unit has been properly prepared and that people, pets end plants are not 
present. 

Conserving Fumigant 
Large jobs can require significant quantities of fumigant. The fumigator should 
determine options to conserve fumigant while obtaining the ounce-hours required 
to kill the target pests. The following options can be considered: 

1. Monitor the fumigation using a Fumiscope (see Chapter 7). Monitoring lines 
should be placed on aI/levels of the fumigated structure, including attics and 
sub-flooring, if accessible. At least half the lines should be placed in rooms! 
areas distant from fumigant introduction paints. Place lines in areas 
representative of different sub-units If the structure is compartmentalized into 
separate towers, wings or other sub-units. If time permits, conduct monitoring 
in a manner so that the exact amount of this product required for fumigation 
is introduced based on the measured HL T. This type of precision fumigation 
is conducted by initially introducing part (I.e., one-half) of the calculated 
dosage of this product, monitoring to determine the actual HL T, and then 
introducing additional product to achieve sufficient ounce-hours (OH) in the 
time remaining for the fumigation. 

Construct a manifotd to significantly speed the process of taking concentration 
readings. as can the use of auxilialY air pumps to purge multiple monitoring 
lines. 

Monitoring the concentration of the fum Igant can provide important Information 
regarding the placement of fumlganVwarning agent introduction sites, which 
will assist in the efficiency, end success of future fumigations. Thus, in 
addition to helping maximize efficiency of a large fumigation, monitoring 
fumigant concentration can serve as a learning experience for the fumigator. 
For example, if equilibrium Is not achIeved quickly, the fumigator can 
consider placing additional introduction sites or fans in the next large or multi­
unit structure to be fumigated. 

2. Extend the fumigation period. 

Large jobs generally have good fumigant confinement due to the large 
volume to surface area ratio. Extending the hours of fumigant exposure 
would reduce the concentration of fumigant required. 

3. Conduct the fumigation during the time of year when temperatures are 
warmest. 

Increasing the temperature can significantly decrease the OH required to 
control the target pests. Fumigating at the warmest time of the year can help 
conserve fumigant and reduce the chemical cost for their fumigation. 

By fumigating during the warmer times of the year and increasing exposure 
time, less fumigant is required. The result is a more economical job. 

4: Determine the best method (larp, tape and seal, or a combInation) to seal the 
structure. 

5. If tarping the structure, determine the best way to improve the ground seal. 

For crawl space construction, consider covering crawl space, If accessible, 
with polyethylene or larps prior to fumigation. Consider all available methods 
(sand, water, polyethylene) for improving their ground seal around the 
exterior perimeter foundation. 

Equipment 
Compared to standard jobs, large jobs require more equipment. Arrange in 
advance the availability of sufficient equipment such as additional fans, tarps, 
chlorOPIcrin pans, extension cords, power strips, etc. To obtain more of the 
standard fumigation equipment for a large job, one or more of the following can 
be done: 

1. Purchase new equipment. 
2. In a multi-branch company, pool equipment from fumigation branches. Be 

sure to label or mark the source of the equipment. One exception would be 
clamps, and they can be weighed before and after use to ensure proper 
redistribution after the fumigation. 

3. Borrow or rent equipment from other fumigation companies (again, label or 
mark equipment). 

4. Subcontract other fumigation companies to assist with the job. 

Large jobs may require specialized equipment, such as cranes, lifts, C~clamps 
and ropes for tarping, voice-activated radio headsets, manifolds for fumigant 
introduction, manifolds and vacuum pumps for monitoririg and remote-controlled 
fans. When renting or purchasing specialized equipment, ensure that the 
equipment is In good operating condition and that you fully understand how to 
use it. 

The Fumigation Crew 
More labor and time for sealing and preparation may be requited for large jobs. 
If pooling employees from multiple fumigation branches, or subcontracting other 
fumigation companies, have each pre-established fumigation crew remain 
together as a team. Each team should know how to work together efficiently 

361?/1 
based on their previous experience. Each team should be assigned specific 
tasks. 

Arrangements should be made to ensure communication on the job. 'Walkie-talkies" 
have been used for this purpose with success. 

Delermine if arrangements fOffood, portable rest rooms, lodging and transportation 
should be made for employoes. For example, caterin~! food to the work site can 
save the time employees would spend traveling to bod service facilities and 
waiting for service. 

Aerating Large or Multl~Ul1lt Structures 
Extra consideration should be given to aeration oflhe Imge or multi-unil structure 
that has been fumigated, and adequate time should bo allowed for ventilation of 
all units within the structure. 

111he chloropicrin waming agent is properly applied at each fumigant introduction 
site, on at least each story, i~way from highly adsorpU,e fumishings, aerating it 
from the building should no: be a problem. Difficulties In aerating chloropicrin 
from structures can frequent y be traced to overloadin£ the warning agent on the 
lower floors andlor not using proper pans and wickin!! (see Chapter 6). 

Chloropicrin tends to adsorb onto furnishings. Overloading the application at any 
point in the structure creates conditions conducive to adsorption. Under appl iestion 
can create a potentially hazardous condition jf an insuff·cient quantity is available 
to act as a warning agent. Great care should be ta~en to ensure the proper 
application of the correct amount of chloropicrin. 

Safety Con&lderations 
If the fumigated property is In a public access area (ona building in a multi­
building complex), make arrangements for security guards, barricades, waming 
lape, etc. to limit pedestrian traffic near the fumigated structure. Limiting public 
access can be very important during the aeration process, depending on how 
fumigant will be ventilated from the structure. 

SEPARATION DISTANCE 
Sometimes fumigated structures are located In very close proximity to structures 
that will be occupied during the fumigation. If the occupied structure has 
openings, such as windows and air-intake vents, in close proximity to the 
fumigated structure, fumigant leakage into the occupied structure may be a 
concem. Some States have procedures required by state law that the fumigator 
must follow to ensure public safety in these circumstance. In the absence of state 
guidelines, the fumigator should consider the followinl~ procedures: 

Procedure 1. Prepare units In non-fumigated structures, which are adjacent to 
the fumigated structure, as if they were going to be! fumigated; I.e., vacate 
occupants, tum off heating elements and flames, rerrove plants, and prepare 
food and other edible commodities. These units should be tested for dearance 
following fumigation. 

Vacating and preparing adjacent units in the non-fumigated structure may not be 
possible. The fumigator can do Procedure 2 as an alternat~e. 

Procedure 2. Close windows and air intake vents on the side of the non­
fumigated structure adjacent to the fumigated strUGlure. Provide fresh air 
circulation in the non-fumigated units. 

Periodically test the non-fumigated units throughout the fumigation, using an 
Interscan or instrument of similar sensitivity, to detect leakage of this product. 
The fumigator should be prepared to terminate fumigation if leakage in the non­
fumigated structure cannot be prevented of minimized to 1 ppm or below. 

Procedure 3. If access to the non-fumigated structlJre is not possible, the 
fumigator could periodically test the airspace between the fumigated structure 
and non-fumigated structurEI throughout the fumlgalion using an Interscan 
device or instrument of similar sensitivity. The fumigator should be prepared to 
terminate fumigation if concentrations of this product cannot be maintained at 1 
ppm or below in the airspace contacting the non-fum/f.ated units. 

If the space between the fumigated and non-fumigat,!d structure is not wide 
enough to permit passage for the fumigator to conduct air testing and the above 
Procedures 1 and 2 are not possible, the fumigator should consider other options 
for pest control. 

COMPARTMENTALIZATION 
F umigetion of a 150,000 cubic foot open warehouse is ve~' dlfferent from fumigation 
of a 150,000 cubic foot apartment building. Available methods invofving the use of 
the MasteRata calculators make it possible to segment structures into oompartments 
and handle each in accordance with its needs. 

Multiple Release Sites 
Inhlghlycompartmenlalizedstructures,addilionalfumigantfwarningagentintroduction 
sites will be necessary, as will tI,e use of additional fans to achieve rapid equilibrium 
(see Chapter6) for a detailed discussion offumigant introd JcOOn). When performing 
fumigation in this type of structure, achieving equilibrium of both the fumigant and 
chloropicrin waming agent in one hour is an important goa!. Multiple release sites off 
flexibility to the fumigator to compensate for differential fum igantloss by enabling the 
fumigator to introduce more fumigant only in areas requiring iL 

Construction of a manifold for introducing fumigant to mJltiple release sites may 
speed the process considerably. 

Introduction of chloropicrin w'lrning agent at each fumigant release site and at 
least on each ficor of a multi-unit structure is necessary to ensure the presence 
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of chloropicrin consistently throughout the fumigation period. The process of 
chloropicrin introduction, then is more complex in a large or multi-unit structure 
end requires coordination of applicator(s) and possible the use of respiratory 
protection (see Chapter 6 for details on chloropicrin use). The use of multiple 
release sites for the warning agent will assist in aerating chloropicrin from the 
structure once the fumigation is complete. 

In addition, because of the large of variable involved in compartmentallzation, 
measurements with the Fumiscope unit should be made to determine the half­
loss-time (HL T) so that corrections can be made If needed. Use of the MasleRate 
calculators and Fumiscope are discussed in detail In Chapters 6 and 7. 

Fumigation of Sub-units 
Sub-units, such as a single apartment, condominium, store or room in a multi-unit 
structure can be fumigated and not cause a hazard to humans if, in addition to 
good fumigation practices listed in Chapter 4, the following points are followed: 

1. The extent of the multi-unit structure containing the sub-uni!(s) to be fumigated 
must be determined. The entire multi-unit structure must be vacated during 
the fumigation and aeration periods. Fumlgantcan leak through undetectable 
voids, including pipe chases, eaves, attics, sub-flooring and walls, to areas 
within multi-unit structures distant from fumigated areas. 

2. The unit(s) to be fumigated must be sealed off from other areas. The non­
fumigated units should be prepared as if they were going to be fumigated; i.e., 
tum off heating elements and flames, remove plants, prepare food and other 
edible commodities as described in Chapter 5. This is necessary to case the 
fumigant leaks into non-fumigated units. If it is not possible to prepare the 
non-fumigated units for fumigant leakage, then the fumigator must be 
prepared to do the following: 

a. If possible, provide fresh air circulation in non-fumigated units; 
b. Regularly test non-fumigated units, with an Interscan or instrument 

of similar sensitivity, throughout the fumigation for leakage of this 
product. 

c 8e prepared to terminate the fumigation if concentrations of this 
product cannot be maintained at 1 ppm or below In non-fumigated 
units. 

3. Following equilibrium, non-fumigated units within the structure should be 
tested with an Interscan or instrument of similar sensltlvity for leakage of this 
product detected, the sealing of the fumigated areas should be rechecked to 
determine where fumigant leakage is occurring. Additional sealing may be 
necessary. 

4. The entire multi-unit structure should be posted with warning signs. 

All units, fumigated and non-fumigated, within the multi-unit structure should be 
tested for fumigant clearance prior to re-entry of occupant. 

nDALAREAS 
Generally, high water table will not cause fumigation problems if the water table 
is stationary during the fumigation period. However, If the structure is on or near 
the coast, high and low tides can be involved. Experience has shown that 
changing of tide from high to low over the fumigation period can result in 
Increased fumigant loss as the water moves out. This usually ends in a 
fumigation failure, if it occurs before the pest has been exposed to the proper 
ounce-hours (OH) of this product. 

The fumigator should be aware of this potential problem and become familiar 
with the high water table locations and tidal schedules for the area. In some 
cases, It may be necessary to seallhe crawl space to prevent the loss offumigant 
through the undersoil. Tarplng the soil surface beneath the structure might be 
necessary. These fumigations should be monitored. 

HIGH VALUE ITEMS 
Great care should be exercised when fumigating high value items such as art 
objects found in museums, special furnishings, mainframe computers or 
specialized analytica! equipment. History has shown that when this product is 
used according to label directions, no damage results. If high value items do not 
require fumigation, they should be removed from the site or sealed in fumigation 
larps. Note that due to the high vapor pressure of this product, it can be very 
difficult to prevent the fumigant contacting objects by tarping the objects or 
sealing the rooms in which the objects are found. 

To avoid the risk of damage, remove expensive, sophisticated items prior to 
fumigation. If possible. Determining the cause of damage to items can be difficult 
or impossible after a fumigation if a customer claims that the fumigation caused 
the damage. Follow the correct fumigation procedures or damage may result. 

HIGH DOSAGE FUMIGATIONS 

Powderpost Beetle Fumigation 
Fumigating for powderpost beetles requires a modification of your normal 
drywood termite practices in order to be most economical. The main stage is the 
Jarval stage which does the damage and, depending on the species and 
conditions, lives from aboul 8 months to 6 or 7 years. Adult, pupae and egg 
stages are very short lived only lasting 2 to 3 weeks. Adults, pupae and larvae 
are relatively easy to control but the egg stage requires a higher dosage (10x) 
than drywood termites. Therefore, it is important to know what species and life 
stages are present. 

The 10x dosage means you need to accumulate ten times the ounce-hours (OH) 
necessary to control drywood termites to control the egg stage of the beetles. The 

most economical way 10 do this is to extend the exposure time beyond the normal 
10 to 24 hours, improve :he half-loss time (HLT) and fumigate when the 
temperature is the wannest (measured at the sitE of the pest). It is also 
recommended that you monitor all beetle jobs with a Fllmlscope to determine the 
actual HL T (this will allow a 25 percent reduction in the required dosage). 

In order to benefit from extended exposure time, you -nust have a good Hl T. If 
the house has a crawlspace with a loam or sandy loam soli, it will pay to put down 
a polyethylene vapor barrier to reduce the gas loss through the soil. Generally, 
this will allow you to calculate the underseal as a ·clay" or ·slab", Use only tarps 
in good to excellent condltiCIn and spend extra time ill preparation to assure a 
good ground seal. The following table demonstrates the increased efficiency by 
following the above suggestions for a 10x powderpo~t beetle job. 

Cr.wl Sp.ce House - Monitnred 
24 h<s 24 hrs. 36 hrs. 48 hrs. 36 tIs. I 48 hrs. 

with vapor area 
in crawl space 

Ta", Good Good Good Goooj Good Good 

Seal Excellent E.xcellent Excellent ExcellHnl Excellent Excellent 

Wind 5 5 5 5 5 5 
(MPH) 

Volume 30 30 30 30 30 30 
(Mcf) 

Undersea I Loam Loam Loam Loam slab* slab* 

Temp (OF) 60 60 60 60 60 60 

Hrs. Exp. 24 2. 36 48 36 48 

HLT (hrs.) 10 10 10 10 31 31 

Dosage 162 121 107 101 59 49 
(oz/Mcf) 

Pounds 303 228 200 180 110 82 

-, entire crawl .paca hils a good polyethyleroe VIIpor hilniar usu ·clay" or 'slab" 

Chapter 12 

TROUBLESHOOTING 
This product in the gaseoLls phase is a very sJi~ htly reactive chemical 
compared to other fumigants such as methyl bromide, hydrocyanic acid 
(HCN), or acrylonitrile 

CYLINDERS 

VALVE PROBLEMS 
Cylinders of this product are fitted with special val .... es that are appropriate 
for use with this product. These valves can be damaged If the wrong size 
wrench is used. A 25 to 30 cm adjustable wrench f hould be used to open 
or close these valves. 

STUCK VALVE - Never lise excessive force to open a stuck valve. If a 
valve will not open using normal force, return the c:/linder to your distribu­
tor. 

LEAKING VALVE - Make sure the valve is complutely shut off; however, 
do not use excessive force. Reopening and then closing can usually prop­
erly seal the vatve and stop the leak. If the valve continues to leak, often 
tighlening Ihe packing nut on the top of the valve to 25 to 30 foot pounds 
of torque with an adjustable wrench will stop the I·;,sk. 

If the valve still leaks, moV(~ the cylinder to an isoj~lted, secured area and 
allow the cylinder to continue 10 vent to the air. Be sure to keep people 
away from the area. When .111 the gas has escaped, replace the bonnet and 
identify faulty cylinders by painting the cylinder shoulders red and tagging the 
cylinder describing the problem in detail. Return the cylinder to your dis­
tributor so it may be sent t,) Drexel Chemical Company for repairs. 

DIP TUBES 
A broken dip tube rarely is the reason the liquid form of this product can­
not be moved out of the cyli'lder when the valve is wide open. Sharp blows 
to the cylinder, rough handling, or dropping the cylinder can break off the 
dip tube from the bottom of the valve. If the dip tube is broken, this prod­
uct will be released from the cylinder, but at a mlch slower rate. Either 
introduce this product slowly or replace the bonnet and call your distribu­
tor for instructions on cylinder return procedures. 

LEAKING CYLINDERS 
leaking may occur if cylinders receive rough handling. Abrasion on the 
side of.the cylinder may pmduce pinholes in the (Tetal. 

Always identify faulty cylindl3rs, valves, and dip tubE! by painting Ihe cylin­
der shoulders red. Attach re·d tag describing the problem in detail. Return 
cylinders to your distributor 

CORROSION OF METALS 
This product is not known to cause any corrosion when it is in the vapor 
(gaseous) phase under normal temperatures. Ever)' batch of this product 
is tested for metal corrosion before being released for sale. 

Melal surfaces of copper, silver, steel, stainless steel, brass, aluminum, 
etc., may become corroded 'Jr rusted if this product IS released incorrectly. 
If this product is introduced '.00 rapidly, the tempera' ure of the air will drop 
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below the dew point resulting in the formation of condensation. 

Condensation generally occurs in Or near the area of introduction of this 
product. Minute quantities of acids (by-products of the manufacturing pro­
cess) are soluble In water condensation and can etch metal surfaces The 
fumigant introduction rate should not exceed the fan capaclly (1 kg of this 
product per 60 cubiC meters per minute of fan capacity) to thoroughly miX 
the colder au when this product Is introduced into the warmer air in the 
structure. 

Metal tarnishingfcorrosion can also occur if heat sources are left on dur­
ing fumigation. This product is decomposed by heat from flames such as 
pilot lights in furnaces, stoves, dryers, or refrigerators and such glowing 
heat sources as electric heaters. Heat sources above 400'C (752"F) de· 
compose this product to corrosive materials (mainly HF) Therefore, it is 
imperative that pilot lights and other heat sources which pose thiS risk be 
eliminated or turned off during fumigations 

Damage to metals can also occur from the inclusion In the fumigated space 
of chlorine generators. These pieces of equipment should either be turned 
off or excluded from the fumigation. 
Damage to metals can usually be corrected by cleaning the metal items 
with a good metal cleanser or polish. The corrosion or rust is usually only 
on the surface. 

GLASS ETCHING 
This product In the gaseous phase is not known to cause etching of glass. 
HF, the decomposition product of thiS product, may react with ceramic mate­
rial such as window glass. china, glazed tile, etc., creating e condition 
referred to as "etching' or "frosting." Therefore, it is imperative that all heat 
sources which produce temperatures at or near 752°F and pilot lights be 
turned off during fumigation. Fog-outs can also cause etching of gless and 
ceramic tile Each batch of this prod..Jct is also tested for glass etching 
before It leaves the production plant 

RUN STAINS 
This product in the gaseous phase is not known to cause staining of fabrics. 
walls, paintings. etc_ Staining, however, can be caused by the presence of 
liquid water (dew or fog) caused by exceeding the capacity of the fan to mix 
cold air when thIS prod..Jct is Introduced with the air in the structure_ A condi­
tion can occur when condensation forms on the mtenor andlor exterior 
surfaces of Ihe structures and a "sticky" light to dark brown liquid (from grease, 
dirt. and smoke) runs down wall surfaces. ThiS may have the appearance in 
color and consistency of cola. Spots also may form on the bottom Side of 
horizontal surfaces. Most stains can be removed by washing, 

Condensation forming and running down vertical surfaces can occur even 
without the Introducllon of this product. A structure that is air conditioned to 
a much lower temperature than the air temperature and then opened to in­
troduce hot humid outside air will form condensation on cold surfaces such 
as heavy brass_ This condition can be avoided by either warming the struc· 
ture slowly prior to sealing or waiting until all seals are in place before opening 
windows end doors to avoid introducing outside air 

STAINING 
This product In the vapor phase does not cause staining or discoloration of 
fabric or other materials normally found in a structure under fumigation. Fab­
rn; stalnmg or color changes can occur when a high heat source (I.e .. pilot 
light) converts this product to SO, and other corrosive materials Many fabriC 
dyes Bre aCid or base indicators and will change color in the presence of ac· 
Ids or base':> 

For stainmg caused by frostmg of the fumigant introductIOn hose. see Fu· 
mlganl Introduction Hose Freezing, below 

FUMIGANT INTRODUCTION HOSE FREEZING 
When this product IS Introduced according to label directions the Introduction 
hose Will no! freeze and the liquid will Change to a gas al the end of the hose. 
The use of the proper size fumigant introduction hose is important. Initially. 
slowly open the valve e quarter to one-half tum 10 begm the liquid flow of 
thiS product Then. open valve to one full tum or full flow through the hose 
If the liquid changes to a gas within the hose, frost will collect along the length 
of the hose and water damage can occur to floors, fumiture, etc .. where the 
hose rests. Also, this product may change from a liquid to e gas in a hos8 
with kinks. This can cause freeze damage from either frost accumulating on 
the outside of the hose, or the hose becoming brittle, breaking and splashing the 
liquid form of thiS product on surfaces. Replace kinked or damaged hoses 
Use mesh-reinforced, flexible hosing of proper specifications to avoid this 
problem 

During release of this product from the cylinder, some chilling of the valves, 
cylinder. and fumigant introduction hoses can occur under normal 
circumstances. Valves can freeze if this product is allowed to change from a 
liquid to a gas within thl' valve area Valve freezing is usually caused by using 
an improper fumigant introduction hose connector 

Carpetmg and floors can be damaged jf cylinders. fans end hoses are a'­
lowed to re!;! upon them. When this could pose a problem. plastic or other 
protective INltcrial ShOIJld be placed under the fumigant introduction hose:> 
and fans 

PLANT AND TURF DAMAGE 
This product is quite toxic toJ most piants and they should be protected from 
the fumigant: however, plants should not be used as an indicator of the suc­
cess or faIlure of a fumigation Plants should be r>lmoved from InSide the 
fumlgat'on site Structural fO'Jndatlon plantings of orn~ menta! shr.Jbs and tree5 
can be protected to a certain degree from the gas b) wetting the SOil, thereby 
sealll1g off the gas from the plant root system Water I~ an excellent barrier and 
thiS product Will not readily move through mOist SOli 

Certain plants have been fOJr"ld to be more sensiuve to thiS product than olh· 
ers_ These include Junipers some dwarf palms, spr ngeri lern, orchids. and 
Lily grasses (liriope spp. and Ophiopogon spp.), wtich are commonly used 
as border plantings. Special attention should be given to Ihese plants dunng 
fumigation and the initiation of aeration to reduce the exposure to thiS product 
Plants that have been moved should be placed in a Slmiiar environment to that where 
they were being grown - same temperature, light. h~midlty, etc 

ODOR PROBLEMS 
Odors can also be caused b'{ the decomposition of deed animals Occasionally 
animals such es rats or mice are trapped inside the fJmigation site and killed 
during the fumigation. Many times they die in inacc,~sslble areas Within the 
structure and cannot be ee sily removed. 

POOR CONTROL OF PESTS 
Poor control of the target pes! is caused by not guneraUng the target CT 
(Concentration x Time) for the temperature to kill th~ pest Accumulation of 
larget CT does not begin until the fumigant has reI: ched equilibrium in the 
site. Many factors may contribute to Insufficient Cl accumulation. 
1. Confinement of fumigant primarily ground seal or tarps is worse than eslJmated. 
2. Inaccurate monitoring device. 
3 Too short an exposure period (insuffiCient CT) 
4 Using the wrong dosag'3 (Insufficient ounces pl'r hour). 
5 Not using adequate fan" 10 distribute the gas p"operly within the site. 
6. Not accurately determining the temperature of the pest site 
7 Error In calculating volume to be fumigated 
a High Winds which can cause excessive loss of gas 
9 Targe! pest excluded from exposure to fumigant by scme gas inhibiting barner 

Latent Mortality 
Sometimes lIVe insects ma:1 be found immediately after fumlgation_ Under 
optimum or favorable condillOns, the target pest wi I be dead or obviously 
dying by the end of the fumigation period. Researche "S have evaluated even­
tual mortality of several stCKjeS of key postharvest P'!sts following exposure 
to this product. latent mor1ality in insects occurs f'lt exposures very near 
mor1ality threshold levels_ Within a species, the laten' mortality period for the 
egg stage Is generally longer and more variable th ~n other life stages. 

Non-Target Organisms 
Signs of activity of live non-!arget organisms (organisms which are not spe­
cific targets of the fumigation) found within Ihe fUfT igated space does not 
mean the fumigation failed to control the target pe~,ts 

Consider the follOWing' 

Lethal dosage requirements vary for different "rganisms and may be 
higher for non-target oqjantsms than for the tar~et pest 
The organism may have received a tOXIC dosagE; and will eventua:ly die 
(latent mortality) 
The non-Iarget organiST, may have entered tt-e structure during the 
aeration period 

Therefore, judgment of the success or fatlure of the I Jmigation should not be 
made on the presence of live orgamsms immediately 'ollowing the fumigation 

PLASTICS 
LiqUId Master Fume can be a solvent of some plast'c materials. nus prod­
uct should not be mtroduced directly onto piastic surf Ices such as Windows, 
as liqUid droplets may discolor or etch the material 

MISCELLANEOUS 
White Powder Left as Residue: A while powder sl.bstance found on win­
dows. tile, glass, lamps et,;_. indicates Ihat a sour;e of heat (pilot lights. 
etc) was left on during the fumigation. 
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STORAGE AND DISPOSAL 
Do not contaminate walttf, food or feed by storage and dlsposa! 
PESTICIDE STORAGE AND HANDLING: Store in dry, cool, well ventilated 
area under lock and key. Post as a pesticide storage BreB If Ihe storage 
area Is in an occupied building. the storage area must have either 1) 
a forced air ventilation system that meets required local ordinances 
for the storage of hazardous materials and operates continuously: or 
2) be equipped with a permanently mounted and properly maintained 
and functioning sulfuryl fluoride monitoring device designed to alert 
occupants of the building if sulfuryl flUOride in the air of the storage 
area is greater than 1 ppm. Store cylinders upright; secured to a rack 
or wall to prevent tipping Cylinders should not be subjected to rough 
handling or mechanical shock such as dropping, bumping. dragging, 
or sliding. Do nol use rope slings, hooks, longs, or similar devices to 
unload cylinders Transport 
cylinders using hand truck or fork truck to which the cylinder can be 
firmly secured. Do not transport any cylinders in closed vehicles where 
they occupy the same common airspace as personnel Transport se­
curely only in an upright position 
Do not remove valve protection bonnet and safety cap until Immediately 
before use. Replace safety cap and valve protection bonnet when cyllnder 
is not in use. 
When cylinder is empty, close valve, screw safety cap onto valve outlet. 
and replace protection bonnet before returning to supplier Only the 
registrant IS authorized to refill cylinders Do not use cylinder for any 
other purpose. Follow registrant's instructions for return of empty or 
partially empty cylinders 
leak Procedures: Evacuate Immedtate area of leak Use a NIOSH or 
MSHA approved positive pressure self~contained breathing apparatus 
(SCBA. not SCUBA) or combmation air-supplled/SCBA respirator, such 
as manufactured by Ranger, Survivalr, Scott, or MSA, for entry Inlo 
affected areas to correct problem. Move leaking or damaged cylinder 
detailed information on the source and use of air monitoring devices 
or respirators, consult the Structural Fumigation Manual of Ihis product. 
CYLINDER AND PRODUCT DISPOSAL: Promplly return all empty 
cylinders to your distributor of this product. Follow proper cylinder 
handling directions above 
outdoors or to an tsolated location. observing strict safety precautions 
Work upWind if possible. 00 not permit entry into leakage area by 
unprotected persons until concentration of fumigant lS determined to be 
1 ppm or less, as determined by a detection deVice with sufficient 
sensitivity such as an INTERSCAN or MIRAN gas analyzer. For more 
Pesticide wastes are tOXIC. Improper disposal of excess pesticide is a 
violation of Federal law. If these wastes cannot be disposed of by use 
according to label instructions, consult your State Pesticide or Environ­
mental Control Agency, or the Hazardous Waste Representative at the 
nearest EPA Regional Office for guidance 

WARRANTY DISCLAIMER 
Drexel Chemical Company warrants that this product conforms to the chemi­
cal description on the labe: and based upon tests IS believed 
reasonably fit for Ihe purposes stated on the label when used In sIne! ac­
cordance with the directions. subject to the inherent risks sel forth below 
To the extent consistent with applicable laws, DREXEL CHEMICAL 
COMPANY MAKES NO OTHER EXPRESS OR IMPLIED WARRANTY OF 
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OR 
ANY OTHER EXPRESS OR IMPLIED WARRANTY. 

USE RISK 
It is impossible to eliminate all risks associated with use of this product. 
Plant inJUry. lack of performance, or other unintended consequences may 
result because of such factors as use of the product contrary to label 
instructio'1s (including conditions noted on the label, such as unfavorable 
weather. SOil conditions. etc ). abnormal conditions (such as excessive rain­
fall. drought tomadoes. hurncanes), presence of other matens!s. the manner 
of application. or other faclor.;. all of which ate beyond the control of Drexe 
Chemical Company or the seiler AI: such risk.s shal: be assumed by buyer 

LIMITATION OF REMEDY 
The exclusive remedy for losses or damages resulting from thiS product 
(including claims based on contract, negligence, strict liability, or other le­
gal theories), shall be limited to. at Drexel Chemical Company's discretion, 
one of the following' 

1. Refund of purchase price paid by buyer or use for product bought. 
0< 

2. Replacement of amount of product used 

To the extent consistent with applicable law. in no case shall Drexel Chemica 
Company or the sener be liable for consequential. Special or Indlred damages 
or losses from the use, handlmg, or storage of this product 

The tenns of the "VVarranty DlSdalme( above and this WUmitabon of Remedies" 
cannot be varied by any wfltten or verbai statements or agreements. No 
employee or sales agent of Drexel Chemical Company or the seller is 
authorized to vary or exceed the terms of the "Warranty Disclaimer" or this 
"limitation of Remedy" in any manner. 
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APPENDIX A 
ENGLISH-METRIC CONVERSION TABLES 

Temperature Volume Wind Speed 
(OC x 1.8) + 32 = of 1 ftl " 0.0283 m3 1.609 kph " 1 mph 
("F-32)+1.8="C 1 m' " 35.31 fl 3 0.621 1 kph 

"F "C M' FT' KMPH MPH 

104 40 
353 50 31 

39 
10 353 30 102 48 

38 25 706 

" 100 
50 1.765 45 

98 
37 " 
3. 75 2.647 44 

96 
27 

35 100 3530 
42 26 

94 

" 200 7.060 

92 40 25 

33 300 10.590 
24 

gO 32 400 14,120 38 
23 

" 31 500 17.650 36 
22 

" 30 600 21.180 
34 21 

84 " 700 24.710 

28 32 20 
B2 '00 28.240 

27 19 
'0 '00 31.770 30 

2. 1,000 35.300 " 78 " 25 1,500 52.950 
17 

76 
24 26 16 2.000 70.60G 

74 
23 

3.000 105,900 24 15 

72 22 14 4.000 141.200 22 
70 21 

5.000 176.500 13 ., 20 20 
6.000 211.800 12 

•• 19 
" 7.000 247.100 11 

.4 
1 , 

8.000 282.400 16 10 
17 

62 9,000 317.700 I. 14 
60 10.000 353.000 

15 12 
58 20.000 706.000 

14 

56 30.000 
13 

'.057.000 10 6 

54 12 
40.000 1.412.000 , 

52 11 
SO.OOO 1.765.000 

6 

50 10 100.000 3.530.000 

4B 9 

" 
44 a a 

6 
42 

40 

38 
3 

38 2 

" 
32 a 

DOSAGE: oz.hr/1000 ft3 :::" gm-hr/m.l 
PRESSURE: 1 PSI", 6.9Kpa '" 0.689 bar 

1 bar '" 100Kpa::;. 14.50 PSI 

APPENDIX B 
GLOSSARY TERMS 

ACTIVE AERATION. Aera:ion that is not passive Any increased aeration 
as a result of human intelvention or process. 

ACTIVE INGREDIENT. CCJmponents of a pesbcidn that control the target 
pest and Is responsib'c for the pesticidal effect. 

ACUTE INHALATION TDX·CITY: Immediate POis)ning from a single el· 
evated inhalatIon expo!'.Urfl to a substance. cause 1 injury or death from a 
single exposure 

ACUTE ORAL TOXICITY. mmediate poisoning fro!n a single oral elevated 
Ingestion exposure to a substance; causes Injury or death from a single 
exposure. 

ACUTE TOXICITY A rapId response, often within minutes or hours. to a 
smg:e expos..Jre or dose of a chemical 

ADSORBTIONIABSORBT10N '" SORPTiON' The action of a matenal in 
holding a gas or substanC3. The opposite 01 des( rptlon. 

AERATE: Exchange fumigant-laden air with fresh air until the concentra­
tion of fumigant haS reached the permitted entry level. 

AERATION: The final slep of a fumigahon thai inv,)lves proper ventilation 
and clearance of thiS product from the structure 

AMERICAN CONFERENCE FOR GOVERNMENTAL INDUSTRIAL HYGIEN­
ISTS 
(ACGIH): The professional organization of governmental industrial hygien­
ists which establishes annual recommended guideline threshold limit 
values (TLVs) for IifeUme noise, radiation and chfmical occupational ex· 
posures for eight hours per day, 40 hours per we·~k 

ANTIDOTE: A remedy thaI counteracts the effect~ of a poison 

ARTHROPOD. Any segmer·led invertebrate of the ~hyjum Arthropoda, hav­
ing jointed legs 

ATMOSPHERE: A mass or t.ody of gases that are pre ,ent in a region or place 

AXIAL FLOW FAN: A fan In which the air flows through the impeller and 
casing is primarily aXial. The impeller is contained within a cylinder hous­
ing (AMCA Publication 211) 

BOILING POINT (BP): The temperature at Which a liqUId converts from liqUid 
phase into a gas (the temperature al which the vaj)or pressure in a liquid 
equals the external pressure) 

BONNET: The cap thai co·,ers the valve and safe y cap on the fumigant 
cylinder to protect the ',alvlng system from jamage and prevent 
accidental release of the fumigant 

CARCINOGENICITY PossHssing the powel. ability or tendency to produce 
or Incite cancer in a lIVing tissue 

CENTRAL NERVOUS SYSTEM (CNS) DEPRES~iiON: An alteration of 
level of consciousness that proceeds other chan~ es in vital and neuro­
logic signs 

CERTIFIED APPLlCATDF:: Member of a fumi~lation crew who has 
successfully completed the proper training and is approved by the State 
and the manufacturer to release the fumigant. 

CIRCULATION: Mechanically stir or circulate the f Jmigation atmosphere. 

CLAMPS: Devices used to attach tarps together end hold them In place 
during a fumigation. 

CLEARING: The procedure following the aeration p.~riod when the fumiga­
tor tests the breathing space in the structure with ;;ensitive equipment to 
make certain the concentration of this product is 1 ppm or less before al­
lowing fe-occupancy. 

CONCENTRATION: Amount of fumigant per unit aroa within the fumIgated 
space during exposure peri()d. Usually measured in ounces per 1000 cubic 
feet or grams per cubic mEter. 

CONDENSATION: The change of a vapor or gas Hlto a liquid 

CUBIC FEET PER MINUTE (CFM): Often used as ~ rating system for the 
amount of air a fan can m(.ve. 

CYLINDER SLING: A type )f holster or suspensior ring used to suspend 
a fumiganl cylinder 

DESORPTION: The liberal on or removal of a fur1igant substance from 
other substances 

DEW POINT: The temperature at 'which water Will ,;ondense from air (the 
temperature at which dew lorms). 

DEW POINT DEPRESSION: The number of degree[: the temperature must 
be lowered for dew (water ::ondensation form air) :0 form 

DIP TUBE: A PVC tube that extends from the bottom of the cy'mder to 
the valve on the top thai re,eases liquid Masler Fl..me 

DISPERSE' Distribute the f..Jmigant throughout the fumigation site. 
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DIFFUSION: The spontaneous process whereby a fumigant moves from 
an area of high concentration toward an area of lower concentration. 

DOSAGE: The number of ounce-hours (gram-hours) accumulated during 
the exposure period Target dosage is the ounce-hours targeted during 
the planning phase. 

DOSE: The amount of fumigant introduced Into the fumigation space - ozJ 
1000 cubic feet (gm/cublc meter). Often confused with. dosage. 

DRIERITE: The hygroscopic material used in the Fumiscope unllto remove 
moisture from the air. Drierite in good condition is normally blue in color. 

EQUILIBRIUM: The state when all the sulfuryl fluoride molecules are at 
equal concentrations from each other in a confined area. 

EXPOSURE TIME: The amount of lime a fumigant is confined in a struc­
ture to kill the target pest. 

·F/~C: Working temperature. Usually the temperature of the closest spots 
insect pests are located. Usually expressed in degrees Fahrenheit or Cel­
sius. In the case of chamber fumigations, the internal temperature of the 
commodities to be fumigated (i.e., site of pest). 

FACE SHIELD: One of two pieces of safety equipment permitted to pro­
tect the eyes required when releasing the fumigant (see goggles). 

FLASH POINT: The temperature at which vapor explodes. 

FLUOROSIS: A mottling or blackening of Ihe leeth caused by an overexpo­
sure to fluorine 

FOG: Very fine droplets of liquid moisture in air. 

FOG-OUT: The condensation of moisture inside a fumigated structure 
which is caused by a large drop in air temperature. Methods to prevent a 
fog-out include: (1) using the proper inside diameter and length of the 
Introduction hose, and (2) using appropriate fans with sufficient velocity 
to effectively mix the warmer air inside the structure with the colder Mas­
ter Fume gas. 

FUMIGANT INTRODUCTION: Release of the fumIgant from Its contain­
ers into the fumigation space. 

FUMISCOPE: A thermal conductivity analyzer used to monitor the 
concentration of this product du'ring a fumigation. Measures In ounces per 
1000 cubic feet or gm per cubic meter. The Fumiscope is not for monitor­
ing for human exposure. 

GAS: Matter in vapor state. That fluid form of matter which is compress­
ible with limits and. which owing to the relatively free movement of Its 
molecules, diffuses readily in other like forms of matter and is capable of 
indefinite expansion in all directions. 

GOGGLES: One of two pieces of approved safety equipment to protect 
the eyes required when releasing the fumigant (see face shield). 

GROUND SEAL: The sealing of tarps to the ground to prevent fumigant 
loss during a fumigation 

HALF-LOSS TIME (HL T): The relative measure of how well a structure 
holds fumigant. Actua! time required to lose one-half of the fumigant 
concentration, measured in hours. The fumigant loss rate depends on the 
building construction, sealing practices, wind, and fumigant distribution influ­
ences. The actuefHL T can be established only by measuring the fumigant 
concentration during the e)(posure period with a gas measuring instrument 
and using Drexel Chemical's MasteRate program. 

HANGING BONNET: A type of cap or ring used to suspend the fumigant 
cylinder. 

HEAT OF VAPORIZATION: The amount of heat necessary to change a 
liquid state to a gaseous state. This is usually measured in British Thermal 
Units (BTUs). 

HEPATIC: Pertaining to the liver. 

HOURS EXPOSURE (HE): The number of hours the site is exposed to 
the fumigant. 

HYDROFLUORIC ACtO: A highly reactive chemical which can corrode or 
damage many household effects. This product can decompose into hy­
drofluoric acid and sulfur dioxide if exposed to high heat conditions present 
in gas, flames or glowing electric elements. 

HYDROGEN FLUORIDE: A colorless liquid made by the action of sulfuric acid 
on calcium fluoride. The compound is an extremely strong fluorinat.ing agent, 
which attacks glass. 

HYDROLYSIS: A chemical reaction that causes chemical breakdown in the 
presence of water. 

INSIDE DIAMETER (10): The measurement of the interior width of the fumi­
gant introduction and monitoring hoses. 

INERT iNGREDIENT: Other non-pesticidal or formulating ingredients in a 
pesticide formulation. 
INTERSCAN GAS ANALYZER: A portable analyzer designed to measure 
low concentrations of this product for worker and bystander exposure and 

~~\3~ 
final claaring. The Interscan provides immediate ;:md continuous readings 
of gas concentrations from 1 to 50 ppm 

LATENT HEAT OF VAPORIZATION: The number of calories per mole of 
substance needed to change a liquid at its boilin£ point to a gas. For this 
product, this is 4600 cal/mole. When liquid fumigants under pressure are 
relaased, available heat Is "pulled" from the imnledlate surroundings as 
the liquid changes to a gas 

LATENT MORTALITY: The delayed kill of an or£anism receiving a toxic 
dose. 

LEAK DETECTOR: Device used to detect leaks in 'he structure or seal dur­
Ing a fumigation. An a)(ampie would be a T1F 5750 or XP-1 detector 
models. 

LOAD FACTOR: The amount of material within the fumigated space. Some­
times fumigant is sorbed by materials and madE, unavailable for insect 
control. 

MAXIMUM CONCENTRATION: The greatest concentration of chemical that 
can or Is permitted to exist as a gas in a given spa :8. The higher the maxi­
mum concentration of the fumigant, the more that can be applied in a given 
space. 

MIRAN SapphtRe (mobile infrared analyzer): A trpe of clearance device 
used to clear a structure for re-occupancy after a fumigation. Uses infra­
red technology to measure down to ppm. 

MOLECULAR WEIGHT: The sum of the weights (.f the constituent atoms 
of a molecule. For this product it is 102.07. 

MONITORED FUMIGATION: Repeated observations of a fumigation dur­
Ing the exposure period to determine the concentrs tlon of gas at a specific 
location, detect gas loss over time, ensure the appropriate amount of fu­
migant and the exposure time, and/or to redUCE potential problems or 
expenses. 

MINE SAFETY AND HEA_ TH ADMINISTRATION (MSHA): This govern­
ment agency is responsible for approving respiratory protection devices 
usad in the workplace. 

MUTAGENiCITY: Possessing the power, ability or tendency to produce 
ganetic changes or mutations. 

NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETy' AND HEALTH (NIOSH): 
The U.S. government agency responsible for research regarding occupa­
tional safety and health Issues in the workplace. They also approve 
appropriate safety eqUipment, such as hard hats, respirators, eye protec­
tion, etc. 

NON-FLAMMABLE: Not flammable or readily ignilable. 

OCCUPATIONAL SAFETY J..ND HEALTH ADMINISTHATION (OSHA): Federal 
agency that regulates worker health and safety procedures and practices. 

ODOR POTENTIAL: The possibility of malodor being generated dua to the 
fumigant having been in contact with certain mat~'rlals 

OUNCE-HOURS (OH) OR GRAM-HOURS: Dosage;:: concentration X 
hours exposure. 

OVICIDAL: Possessing thE! ability to kill the egg stage of an insect. 

PARTIAL PRESSURE (DALTON'S LAW): In any mixture of gases the to­
tal pressure is equal 10 thE! sum of the partial pre~sures each gas would 
exert were it present alone in Ihe volume occupied by the mixture. The total 
pressure P is equal to the sum of the partial pre~ sures of the individual 
gases. 

PARTS PER MILLION (PPM): A measure of tile concentration of a 
substance, e.g., 10 ppm::: 10 drops of water in a million drops. 

PERMISSIBLE EXPOSURE LIMIT (PEL): The ei~lht-hour time weighted 
average acceptable inhalation exposure limit for ally regulated substance 
in the workplace. This e)(pcfsure limit is enforced b'l OSHA and is the law. 

PENETRATION: The passuge of fumigant into or through an object. such 
as flour, commodities, woe·d, tarps, soil, etc. 

POSTEMBRYONIC: The larval, pupal and adult stages of Insects. 

POUNDS PER SQUARE INCH ABSOLUTE (PSIA): A measure of atmospheriC 
pressure. PSIG is pounds per square inch as measured by gauge. 

PULMONARY: Pertaining to, or affecting, the lungs. 

PULMONARY EDEMA: ThE! presence of abnormany large amounts of flu­
ids in the intercellular spaces of the lungs 

REACTIVITY: The ability of the fumigant to reacl with (combine with or 
change) other compounds in which it comes into r;ontact. 

RELATIVE HUMIDITY: The ratio of the amount of ''Valer present in the air 
relative to the amount I could hold at 100% saturation; usually 
expressad in percent. 

RELEASE OF FUMIGANT The aclual introductlcn of fumigant into the 
fumigation space or site. 

MASTE ~ FUME Page 34 of 35 



RENAL: Relating to the kidneys. 

REVOLUTIONS PER MINUTE (RPM)· A measure of fan speed 
ROOEN1S; Any ammal from the order Rodentia, such as mice and rats 

SAFETY CAP. A covering that protects the cylinder valve Irom damage 
Of aCCidents! release of the fumigant. 

SAND SNAKES; Sand- or water-filled tubes made of material used to seal 
tarps to the ground to minimize release of the fumigant 

SCBA - POSITIVE PRESSURE: Self-contained breathing apparatus thaI 
maintains a slightly positive pressure of air inside the face piece at ali 
limes. 

SECONDARY LOCKS: Securing mechanisms used dunng fumigation to 
prevent inadvertent or illegal entry to a structure under fumigation. 

SHORT-TERM EXPOSURE LIMIT (STEL): The time-weighted average 
exposure Um;t for a particular compound. which should not be exceeded 
at any time during a work day, even if the eight hour time-weighted aver­
age Is within the threshold limit value (TlV). Exposures to this ievel of a 
compound should not be longer than 15 minutes and should not occur more 
than four times per day. There should be 60 minutes between exposures in this 
range. 

SOLUBILITY: The capability of being dissolved ill a solvent such as·water. 

SORPTION· The uptake of gaseous fumigant resulting from the attraction 
and retentlOn by liquid and solid materials present. 11 greal enough, there 
is a gradual reduction of fumigant available to kill the target pest. Sorption 
may also negatively affect the penetrability of the gas. 

SPECIFIC GRAVITY; The ratio of the weight of a body to that of an equal 
volume of some standard substance - water in the case 01 solids and liq­
uids. alf in the case of gases The ratio of the mass of a liquid \0 the mass 
of an equa, volume of water at 4"C, water" 1. 

SUBCHRONIC ORAL TOXICITY: The oral toxicity of a matenal determined 
tor an exposure penod between an acute (24 hours) and chroniC (weeks 
to months) in length 

SULFURYL FLUORIDE· The active ingredient of this product. which is non· 
flammable, non-corrosive and does not cause undesirable odors. is a g8!l 
at temperatures above - 55'C t-erF) 

TARPAULIN: Seml-pernleable membranes used during fumigation to 
confine the fumigant in a specific area during the exposure period. 

~~\Y1 
TEMPERATURE (OC OR 'F)· The pesticidal activit> of a fumigant varies wIth 
temperature. The dosage requirements for thiS product are based on the 
mean temperature of the coldest potential pest hfested site in the struc­
ture. This temperature is nearly always represen\l'd by that of the subarea 
soil or slab A probe or sur9ce thermometer can be used to measure tem­
perature II IS very important 10 accum..rlate the pr }per ounce-hours for the 
temperat..rre that eXists 
TERATOGENIC· The potential for an effect to caUS<J congenital abnormality 

TERATOLOGY: The diviSion of embryology and ~athology that deals with 
abnormal development and congenital malformations 

THRESHOLD LIMIT VALUE (TLV). The tlme-v/eight~d average concentration 
fOf a normal eight-hour day anti 40-hour work v.eek to which nearly all 
workers may be repeatedly exposed day-to-day without adverse effects 

VACUUM CHAMBER: Sp'3cially buill steel chamber used for fumigation 
After the material to be fumigated Is placed in the c1amber, air is evacuated 
by pumps. The fumigant (~, then admitted and rapi 1ly fills all the air space 
previously occupied by al· 

VALVE STEM Opemng at :he top of the cylinder thlO..rgh which the fumigant 
is released 

VAPOR CORROSIVENESS: The tendency of the gas to corrode materials 
When properly introduced this product is no! cor·osive. 

VAPOR DENSITY: The WE!lght ratio of a gas to a,r. 

V.6.POR PRESSURE: The pressure exerted by a g;ls that is in equilibrium 
with its solid or liquid state. The higher the vapor ~,ressure, the more eas­
ily and rapidly a fumigant will diffuse and penet/ate to reach a gas-air 
equilibrium and the more rapidly it will aerate and desorb. 

WATER SOLUBILITY: The ability of the "fumigant \[l dissoi'16 in water The 
less soluble in water, the IE!SS that compound is attracted to and adsorbed 
on Ihe surface of matenals It is also Important whl·n considering penetra­
tion of the fumigant into SOii moisture 

W.6.TER VAPOR Water in the gaseous state. 

Manufactured By 

Drexel Chemical Company 
POBOX 13327. MEMPHIS. TN 38113-0327 

'''fl··CeEl 
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