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NOTICE T
OTICE OF PESTICIDE Term of [ssuance:
X_Registration N
___Reregistration Conditional
tunder FIFR A, as amended) .
Name of Pesticide Product;
Drexel Master Fume
Name and Address of Registrant include Z1P Code):
Drexel Chemical Company
P.O. Box 13327
Memphis, TN 38113-0327
Note: Changes ir labeling diffenng in substance from that accepted it connection with this registrarion 1must be submitted to and accepted by the
Registration Division prior to use of the label in commerce. In any correspendence on this product always refer to the above EPA registration number.
—

On the basis of infonmation furnished by the registrant, the above named pesticide is hereby registered/reregistered under the Federal Insecticide, Fungicide
and Rodeniicide Act
Registration is in no way to be construed as an endorsement or recommendation of this product by the Agency. In order to protect health and the

environment. the Administrator. on his motion. may at any time suspend or cancel the registration of a pesticiée in accordance with thz Act. The acceptance

of any name in connection with the registration of a product under this Act is not te be construed as giving the registran a right 10 exc.usive use of the name

or 10 115 use if 1t has been covered by others.

This product is conditionally registered in accordance with FIFRA section 3(c)(7XA) 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.
Please note that the container label and applicator’s manual constitute the entire master label for

A

thts product.
3. The Stewardship Plan has been determined to be acceptable, and must 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.

Sigaature of Approving Officinl: Date:

Ynud o Tuple uAY 4 207

Venus Eagle, Acting Product Manager (01)
Insecticide-Rodenticide Branch, Registration Division (7505P)
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RESTRICTED USE PESTICIDE

(Due To Inhalation Toxicity)

FOR SALE 70 AND USE ONLY BY CERTIFIED APPLICATORS OR PERSONS UNDER THEIR Dt
ONLY FOR THOSE USES COVERED BY THE CERTIFIED APPLICATOR'S CERTIFICATION.

MAY 4 2007

Under the Peceral rvmmileide,
8 amtndsd, for the pesticide

regirtered under
BPA Reg. No. PN\ D -SJ|0L

MASTER FUME

Specialty Gas Fumigant

For contro' of existing infestations of insects and retated pests such as (or
including) Bedbugs, the larvae and adults of Carpel baetlgs (axcept egy stage)
Clothes meths. Cockroaches (American, Brown-banded, Onental cockroaches).
Death watch beeties, Onywood termites, Formosan ternites, Old house bor-
ers. Puwdet post beetles, Rodents {rats, mice).

For use 1n dwellings {including mobiie homes), Buildings, Construction
Materaln, Furmishings (household effects). and Vehicles including automobiles,
buses i cars. recrealional vehicles [but not including airersft), and surface ships

ACTIVE INGREDIENT:

Sulfuryt fluoride . .. ... ... oL 99.8%
OTHER INGREDIENTS: ... .. ....... .. ..... 0.2%
TOTAL: . ... ... .. .. 100.0%

DANGER @, PELIGRO
POISON L&, VENENO

§ ustes’ no entenoe & ¢houetx cusGue 8 aiguien para gue 5@ la explque a usted
en detatle 1f you do not uvndersianc 1he labei find someone (o explain il Lo you in
netay

EPA Reg. No. 19713-596
EPA Est. No Net Cantents

FIRST AID

IF INHALED:

- Get exposed person o fresh air.

» Keep warm and at rest

+ Make siwe person can breathe freely.

« i breathing has stopped give artificial respiration,

+ Do not put anything in the mouth of an unconscious person.

= Call a poisan conirol center or doctor for further treatment advice.,

IF LIQUID IS ON SKIN OR CLOTHING:

« immediately apply waler to contaminaled area of clottung before removing

» Dnce area has thawed remave contaminaied clothing, shoes, and other
items covenng skin

« Wash contaminated skin area theroughly or shower

« Call & ponson conprol center or docter for furthar trealment advice

IF LIGUID IS IN EYES:!

« Huitl eye open and nnse siowly and gente with water lor 15 to 20 minues

» Remove contact lenees, Il presen’, aller the {irst 5 menutes, then continue
fINSing eye

= Cail » poyscn contral center or doctor for treatment advice

i all cases of nwerexposure, such as nausea, difficulty in breathing, abdominal
pam. slowing of movements and speech. numbness in extremilies, gel medical
altention unmedialely Take persan to a doclor o1 emnargecy treatment facility
Have Ihe product comtainer or fabel with you wnen caliing a poison cantrol center
or doctor, or going for lreatment, For infarmabion on this peslicide preduct
(including health concerns, medical emergencies or pesticide incidents). call
the National Peslicide information Genter at 1-800-858-7378

Mate ta Physician: This product is 2 gas which has no watning properies
suth @s odor ar eye iritation. (However, chioropicrinis used as a warning agent
ard 15 1 known lachrymatary Eary symiptoms of exposwre to this product are
respiratory irntation and ceniral nervous system depression. Excilation may
oliow Slowed movemen!. reduced awareness. and slow or garbled speech
may be noted Prolongsd exposure can produce ung irritabon, pulmonarsy
~dema, nausea, and abdominal pain. Repeated exposure to high
cancentratons of this proguct can resull in significant ung and kidney damage
'Singie erposares at hvgh concentrations have resulled i1 deaih. Treatl
Isymitunatsaly The hqud form of fnis proguct inlhe eye ma, cause damage
duts 1o otetr peralon or freezng

PRECAUTIONARY STATEMENTS

Hazards to Humans and Domestit Animals
DANGER: May be fata! if swallowed. Extremely hazardous liquid and
vapor under pressure. Inhalation of vapars may be fatal. Liquid may
cause freeze burns of exposed skin.
Do not gel i eyes. on skin. o on clothing, This oroduct is an odorless
gas fumigant. Exposure to toxic levels may occur without warning or
detection by the user.
PERSONAL PROTECTIVE EQUIPMENT (PPE)
Protective Clathing
Wear goggles of fuil face shield for eye protection during introduction
of the fumigant. Do not waar gloves or rubber boots. Do not reuse cloth-
ing of shoes that have betome contaminated with this product until
thoroughty serated and cleaned,
Raspiratory Protection
if the concentration of this product in the fumigated area (s measured
by a detector device with sufficient sansifivity such as an INTERSCAN
or MIRAN gas analyzer) does not exceed 1 ppm {4 mg/ocubic meter),
no respiratory protection 18 required. When this concentsalion is ex-
ceeded. all persons in the exposed area must wear a NIOSH or MSHA
approved positive pressure self-contained breathing apparatus (SCBA.
not SCUBA) or combinzgtion aif-suppiied’SCBA respirator such as
manulactured by Ranger Survivair, Scoll, or Mi3A, Before using any
make or brand of SCBA, learn how {o use it correctly. Determine that
il has an adequate an supply for the job at hanc. that it fils properly.
praviding an adequate sea! aroungd the face, and that it is in good
warking order., For mare detailed information ot the source and use
of air monitaring devices and respirators. consult the "Structural Fu-
migation Manual of this product,

Notice: Read the entire label. Use only according to iabel direclions.
Before buying or using this product, read “Warranty-Canditions of Salg”
In case of emergency endangering health or the environment snvolving this
product. call 1-800-CHEMTREC f you wish lo obain additional product
infermation cail Drexe! Chemical Comparny at (801) 774-4370. Agricullural
Chemicat: Do not ship or s'ore with food. feeds, d ugs or ciothing.

GENERAL INFORMATION

APPLICATION PERSONNEL MUST PARTICIPATL 1N DREXEL CHEM-
{CAL'S SULFURYL FLUQFRIDE TRAIMING AND STEWARDSHIP PRO-
GRAM, MASTER TRAIN

Read the iabei before using this preduct. Fodow alt iabel precaulions and
arechions Pror to the parbes entening into a fumination agreement. the
Fact Sheet for this product vest be provided 1o en adult ecccupant of the
structure 1o be fumigaled

This product 1s a highly hazardous matenal. Only mdividua's knowledge-
able of the hazards of this chemica! and trained in the use of required
respiratory equipment, deteclor devices, emergency procedures. and in the
proper use of this fumigant should use this product.

DIRECTIONS FOR USE

It is & violation of Federa' luw to use tlus product in a manner inconsistent

with its labehng.

When fumigating, observe Incal. state and federal rutes and regutations

including the use of the warming agent. chloropiciin, clearing devices,

positive-pressure self-containad breathing apparatus. security reguirements.

and piacement of warmng s gns.

USE PRECAUTIONS

When used for furmigation of an¢.osed spaces. such as boxcars. chambers.,

houses and other structures ships. and other transpori venicies, trucks.

warehpises, vans. vadlls twg persans trained in the use of this product
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Do not appy chen temperstore at s'te 0F post aciwty <5 me oy 40 F g
fam astay v mtended '2r cortra of nsga! pests Thy, !(" pecature ma.
be Meu.atea ot the = ab four valior s b-Toy 50" oor
part of tht wtructure may be. This restncuon coes
product v cued o 2 antror rodents

Wnern fumgatng @ sige unitrooun with'n or cors ncted o oa larger
structare uch ar tovn houses apartments condomiiums & units of the
eptite atractore murt be vacated during the Tumiaation Fad aeration
peLOUS

Remave ¢ dise temn from the structure befare furmigaton i they cannot
be scmed adequately 1o prevent exposure to the praduct Chioropienin
must be used as described on the label to wam of an ongoing fungation,

PREPARATION FOR FUMIGATION

Chamber Fumigation

Usa 2 gas-tigh' chamber with adequate circuiatior tor chamber tumigation.
Construclion Materials, Furnishings (Household effects), and Vebicles
Fumigation

Fu aw pr-natabiens as appropnate for chamber taped fumigation or
tarpae n tumigatior o assure good tontemant of the ¢ for the
rccarrmergoed penod of exposare

Structurat Fumigation

Remere from fr strotture to be "umizated 8 persons domicstic
pets roonrn dian and desirate growng P arts Hemove matiresses
fexeLpt vitorboon ard polows compEte y BN/G opz-d Twate rnad eocgne
0- fUmave Lovers Food feed drugs and meoicira s ( teudain 1nnse iteins
in refrgecators aLd freezers) can remean tn the stroe? e i ey are in
pastic Qass o MEG LoNes, cans of ars with the Origina manJlaclures s
eir-uert soaoantact Foed feed, drugs and medinais (inclacing those
tems i redigerators gnd freszers) pot in pastc glase or meta bottles,
cane, o 1Bre with the ongina manufacterer s aw-tight seal ntact. need to
be removed from the fumigation sde. or double bagged i Nywolume® bags,
whith sre dvaerate from distiibulors of this product

M ¢

Cpen opetable Internat doors. interna’ openings to athcs and sub areas,
storave chests, cabinets. drawers. ciosets and appuances (such as
washers dishaashers dryers, microwave or conventiona' ovens etc )
Using e v ore fanis; wil he ¢ provide for forced distrib.lion and aeration
of bosement, and other dead air spaces to facittate rapid dispersion of
nar Rofngoraior end freezer Joors may be ie® open ¥ the units are turned
ot pr gt oaneutad 3-d al fooo tems have been remaved I the apphcatos
4 2d "*o\. tems in c osed refagerators and treezers
mrE sholld Do opoed veanng tho
. . cfir s prodoar o ik DR OF 88
Use Precautions Extczasn a fames =7 odng ool sghts of water
hea'v s Leo fe'NLGEal0is rarges ovens, brocets ate Turn ol or unplug
ol e cttage Reeting eiements such as those -~ healors pianos organs,
etc Bnut o' aainmatc swnich contto's for appaanc P ighting systems
whe v b Lo e agsn i the space (o be fum gated

Surtace Ships in Port Fumigstion

Sartzer o He mosize up o and inc oding 1arge ocean-going ships may be
fuminatesr wth Mos produc! to contro! the various pests osted. The
profesaiera famigator and the ship's captain (or owner) sha!l follow ai
appicabic requlabons ncuding those Ysted 1in the Department of
Transpertahe~ Chaptar 1, Parts 147A 1-147A.43. No people, p ants, or
pets miay b on boand dunng tumigation except lor thoso persons involved
i lumigabicn

The pereon respoasie for the fumigation must notify the master of the
VESLEL O his representatne, of the requirements relating to persona;
proectun eoaipriest @nd deteclion equipment Emergancy procedures.
Large s ntitabeot penodic mondenna and insgectons, and lirsl awd
P e et B disnussed o aalle and understand by the master of the
L RS e ol

e

St Tragact s detected. the persor In charge o! the

. AL N S o conent the leakage oroshalonfarne the

swtierol o oo o0 e represectatiee oF the eakage s Ahnl coirsclive
T L L

Edite rem ot - st g ot he exposed to the cnemea N not removes
froe 1v_apooe ey shn be protecten sare The vesse: must
Asl b mowen dones the Lomagebior e aeration parods I reentry s
etnrs aceator o compelsn post e DIESSUTe e l-ncnlgined
A

[T A

ot

Tarpautin Fumigah‘on

Opencper, e o n s Whar tarpeen use
2ay Cosed v Shof e, ethy gnc shes .l.ng Al ot gl G the L\..( e

Bea . Peeeos Heoowl ow o cdoeh of the cunver nul b as with el cand

of wirghlty o sackes 3 Wet sol ealwerd from foundion b the Coves if

not cafcrrly maist to act 58 8 barmer for ine 980 1o iR Cacape of

gas through the s01 ang to avoud wmpury to neart y plants

B Fighy resetird metaria:

2|29

Lopast L pdpet O tape ses

Taped Fumigation
For fomicatar sies Pa' 00 be s

agen.aty y oA et s oadoe L vant ane ghor pear
WARNING AGENT

wher ¥ 2 t~¢ strulture darng
fopaho Tt Lhas A gistomfort and Fog

: rations Chioropenrn
Yen 'o ippaing !,r-mc.;r' or Jnder the

&Ner, oisagreeat
m.st be Jsea b,

BUPE AsIon
iroorger to avod duell exposars b the Tutngen! beng reeases.
chivromann must he released withi~ the structure 31 least 5 to 10 minutes
prior to introduction of the fumraor Place a hanotal of wicking agent.
(e g cottonyin a she! ow ~horeponn cyvoporahoy container Do not use
choropict.n evaporahor rontainers or appucato e equipment mede of
MEGNESISM, & JIMOUI, of e o' oys es Lhoorcpicnn may be Severely
corrosive to such meta s To enhance tie disinbution of chloropicrin
throughout the structure. place the sha'low chloropicrin evaporation
container in the air strear of a fan. Puur chiore picrin aver the wicking
agent When adding chiorepicrin lo evaporation rontainers, dispense no
more than 2 flmd ounces per container Use 1 fuid oz, per 10,600 to
15,00C cubic feet - 133 1 per 263 tu 425 cvubic meters) of space o be
turmgated Estab sh 21 cos! one chioropmonn in'roduchon site for each
45.00C cubic fee! of space to be fumigated Rerioval of all chicropicrin
cyaporatian containess fram the fumiaated &pace duning Ster 1 of the
Aerghon Proged. gt e ol the werning agent from
the stracture

Choropicr need na' be uszed whes fumigating rarcars, howeves. a
thorcaat: ve k-throwgh nspection mast te pe fornied of eacr raiicar with
deors be g immedale ; ocked apan leaw.ny eac! car, and 3 guar® must
©e posten derng fomga~ srbpdacthinn asphsare penod ana asrahor,
Fuamugalors nogs' obse e iy precayleran, clalements ard safet,
recommencations appean1; on tne o ko of the fomigant,

g 1w’ g the tiss

PREFUMIGATION CHECHK
Cheok for potentia ieaks,

SCCURING STRUCTURE ENTRANCES

Al exterior entrances to the fumigated strusture skab be iocked dunng the
fumigation exposure period and Stop 2 of the "Aer sion Procedure”, using
existinyg locking mechamsns, if present In addition, ali structures shall
have a secondary lock on all exterior deors duniny the fumigation pericd
anti Step 2 of the "Aeration Procedure”. A secend.ary lock sha!' consist of
a device or barncade tha! is demonstretiveily eflictive in preventing an
exterior door or entrance fium beng opened by ncrmal means by anyone
other than the state jlicensedicertified appicatar n charge of the fumigation
of peysons under lis’her ar -site direct supe vision Consu't state and woca
reg.lations for any suvoementary, esruclon And restrchions o1
secondary locks

BOSE AND TIME OF EXFOSURE

Ta cortrer drywpod termites. ans non-e gy sta. wmsect and e atad
strgctura and househod pests, Drexe Chernca 's [HasieRate cacu.elons
s 10 be used for the cocordmator of Lummgant  ates with sor or s ab
temperalure, exposdre penod and furigan! 288 ale measyied as haf-
-pgs-tme (HLTT When ool of the egg <5 gesred or when
funugating lor Formosat iermiles use the fo owirs mastipee lactor of the
arywaod termite dosage as determined by Drexei Chemica’™s MasieRate
caiculalors) for pesis listez in the foliowing tabie

athe

B Dosage Factor
(#5 & muttipe of drywood
Pest terrrite dosage )
Roderits 05X
Carpot Beetles “ and Cockreaches * 1%
Furnitues Catpet Beetins ~ and Bedbugs 3X
Cld House Borers and Fornmasan Termites 4x
Clothes Moths B
Powder Past Beetigs and Death Walch Beeties H P

e
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These dosages epply 'o dwelings. bu-ormgs, cnslruction matens s
Tmshings. and vehicies.

To controf rodents. sse sufficient gas 1o acturiuate 2t east 36 cunce-
hours foiowing equinbriam regardiess of ambignt ar temperatuic Reler
to the Stractara’ Fumigatio » Menua: of this srodart

Orexe Cherica s WesteR -'e Cacaales o hat i held mizroprocessor
slact, perforrrs the funeions o Lol Drexe Cheneza s MosteRate B and
Yore craters e oo inodes rralve furecie oL@ lEI-CL}'a[.I’"\Q facle-
Dreve: Cherice s MeseRele B Ca oo oles 2 00 b used Lor anmondergs
Arostres o cnordimate dunegent s st Wt e tures 8 20 o 24 how
exposyre penct, and an ot mated HLT

Drexel Chemica’s MasteRate ¥ Cociratrd 1o ased in conjuncton with
(rexe! Cremical’s MawteR de B when furinirt concentrations are
mor dered and.or there ar: measdred variotons 19 gxpoa.as bime
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RELEASING THE FUMIGANT

Reigass the fumigart from outside the structure. tenl. or vehicie. The
relensé pointis) shuu'd be inlo a farge open spacels) in the furmigation
site(s) Release the Lumigant through g suitable leak-proof tube with a
mintriam Hurst pressare of 500 psi Direct the famigant into the blast of
an from & Tan(s) having & capacity of at ieast 1000 cubic feet per minute
{ctm) for sach pound of this product released per minule, Damage o
househo'd materials can ocrur it nsufficient fan capacity is used for
relgasing the rate of this product 1t is recommerded that protective
sheeling such as poryethylene plastic under the shooting stand. shooting
haose and shooting fan can be used to further pictect fioors during
anppication

Use Precautions: Do rot app'y furigamt directly to any surface to prevent
damaye

POSTING OF FUMIGATED AREAS

The appicaler mMust pus! & | entrances Lo the fumigaied areas with signs
bearirg m Eng :xh and Spanish.

1 Tre signa word DANGER/PELIGRO and the SKULL and
CROUSSBONES symbo-

2  The statement “Ares under fumigation, DO NOT ENTER/NOC
ENTRE

2 The date of fumigation.

4. Name of lumigant used.

5. Name, address and telephone number of the appiicator.

Only a certified applicator may authorize removal of placards. and oniy
whan the congentraben of this prodact in e treated site 15 1 ppm or fess.

AERATION AND REENTRY

Mo one shoud be alowed in lreated areas if the levei of this product
exceeds 1 ppm unless provided with 2 NIOSH or MSHA approved positive
pressure self-container breathing apparatus (SCBA, nct SCUBA) or
combination air suppied/SCBA respirator, such as manutactured by
Ranger, Survivair. Scott, or MSA. Since the INTERSCAN and MiRAN gas
analyzers give immediale readings, respiratory protectien is not reguired
when cleanng wilth these instruments after having completed the initial 1
hour agration procadure M a reading indicates ievels above 1 ppm. leave
the aflected area immediately.

Only an approved detection device of suflicient sensitivity, such as the
INTERSCAN or MiRAN, can be used lo conlirm a concentration of of 1
ppm o less of this product. The concentration of this product must be
monitored in breath:ng zones. Structure must remain posted for fumigation
until cleared for reentry

Select the appropriate procedure based on the fumigation rate:

Al struzlures fumigaled at 16 0z/MCF or iess may be aerated using
Agralion Procedure 1 or 2

Al structores turmigated al congeniratons greater than 16 oz/MCF must
be ae-ated us'ny Aeration Procedure 2

Aeration Procedure 1

Step 1: Aerate slructure with a'l operable windows ang doors open, aided
by the use of 1 or more fans. for a mimimum of 1 hour. Each fan
sha be capabe of displacing a total of 5,000 cfm,

Step 2. Secure structure and do ot ancw reenlry for a mirimum of &

hours from the start of agration (first opening of the seat}. During
this time. structures must remain posied.

Step 3. After the minimum & hour wailing peripd. meas.re the
concentration of this producl in breathing zones. {f the congen-
tration of this product is above 1 ppm, ventilale structure with
cperable doors and windows open for at least 10 minutes.
Struciure may be reoccupied when concenlralion of this product
15 1 ppm o1 less

Aeration Procedure 2

Step 1: Aciate struclure with all oparable windows and doors open. aided

by the use ol 1 ot mare lans, {or a minimum of 1 hour. Each fan

sha!l be capab.e of displacing a 1otal ot 5,000 cfm.

Srcue the shucture and do not allow reentry for a minimum of

& houts from the start of agration (first opening of the seal).

During this umg, the struclure must remain posted.

Step 3: After the minmmum 8 hour walling period. measure the
concenbiations of this praoduct in hreathing zones. i the
concentration of this product is above 1 ppm. vantilate structure
wilh operable doors and windows open for at least 10 minutes.
Structure may be reoccupied when the concentration of this
prodact is 1 ppim or less.

For more detalled nformation on the source and gse of air menitering

devices or respiralors, consuilt the Structural Fumigation Manuai of this

product. Do nol reccecupy fumigation site, e, building. ship, vehucle or
chamber or move vehicle unlil aeration 1s complete. Warmng signs must
rematn pasted unt! aeraton s determinaed to Ye complete,

Step 2:

STORAGE AND DISPOSAL

Do not contaminate water, food or feed by slorage and disposal,
PESTICIDE STORAGE AND HANDLING: Store n dry, cool. well ventilated
area under jock and key. Post as @ pesticide slorgge area. If the storage
area is in an occupied building the storage area must have either 1)
a forced air ventiration system thal meels required {ocal ordinances
for the storage of hazardous materials and ope-ates continuously: or
2} be equipped with a permanentiy mounted an- properly mamtaned
and functioning suifuryi fivoride monitoring device designed lo alert
occupants of the buitding i swifuryl Nuoride in he air of the storage
area is greater than 1 prm. Store cylinders upriyht; secured to a rack
or wall to prevent tipping. Cylinders should not e subjected 10 rough
handling or mechanical shock such as droppinf, bumping, ¢ragaing,
or shding Do not use ro2e 5'ngs. hooks. tongs or simi'ar devices to
unicad cylinders. Transporl gyhinders gsing haad truck or fork fruck
lc which the cyiinder can be firmiy secured Do not transpor any cyinders
in ciosed vehicles where they occupy the same Commion airspace as
personne!. Transport securely only in an upright position

Do nol remove valve protaction bannet and safety cap unti- immediately
before use. Repiace sa'ety cap and valve pritection bonnet when
cylinder is not in use.

When cyiinder is emply, close valve. screw safely cap onlo valve outlet.
and replace protection bonnel before returning to supplier. Only the
registrant is authorized to refill cylinders. Do noi use cylinder for any
other purpose. Follow registrant’'s instructions far return of empty or
partially empty ¢ylinders.

Lezk Procedures: Evacuate immediate area of 'eak. Use a NIOSH or
MSHA approved posltive pressure self-contained breathing apparatus
{SCBA, not SCUBA) or combination air-supplied/3CBA respiralor, such
as manufaciured by Rarger, Survivair, Scoll, or MSA, for entry into
affected areas to correct problem. Move ieaking or damaged cylinder
outdoors or to an isolated location, abserving sinct safety precautions
Wark upwind if possible, Do not permit entry nto leakage area by
unprotected persons unlii concentration of fumigant is determined te be
1 ppm or less. as determined by a detection device with sufficient
sensitivity such as an INTERSCAN or MIRAN gas anatyzer. For more
detailed information on the source and use of air monitoring devices or
respirators, consult the Structural Fumigation Munual of this product,
CYLINDER AND PRODUCT DISPOSAL: Promplly return all empty
cylinders io your distributor of this product. Foliow proper cylinder
handling directions above.

Pesticide wasles are toxiz Improper disposal of excess peslicide is a
violation of Federzl law. If these wastes cannot he disposed of by use
according to lapel instructions. consuit your State Peslicide or Environ-
mental Control Agency, o the Hazardous Waste Representative at the
nearest EPA Regiona Office for guidance.

WARRANTY DISCLAIMER

Drexel Chemical Company warranis that this product conforms e the chemi-
cal description on the labe! and based upon tests is believed reasonabiy fit
for the purposes stated on the label when used n strict accordance with
the directions. subject to the inherent risks set forth beiow. To the extent
consistent with applicable 1aws, Drexel Chemicai Company MAKES NO
OTHER EXPRESS OR IMPLIED WARRANTY OF NERCHANTABILITY OR
FITNESS FOR A PARTICULAR PURPODSE OR ANY OTHER EXPRESS
OR IMPLIED WARRANTY

Use Risk

It is impossible lo eliminate ail risks associated wih use of this product.
Plant injury, lack of performance. or other unintent ed consequences may
result because of such factors as use of the product contrary to label in-
structions (including condtlions neled on the labe, such as unfavorable
weather spil conditions. ete.). abnormai conditions {such as excessive
rainfall, drought. tornadoes, hurricanes). presence of other matenials, the
manner of appiication, ot other factors. all of which a e beyond the cantrol of
Drexel Chemica! Company or the seller All such riss shall be assumed by
buyer.

Limitation of Remedy

The exclusive remedy for losses or damages res.lting from this product

{ingluding claums based on contract, negligence. slict liabitity. or other le-

gai theories), shati be hmited 1o, at Drexe Chemica® Company's discretion,

one of the following

1 Refund of purchase price paid by buyer or use for product bought,
or

2 Repiacement of ameount of product used,

Tao the extent allowed by law, in no case shall Dre el Chamicat Company

or the seller be hiabie for consequential. specia’ or indirect damages or

iosses from the use, handling, or storage cf this poduct.

The terms of the "Warranly Disclaimer® above and this "Limitation of

Remedies” cannol be vanea by any wntten or verbol statements or agree-

merts. No employee or sales agent ¢f Drexel Chemical Company or the

seller is authorized to vary or exceed lhe terms of th “Warranty Disclaimer”

or this "Limitation of Remedy” in any manner

Manufarivied B -

Drexel Chemical Company

PO BOX 13327, MEMPHIS "hi 32913.0327

[Sice 1a0h]
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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 CERTIFICATION. AN APPLICA "OR CERTIFIED
BY THE STATE MUST BE PRESENT ON SITE AT ALL TIMES DURING INTRODLCTION OF FUMIGANT, REENTRY
PRIOR TO AERATION, AND INITIATION OF THE AERATION PROCEDURE

MANUAL FOR STRUCTURAL FUMIGATION

MASTER FUME

Specialty Gas Fumigant

For contre! of existing infestations of insects and related pests such as (or

including) Bedbugs, the larvae and adults of Carpet beeties (except egg stage),
Clothes moths, Cockroaches (American, Brown-banded, Orlental cockroaches),

Death walch beetles, Drywood termites, Formosan termites, O'd house bor-

ers, Powder post beetles, Rodents (rats, mice).

#or use in dwellings (including mobile homes!, Bulldings, Construction Materials,
Furnighings (household effects). and Vehicies including automobiles, buses,
rall cars, recreational vehicles (but not including aircraft) and surface ships.

ACTIVE INGREDIENT:

Sulfuryl flwonde . ... 0 oL 99.8%
OTHER INGREDIENTS: ... .. ... ... . ... ... 0.2%
TOTAL: ............ P 100.0%

KEEP OUT OF REACH OF CHILDREN
DANGER .M, PELIGRO

POISON %, VENENO

Si usted no entiende la etiqueta, busque a alguien para que se ia explique
a usted en detatle. {If you do not understand the labe! or Applicator's
Manual, find someone to explain 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 arr

» Keep warm and at rest

- Make sure person can breathe Trecly.

+ ¥ person 15 nol breathing, calt 917 or an ambulance, begin arficial
respiration Immediatety, preferably by mouth-to mouth

+ Do not give anything by mouth to an unconscious person.

If LYQUID IS ON SKIN: .
« knrmedtately apply water to contaminated area of clothing before removing.

- Once area has thawed, remove contanunated clothing, shoes and other
items covering skin.

+ Wash contaminated skin area thoroughly or shower.

IF LIQUD IS 1IN EYES:
= Fiush with plenty of water for at least 5 minutes.
= Get medical attenticn.

In alt cases of ovelexposure, SUCh a5 nausea. difficulty in breathing, abdominal
pain, sloweng of movemnents and spaech, numbness in extremibes, get medical
attertton immediately. Take person to e doctor or emergency lreatment faciiity.
Have the product contamer or label with yau when calling a poison control
center or doclor. or going for treatment. For information on this pesticide
product (including health conces. medical emergencies or pesticide
incidents ), call the Nationa' Pesticide Information Center at 1-800-858-7378.

Note to Physician: This product is a gas which has no waming properties
such as pdor or eye emtation. (Howewver, chioropicnn :s used as a warming
agert and is a known lachrymaior). Early symptoms of exposure to this product
are respicatory irmitabon and central nervous systemn depression. Excitation
may follow. Slowed movement, reduced awareness and slow or garbled
speech may be noted. Prolonged exposure can produce lung imtation,
pulmonary edema, nausea and abdominal pain. Repeated exposure to high
concentrations of this product can sesult in significant lung and kidney
cdamege. Single exposures at high concentrations have resulted in death.
Treat symptomatically. The liguid form of this product :n the eye may cause
damage due o refrigeration or freezing

PRECAUTIONARY STATEMENTS

Hazards to Humans and Domestic Animals
DANGER: Extremely hazardous liquid and vapor under pressure. Inhala-
tion of vapors may be fatal. Liquid may cause freeze burns of expeosed
sKin.
Do nat get in eyes, on skin, or on clothing. This product is an odorless
gas fumiganmt Exposure to toxic levels may occur without warning or
detection by the user
PERSONAL PROTECTIVE EQUIPMENT (PPE)
Protective Clothing
Wear goggies or full face shield for eye protectisn during introduction
of the fumigant Do not wear gloves of rubber boots Do not reuse
ciothing or shoes that have become cortaminatec with this product until
thoroughly aerated and cleaned.
Respiratory Protection
if the concentration of this product in the furnigat :d area (8s measured
by a detector device with sufficient sensitivity such as an INTERSCAN
or MIRAN gas analyzer) does not exceed 1 ppri (4 mglcubic meter).
no respiratory prolection 1s reguired. When .his concentration is
exceeded, all persons in the exposed area must wzar a NJOSH or MSHA
approved positive pressure self-contained breathing 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 il has
an adequate air supply fo' the job at hand, that it ‘its properly, providing
an adequate seal around the face and that it is i1 good working order,
For more detailed information on the scurce and use of air monitaring
devices and respirators, consult the Structural fFurmigation Manua. of
this product.

Notice: Read the antire label. Use only according to fabel directions
Before buying or using thes product. read "Warrar ty-Conditions of Sale”
in case of emargency, endangernng heaith or the environment involving
this product, cali 1-800-CHEMTREC. Y you wizh to obtain additienal
product information cai’ Diexel Chemical Company at (901) 774-4370.
GENERAL INFORMATION

APPLICATION PERSONNEL MUST PARTICIPATE 11 DREXEL CHEMICAL'S
SULFURYL FLUORIDE TRAINING AND STEWARDSHIP PROGRAM.
MASTER TRAIN,

Read the iabel before using this product. Follow all label precautions and
directions. Prior 1o the parties entering into a fumigation agreement, the
Fact Sheet for this product must be provided to a1 adult occupant of the
structure to be fumigated.

This product is a highly hazardous material. Only individuals
knowledgaeable of the hazards of this chemica! ard trained in the use of
required respiratory equiprment, detector devices, emergency procedures
and in the proper use of this fumigant should use this praduct,
DIRECTIONS FOR RESTRICTED USE PESTICIDE

It is a violation of Federal law 1o use this product ir a8 manner nconsistent
with its labeling.

When fumigating, observe local, state and federal ruies and regulations

inciuding the use of the warning agent, chipropicrin clearing devices. pos-
Vi Fpparalus. security requirements
1 ngJEig
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ENVIRONMENTAL HAZARDS
Suluryl fiuoride is a highly toxic gas. Do not expose non-target organisms.
This pesticide is toxic to fish and wildlife.

PHYSICAL OR CHEMICAL HAZARDS

Sulfury! fluoride is a colorless, odorless toxic gas. Cylinders of this prod-
uct are Jnder pressurg and must not be stored near heat or open flame.
Exposures to temperatures above 158°F will cause a fusible plug to meit
and the contents will be released. Under high heat conditions (tempara-
tures above 752°F), this product can dacompose inte suffur dioxide (S0,),
hydrofluoric acid (HF), and other decomposition progucts. Hydrofluaric actd
is highly reactive and can corrode or damaga many materials including met-
ais, giass, ceramic finishes, fabrics, efc. Extinguish alf flames including pilot
lights of furnaces, hot water heaters, dryers, gas refrigeratars, ranges, ov-
ens, broilers, 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 752°F. Shut off automatic switch controls for ap-
pliances and lighting systems that wilt be included in the space to be
fumigated. Contact your local gas company to determine what procedures
shouid be foliowed in your area for shutting off natural gas or propane
service. Gas service should be shut off at the maina 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 labe! directions. Be-
fore using this product, read Warranty-Conditions of Sale, Inherent Risks
of Use and Limitation of 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, call 1-800.CHEMTREC. If you wish 1o obtain addltionat prod-
uct information call Orexel Chemical Company at (801 774-4370.

GENERAL INFORMATION

APPLICATION PERSONNEL MUST PARTICIPATE IN DREXEL CHEMICAL'S
SULFURYL FLUORIDE TRAINING AND STEWARDSHIP PROGRAM,
MASTER TRAIN.

Carefully read the container tabel and this Applicator's Manus! before us-
ing thls product. Do not use this product without Drexel Chamical's
MasteRate Program. Drexel Chemical's MasteRate is a computer program
available 1o calculate safe and effective levels of this product for fumigat.
ing structures and commodities. Never allow untrained individuals to use
this product.

Prior to tumigation, read the Applicator's Manual carefully. Notify appropri-
ate owners, employees and/or operators at the facility where the fumigation
will oceur, and provide relevant safety and health information to local fire
and rescue officials for use in the event of an emergency.

Do not connect cylinders to 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 HAZARDS .

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-cut can alsc occur if the fumigant is released too rapidly, cooling the air tem-
perature below the dew point. This is avoided by foliowing the instructions
In the Manual for Structural Fumigation.

The rapid discharge of this preduct through irtroduction equipment will re-
sult in cooling parts of the equipment and the cylinders. Contact with the
cocled equipment can cause frostbite.

This product is a highly hazardous material and should be used only by
individuals knowledgeabie of its chemical hazards and trained in the use
of required respiratory equipment, detection devices, emergency proce-
dures and proper use.

Two persons trained in the use of this product must be present on site al
all times during introduction of the fumigant, reentry prior to aeration, initia-
tion of the aeration procedure and when testing for reentry afler aeration
(If aerated in an enclosed space). At least one person being an applica-
tor certifiec by the state.

it is essential that no bccupant reenter the fumigated space after fumiga-
tion until the fumigant has been aerated and the space has been fully
tesled and cleared for reentry.

Only a detection device of sufficient sensitivity (LOD <1 pom), such as
the INTERSCAN gas analyzer [Model CF 1900] or MIRAN vapor analyzer
[SapphIRe], can be used to confirm a concentraticn of 1 ppm or less of
this producl. The Interscan gas analyzer CF 1 900 must be calibrated within
one month prior 1o use as a detection device. All other approved detection
devices must be calibrated according to manufacturer recommendalions.
The concentration of this product must be monitored throughout the structure
in the breathing zone. The structure or enciosure must remain posted for
fumigation until cleared for reentry.

PRODUCT INFORMATION
MASTER FUME 13 A RESTRICTED USE PESTICIDE DUE TO ACUTE
INHALATION TOXICITY OF SULFURYL FLUORIDE.

PHYSICAL PROPERTIES

Sulfuryl fiuoride 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 wili cause a

fusible piug to malt and the contents will be reteased. Sulfury! fluoride can
reacl with strong bases sLch as some photo developing sotutions.

Structural formuta: SO,F, o]
F-8-F
o}
Molecular Weight: 1C2.07 AMU
Color: Naone
Odor: Nane

1C.8 Ibs. sulfuryl fluoride ser gallon of preduct
1.35 at 20°C (68°F)

4.3 g/L at 20°C (68°F) air = 1

Vapor Pressure: 15.2 atm at 20°C be“F)

Bolling Point: -55.2°C (-67°F) at 760 minHg

GAS SOLUBILITY (at 25°C {77°F) at 760 mmHg) In water 0.075% (750
ppm) by weight, only slightly soluble in organic solvants and vegetabie oils.

Active Ingradient:
Specific Gravity:
Vapor Density:

STABILITY: Stable to temperatures normally encountered in space
fumigations. Non-flammable under normal conditions in atl atmospheric
concentrations. Howaver, heaters and open flames must be extinguished
as temperatures over 400°C {752°F) will cause decomposition products
to be farmed which can be corrosive and etch metal and glass.

HEAT OF VAPORIZATION: 81.1 BTU per pound at -55°C {-67°F) or 188.11
(3/kg. 1 pound of sulfuryl ‘luoride = 4.45 moles. 1 pound of this product
wili lower 1000 cubic foot of dry air by 2.5°C (4.5"F).

VOLUME PER POUND: 1 pound of gas occupies 3.8 cubic foot at 25°C
{77°F) and 760 mm Hg. 1 pound of gas per 1000 cubic foot of unocou-
pied space equals approximately 3850 ppm at icom temperature and
pressura {25°C at 760 mmHg).

HYDROLYSIS: Slow in water; Rapid in basic soluions.

REACTIVITY: Sulfuryl flucride is relatively non-reactive as a gas. No malodor
or corrosive effects have been detacted when the chemical has been used
as directed. Sulfuryl fluoride can react with strong bases such as some
photo developing sclutions.

DIRECTIONS FOR USE

RESTRICTED USE PESTICIDE

It is a violation of Federal law to usa this preduct in @ manner inconsis-
tent with its labeling.

When fumigating, all local, state and federal rules and regulations
regarding use of detection devicss, positive-pressur2 self-contained breath-
ing apparatus, security requirements and piacement of warning signs must
be observed.

Read carefully atl 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 controi pests in construction materials
and furnishings, fumigation chambers, structures, and vehicles inciuding rail
cars and cargo containers (except aircraft and subsurface vessels).

Chapter 1
PESTS CONTROLLED

Pests Controlied

This product is an excellent broad spectrum pesticide ayainst pests that includes
insects, other arthropods and rodents because of its toxicity and penetrating
ability. This product is used commonly against pests such as drywood and
Formosan subterangan termites, wood-boring beetles, fabric and museum
pesis, cockroaches and rodents.

Biological Activity of This Product

The toxicity of fumigants, including this product, is wainly determined by the
uptake of the fumigant by the target pest during the time of exposure. Eggs of
arthropods are less susceptible to this product as compared to its post-embryonic
stages. Poorovicidal activity of this product is mainly duz to its lack of penetration
through and binding to the eggshall 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 not survive in the absence
of care workers. For ants and termites, dosage letha!l to workers will also kil
winged reproductives, called swarmers.

Touicity of this product to the post-embryonic stages of arthropods is depandent
on its intrinsic metabolism and respiration rates. The faster the locomotion is, the
more susceptible the arthropod is tothis product. For example, adult cockroaches,
flies, anis, and fleas are very susceplible 1o this produc: with 95 to 99% mortality
atless than half the drywood termite dosage comparad to adult ticks and splders
which require two-fold the drywood termite dosage for 89% 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 culside of the fumigation
zone. Thus, the colony is able to survive and reinvade the structures, For this
reasan, fumigation should be conducted only when colenies are above ground
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and is in the structure to be fumigated, and is inaccessible for localized
tfreatmenis. For example, Formosan subterranean termites often make aerial
nests and galleries thas allow colonies to exist without ground contact. Fumigation
using thig product is sometimes necessary.

Higher dosage of this product is required to kill many non-social insects.
Dermestid beetles anc some specias of cockroaches raquire two fumnigations as
the maximum application rate of this product which is 10-foid 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 before reaching
adulthood,

The German cockroach is an exception to other non-social insects bacause the
embryos in the egg case depends on the female for survival. German cockroach
fernales carry their egg case for about 30 days. If females die prematurely before
eggs are deposited for hatching, ambryos desiccate. Thaerefore, most embryos
in the egy case of the German cockroach are controlled by this product at the
dosage for drywood termite.

On the other hand, American, brown-banded, and Oriantal female cockroaches
deposil their egg cases after carrying them for one or two days only. Killing the
aduit does not have any effect on the survival of the aggs. Higher dosages of this
product are needed to penetrate the thick, protective covering to kill the
developing embryos.

Rodents, unlike insects are warm biooded animals and do not require increased
dosages at lower temperatures. Use 80°F as the calculating temperature for
proper dose determination. The dose rate will be ha!f of the rate for drywood
termite control. For a successful rodem fumigation, the fumigator, however,
should use sufficient gas to accumulate at laast 36 ounce-hours of exposure.

The following table lists the rates to be used for complete ovicidal activity:
—_

Pest Dosage to be Usad az Multiple
of Drywood Termite Rate

Rodents 0.5X

Carpet beetles* 1X
Cockroachas® 1%

Furniture carpet beeaties® 3X

Bed Bugs 3X

Old house borers 4X

Formosan termites 4X

Cloths moths [32

Powder post beeties 10X

Death watch beetles 10X

*To cortrol infestation after the eggs hatch, more than ore fumigation may be needed.

Latent Mortality
Judgement of the success or failure of fumigation should nat be made on the
presence of live organisms immediately following fumigation.

Detayed mortality {latent mortality) in insects occurs for exposures very near
mortality threshold levels. Generally, within a spacies, the latent mortality period
for the egg stage is longer and more vatiable compared to other iife stages.

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

1. Different organisms vary in their lethal dose requiremeants and may be higher
for mon-target organisms than for the targated pest.

2. The organism may have received the toxic dese and will eventually die
(delayed mortality).

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

4. The nan-target organism may have entered the structure during the aeration
periog,

5. Frass pellets or powder may continua to fall out of damaged woods for weeks
of months fottowing fumigation.

Mortalty of arthropods following exposure to sutfuryl flucride gas furmigant is
presented in the following table:

.
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Lethal accumulated dosages (LAD,} {oz-/1000 cu. ft.)
of Sutfury fluoride for various arthropod species.

Pest Hours Life Stage
of
Sclentific Common | Expo-| Temp Larve/
Name Name sure | {"F) Egg nymph| Pupa | Adult
Ants
Camponotus | Carpanier ant B 81 - - - 18 (5)
flonidanus
Camponotus  § Campenler ant 8 61 - - - 48 (B)
maodoc
Camponotus | Campenter ant B8 61 - - - 35 (B)
vicinus
Bed bugs
Cimex Bed bug 18 80 64" {14) B4*(14) - 64* {14)
lectutanius
Cockroaches
Bigtiela German 16 a0 - - - 16¢ {3)
germenica cockroach 4 70 | 64~{13} - - 16 (2)
3] B1 - $7{9) - -
Penplancta American 16 B0 | 413°{14) - - g 7
amenicana cockmach 8 81 1>4022(14) - - -
Supalla Brown-banded 16 BO | »256°(14) 64*(14); -~ 64 (14)
iongipaipa cockroach
Dermestid
beetles
Anthrenus Fumiture 22 80 | 854(18) 156(8); - 78 (5)
flavipes carpat beetle
Altapenus Black carpet 168 B0 1213 ar{14)] - -
unicolor beatls 22 80 | 1694 (18) 88(2) - 44 (4)
Demestes Hide beete 22 80 769(5) 28(6) - 29 (3)
maculatus
Trogodemna [ Khapra beotle 8 70 »4854 80 128 -
granarum
Fleas & Flles
Ctancocepha- | Catflea 20 72 - - 24 -
fides fefis
Musca Houza fy 16 80 - - 22 | 15°(0)
donmestica
Grain beekes
Qyzmephivs | Sawdoathed 16 80 - - - 145 {7)
surinamensis | graln bestie
Rhyzopertha  |Lesser grain 16 80 | 219 (14) - 25414 102 (14)
deminica borer
Sitophilus Grahary weewt 5 77 - - - 18(7)
granarius 16 a0 7945 (14)  14=(14)| 14=(14)| 15° (14}
Tensbroides |Cadele 5 77 - B2(7} - -
mauntanicus
Tribolivm Confused flour 5 77 - - - 55 (7}
confusum beetle 16 80 | 1125¢(14) - - 55¢ (14)
24 80 1517¢ - - .-
Moths
Ansgasta Mediterranean | 16 80 - 42<(14)| - 34 (3)
kuehniefta flour moth
Ephestie Tebacco moth 16 B0 | 768*{14) &4*(14)| - -
elutella
Siotroga Angourmois 16 80 | B7e(14) 24c(14) - 21¢(3)
cerealella grain moth
Spodoptern Southem 16 80 3583 - - -
eridania ANTIYWOITT
Tineola Webbing 10 80 | 280 (14) TO0<{14)| - -
bissellietia cloths moth
Termites
Coplotermes  |Formosan 22 81 - - - 39(5)
formosanus  |sublemanean | 4-20 | 8f - - - 48 (3)
femite 24 86 - - - 1322 (0}
Crypiotermes - 22 81 - - - 37 (5)
caviffons 4-20 81 - - - 48° (3)
Incisitermes | Weslam 22 81 - - - 51(5)
minor drywood ermite | 24 a0 - - - |47 (5-14)
Incisitermes - 420 | B - - - 480 (3)
schvard
Incisitermes - 22 81 - - - 48 (5)
snydern
Kalotermes - 22 a1 - - - 44 (%)
approximatiss
Neotermes - 2 B1 - - - 36 (5)
Joutelr
Prorhinoiemes - 22 a1 - - - 42 {5)
simplex
Raticulitermes | Eastem 22 B1 - - - 20 (5)
fiavipes subterranean
termite
Reficulitermes - 22 81 - - - 30(5)
tibialis
Zootermepsis | Westem 22 81 - - - 35(5)
angusticoflis | dampwood
termite
{Continued)
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Lethal accumulated dosages (LAD,) (oz-h/1000 cu. ft)
of Sulfury fluoride for various arthropod species. (Con't)
Pest Hours Life Stage
of
Scilentific Common | Expo-| Temp Larvel

Narme Nameg sure | [*F) Egg nymph| Pupa | Adult
Ticks and
Spiders
Lactrodectus | Black widow 20 a1 300 - - 82 (4)
hespaius spiders
Loxoscelss Brown Reckse [ 20 A1 - - - 70
eclusa spider
Rhipicephaius | Brown dog tick | 16 72 - - — {186 2P
sanguineus 8 a1 - - - 108
Wood-boring
beeties
Euvrillatta - 18 T2 470 - - -
peltata
Hermicoelus - 20 72 >500° g7a - -
gibbicoflis
Lasiodenma | Cigaretle 16 | 8o - - -~ | 15 {1a)
semicome beeta 22 80 | 712(10) | BB (X | - 35 (3)
Lyclus - 6.5 72 290+ - - -
brunneus
Lyctus Southem 16 79 512¢ - - -
planicollis ycius beete
*Lowest LAD (oz-h/1.,000 # is aquivalent bo mg-vh and g-hir®) testad resulting in 100%

martakty of life slage.

b Number in parentheses is days sfler fumigation at which mortality was assessed.
LAD,
° Highest concentraiion iesied: emengence from some eggsiegg cases observed.
YLAD,
'Ninth-generation selection of sunvivors from exposure to sulfurd fuoride.
¢ >2-day-old eggs.
h»4-day-old eggs
Source E.M Thomas and Schefiahn, R.H. {1894) "Control of Pests by Fumigation
with Vikane Gas Fumigant* DOWN TO EARTH™ 48 (2).

Chapter 2

GENERAL SAFETY

This product is colorless, odorless and, non-irritating te mucous membranes
at low concentrations. This product gives no warning of its presence.
This product is toxic and must be handied carefully. Ignoring the potential
hazards of this product can result in serious illness or even death.

SYMPTOMS OF POISONING

Symploms in humans from inhalation exposure to this product will depend
on the concentration and the length of exposure experienced.

The earlies! sign of overexposure 1o this product Is central nervous sys-
tem {CNS) depression,

Exposure to progressively higher concentrations is expected to resuit in
convulsions, tremors asd/or strychnina-like muscuiar rigidity.

Humans exposed to high concentrations of this product may experience
respiratory irritation, nausea, abdominal pain, CNS depressicn, slowing of
movemants and speech and numbnass In the extremities. Survival after
exposure o high concentrations ¢an occur even following convulsions, if
axposure has been brigf.

IF INHALED:

« Get exposed person to frash air.

« Keep warm and at rest.

+ Make sure person can breathe freety.
If person is not breathing, call 8911 or an ambulance, begin artificial
respiration immediately, preferably by mouth-to mouth.

+ Do not give anything by mouth te an unconscious person.

IF LIQUID 1S 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 tor et least 5 minutes.
- Get medical attention.

in all cases of overexposure, such as nausea, difficulty in breathing, ab-
dominal pain, slowing of movements and speech, numbness in extremities, get
medical attention immegiately. Take person to a doclor or emergency treat-
ment facilily. Have the product container or label with you when calling a
poison control center ar 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-
B858-7378.

HOTES TO PHYSICIAN

Depending on the length of exposure, it is predicted that persons exposed

alzq

to this product will probably show little evidence of intoxication at first untess
the cencentration was moderate to high {more than 500 ppm).

initial effects will probably be depression of the CNS with slow speech and
body movemant the first signs noted. Convuisions may ensue with respiratory
arrest being a terminal event. Assisted respiration may be necessary.

An exposed patient should be removed to fresh ar and put at rest. Keep
exposed individual at bed rest and under observation for at least 24 hours.
Clinical observation shoult! be diracted at the pulrionary, hepatic and re-
nal systems. A postmorterr finding in a fatality attributed to suifury! fluoride
was puimonary edema. Death was attributed to cardio-respiratory failure.

There is ne known antidote. Clinical observation is essential. Treaiment
is based on the clinical judgment of the physiclan ard 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

Rafer to Personal Protection Equipment {PPE) at the beginning of this la-
bel.

Nota: Any unprotected exposure o more than 1 ppin 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
alactricity. To prevent the risk of static sparking, the introduction hose must
be properly groundad using acceptable demonstrated methods {e.g., se-
curely attaching a length of coppar tubing with adequate fittings to the end
of the introtuction hose).

Whan using copper tubing as a ground, attach the copper tubing with a
grounding wire to the fan cage frame or to a neut-ai ground. The copper
tubing mounied at the end of the introduction hose must be securely
attached to the fan or sorre other stable object.

FUMIGANT INTRODUCTION HOSE AND FITTINGS
Use hose with minimum burst pressure of 3457 kPa (500 psi) that is
compatible with liquid Master Fume AG. Polyethyiene or polypropylene
hoses have proven satisfaciory.

+ Use care not to kink or crush the hose. Reinforced hose helps prevent
coilapse.

PERSONAL SAFETY

+ Always wear eye protection whan introducing this product or repairing
leaks on iatroduction manifglds or hosas.
Proper respiratory protection {SCBA) must be on hand ir case of required
emergency entry into st-ucture.

+ Make a security check for personnel, structure preparation and
persons in nearby build-ngs and grounds. Apply proper lock-outs and
placarding.

MATERIAL SAFETY

= Use proper fusnigant Introduction techniques to help prevent corrpsion
or water stains on interior materials.
To the extent possibie, arovide protection for naarby desirable plants.

» Use circuit breakers or fuses for fans.

+ To the extent possible, piage fans to minimize the risk of damage tc
aquipment.

Chapter 3

CYLINDER SAFETY

This product is toxic fo most living organisms inciuding humans. It is
eolorless, odorless, packaged as a liquid gas under prassure and has no
warning properties. This product is only for sale {o, and used by,
certified applicators or persons under their direct supervision and only for
those uses coverad by the certified applicator's certification. An
applicator certified by the state must be presant on site at all times during
introduction of fumigant, reentry prior to aeration ar d initiation of the aera-
tion procedure.

GENERAL CYLINDER INFORMATION

Cylinders containing this product must be properly and iegibly labeled at
al! times. If iabels become damaged or lost du-ing shipment or use,
replacement cylinder labels can be obtained from Dre:el Chemical Company.

This product is sold as a compressed liquid gas in a high-pressure cylin-
der and must be handied, stored and transported with precaution. Every
cylinder shouid be inspected upon delivery for damage. !f the cylinder is
damaged, immediately return the cylinder to the distributor of this progd-
uct.

No additional gas is used to pressurize the cylinder. Each fulf eylinder con-
tains 57 kg (125 1bs.) 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 and/or prevents accidental release of the fumi-
gant,

Never hang cylinders by the valves during weighing. Use a preper sling
or “hanging™ bonnat 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 suppart {he cylinder during weighing. Hanging bonnets are
available through your distributors.

Figure 1. Cylinder Vaive

Packing N

Fasiile Phug

CYLINDER HANDLING

+ Avoid manhandling the cylinder when moving or weighing; e.g., use a
heist with a hanging bonnet.

» Protect the valve from damage by atways replacing the valve cover and
safety bonnet,

» Open valve slowly at first, then completely open i {one full turn) so the
valve and the introduction hose do not frost, Use propet size adjustable
wrench (25 to 30 cm), Keep wrench attached to valve while vaive is open.

= Bear in mind that frosting of the oulside 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 DISPCSAL OF THIS PRODUCT.

CYLINDER LABEL PROTECTION
Protect cylinder labels from baing damaged to ensure label text can be
read. Prolection measures should prevent knocking or scraping of the la-
bels. It s 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 NIGSH or MSHA approved positive pressure self-contained
breathing apparatus (SCBA, not SCUBA) approval number prefix TC-19C
or cembination air-suppiied/SCBA respirator, such as manufactured by
Draeger, Ranger, Survivair, 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 cutdoors or to an isolated |ocation,
observing strict safely precaulions. Work upwind if possible. Do not per-
mit entry into leakage area by unprotected persons until concentration of
fumigant is determired 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 [Moge!: GF 1900] or MIRAN vapor analyzer
[SapphiRe].
Qften tightening the packing nut on the top of the valve 1o 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 emply, contact your distributor for proper return instruc-
tions.

ENTERING A STRUCTURE UNDER FUMIGATION

i emergency entry inlo a structure under fumigation with this product is re-

quired, the proper respiraiory protection {(SCBA) must be used.

FROZEN VALVES AND HOSES
If the cylinder valve is "just cracked” to reduce the rate of release, this prod-

\0[5"1

uct will expand from a liquid to & gas within the hose and frosting of the
outside of the valve and hose may ocour.

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

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

FROZEN CYLINDERS

if a break occurs on the dip tube in the ecylindor, this product will be
discharged in the gas phase when the liguld level falls below the break.
As the liquid expands in the cylinder, heat wili be taken from the surrounding
area and the cylinder will {-ost or freeze at that poiat, This product will still
be discharged, but at a much slower rate. Cylinders showing signs of a bro-
kan dip tube (a very rare occurrence} should be painted red on the
shoulder of the cylinder, red tagged and returned fo 1he distributor so that the
problem can be corrected baefore refilling

EMPTY CYLINDERS

Handie, store and transport empty gylinders using the same precauticns
as previously discussed for full cylinders, When the cylinder is empty, fully
close the velve and replace the safety cap and protection 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 ON EMPTY CYLINDERS.

CYLINDER RETURN POLICY

One of the more common reasons for returning a cylinder is the percep-
tion that the last 1.5 to 2 kg (3 to & pounds) of gas in the cylinder cannot
be released. The final pounds of this product in # cylinder generally are
in & gaseous state and will not move cut of the cylinder as rapidly as when
i is a liquig. However, it will move through the introduction hose,

Cylinders thal are deemed to be "defective” should be returned using the
foliowing procedure.

1. Do not continue to use a cylinder if you believe the vaive is defeclive.

2. Contact your distributor. The distributor will nged information about the
cylinder (cylinder number, etc.). Complete a Defective Cylinder Report
form. Fax the form to Customer Service at Drexel Chemical Company
(901-774-4666).

3. Distributors should identify defective cylinders by spray painting the top
and shoulders of the cylinder with red paint and attaching a
completed red tag to the protection bonnet. Note: Do net mark
functional gylinders with paint as this could cause confusion when
dysfunctionai cylinders are returned for repair.

TRANSPORTATION OF CYLINDERS

Transport cylinders capped and secured in an upright position. On public
roads, transpert securely only in an upright positicn. During tfranspon, spe-
cial care must be taken tc prevent rough handling 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 valve. Loose cylinders can
become airborne and cause significant damage in an acgcident.

Do not transport cylinders in closed vehicles where the same common
airspace is occupied by personnel. Never transpcrt cylinders by aircraft
under any circumstance.

Do not remove valve protection bonnet and safety cap until immediately
before use. Replace safety cap and vaive protection bonnet when oylin-
der is not in use.

All Department of Transportation (DOT) regulations must be followed.
Contact your iocal BOT if you have guestions.

VALVE STEM ADJUSTMENTS IN THE FIELD

INTRODUCTION

When cylinders are filled at the plant, a soap sciulicn is appied to the
vaive slem {the sguare shaft area) and valve thraads at the top of the
cylinder. Fhe cylinder is not released if leaks are oresent. Each time the
valve is opened and closed. the siem works against the packing causing
the packing to flow away from the valve stem. Over time this may aliow 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 the valve stem adjustment should follow all precau-
tions on the preduct labe! saction for "Leak Procedures.” This may include,
but is not limited to, immediate evacuation followed by reentry using positive
pressure self-contained breathing apparatus. Move cylinders outdoors or te
a venlilated isolated location prior to adjusting the stemn. Allow no unpro-
tected persons in the area during the adjustment procedure until fJumigant
concentration is verified with sufficlently sensitive detection equipment to
be below the levels of concern indicated on the product label,
INDICATIONS

This procedure is appropriate when a cylinder shows indication of prod-
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uct loss from around the vaive stem. Loss may be indicated either by a suf-
ficientiy sensitive detection device or hissing/bubbling at the sltem when
the valve is open. This procedure may not be effective or appropriate far
other valve problems.

TRAINING

Only persans appropriately trained for Hazardous Material handiing are
permitted to perform this task. While operators who transport this product
are required to receive Hazardous Material lraining, individeals should
check with ther employer if they have any questions regarding required
training.

PROCEDURE
To stop a loss of this product from around the valve stem tn the field, fo!-
low the following steps.

MNote: Foilow directions in "Hazards and PPE" saction 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 ciose the vaive. 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 nut cn top of the valve. Turn the pack-
ing nut in a clockwise direction to tighten the packing. Note: Do not
pver tighten this nut. The speclfication 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 127)
adjustable wrench.

3. Open the vaive. 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 cytindar 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 detarmining actual HLTs.

Fumiscope units are portabla and weigh approximately 3.5 kg (8 pounds).
The Fumiscope uses a mechanism to compare the thermal conductivity
of 8 mixture of this product and dry air 1o that of dry ambient air. This differ-
ence is convarted inte an electric current, which is displayed as ounce per
1000 cubic fool.

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 D Fumiscope has a digitai readout and indicates 0 to 1000 gram
par ¢ubic 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 battary.

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

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

Fumiscopes Manufactured by:

Key Chemical and Equipment Co., Inc.
134095 49th Street N., Unit A
Ciearwater, FL 34622

Phone: [813) 572-1159

Fax:  (B813) 572-45985

OPERATING PROCEDURE (FOR UNITS USING DRIERITE)

1. Fill drying tube with Drierite (4 to 8 mesh). Tip: Be sure cotton is in place in
boltom of tube to prevent dust from being drawn into the pump and
cell. .

2. Turn on pump and check for leaks by blocking inlet and noting if flow
rate drops to “zern.” Do the same by blocking the outlet.

3. After wars-up (approximately 10 to 15 minutes depending on the humid-
ity}, adjust the flow rale to approximately 1 cubic foot per hour (CFH)
and “zero” the instrument.

4, Attach sampling hose {usually & mm tubing) and readjust the flow rate
if necessary to the same rate in Step 3.

5. Walt at least 3 minutes for a monitoring line of 1G0 feet or less for the sampio
to reach the Fumiscope or similar device and the reading to stabllize
before recerding the concentration.

6. Disconnect the tubing and adjust the flow rate 1o the original setting
and chack to be sure the unit raeturns to “zero” - if not, reset it to "zero.”
Zaro drift may occur during the first few minutes of operation.

7. Change Drierite when approximately 3/4 of the material has changed
fram blue to pink {Spent Drierite may be regenerated by placing in a
shallow pan and heating in an oven 150 to 200° C for 20 to 30 minutes
then return It to the bottle while still slightly warm.)

\\2A

MONITORING LINE PURGE PUMP

Because mosl fumigations will result in the use of rmultiple manitoring lines
that are several hundred feet long, the use of a vacuum purge pump is
recommended. Because thre pump within the Fumiscope of similar device
is not high volume, getling accurale sampies from locations several hun-
dred feet away in a timely manner can be a probiem.

The use of a vacuum pump ensures timely, accurate samples from all ar-
eas within the structure. The use of this system greatly reduces the time
nesded o monitor ail locations within the structure.

FUMISCOPE CALIBRATION PROCEDURE

Small sample cylinders containing known concentrations of this product
are avallable for calibration purposes. Specially designed plastic sample
nags are wsed to transfer and inject the gas/air mixture to the Fumiscope.
The ingtrument can then be adjusted to accurately reasure the known con-
centration. This method is ideaily suited for quick, easy and retiable
calitration of the Fumiscope and confirmation of accuracy in the field.

Sample cylinders and bags are avaiiable from:

Scott-Marrin, In¢.

6531 Box Springs Blvd.
Riverside, CA 92507-0725
Phone: (909) 653-6780

CALIBRATING THE FUMISCOPE

Tl Provezse Sovege .‘

i amn CYIRCPE b

Flaguaite et

|

Samphe Bay

The procedure for tesling the calibration of the Fumiscope Is as follows:

1. Warm up and “zero” Fumiscope.

2. Attach reguiator to calibration cylinder and tighten with a wrench (note
- left-hand thread).

3. Close outlat valve and back out regulater knob {turn 1o left).

4. Opan cylinder vaive approximately one-haif turn.

5. Turn regulator valve clockwise untii autlet pressure gauge reads 20 to
35 kPa (3 to 5 psi).

6. Atlach sample bag to regulator outlet and slowly open outlet valve to
fitl bag approximately 90% full. Do not overfill as bag will burst.

7. Disconnect sample bag from regulator and connect to Fumiscope in-
let.

8. Read Fumiscope meter for concentration of cal bration standard. If the
concentration on the meter is more than 5% different from the aclual
concentration, remove the bag, re-zero the Fumiscope and repeat
measurements.

It the catibration check indicates a need for adjus ment, remove the four
phillips screws in the faceplate of the Fumiscope.

1, Walt 2 to 3 minutes and then adjust the meter to the gas concentsa-
tion with the appropriate “pot” (blue disks).

2. Remove the bag and allow the meter fo return to zero. If it does not re-
turn to zerc, re-zero it and re-calibrate.

Model E-V and E-200 have two adjustment “pots” along the top of the cir-
cuit board. The disk on thz left (when facing front of panel) adjusts the
scale for this product. These two pots are interacting. The methy! bromide
{MeBr) scaie must be adjusted first if the instrument is to be calibrated
for both gases. I a calibration is desired for this product only, the MeBr
pot should not be touched and only the pot for this product is adjusted.
Some also have a zero adjust lower on the board {adjust this first if it needs
adjustment).

Model D has three pots on the top edge of the board. The outer pot is the
zero adjust, the center is for this produet, and the inner is for MeBr. The
MeBr scale must be adjusted first if the instrument is to be calibrated for
both gases. Some instruments have another zero adjust lower on the board
near the pump (adjust this first if the zero needs adjusiment).

An alternate procedure can be used to calibrate the Fumiscope. This proce-
dure is basad on comparing the concentration readings of the instrument
to be calibrated with a standard instrument and edjusting 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 untii the readout stabslizes
(usualiy 10 to 15 minutes depending on the humdity)

2. Zero - Freguently re-align meter to zero

3. Flow rate - Keep fiow rate at 1 cubic foot per hour. Check flow rate for
each sampla,

4. To save time, charge sampling hoses with 2 hand squeeze buib or
vacuum pump before connegting them to Fumiscope.

5. Moniioring ling - For accurate readings do not draw samples through
fumigant introduchon hose, which could cause erronecusly high read-
ings.

6. Other gases - Fumiscope will detect other gases and vapors, inciud-
ing paints, varnishaes, propane and natural gas, sewer gases and awlo
exhaust.

7. Temperature - Avold rapid changes in temperature Avoid moving the
instrument from shade fo sun or from s hot car {o cool shade.

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

9. interference - Flickering fluorescent light baliasts will interfere with
Fumiscope measurements. Use extension cords with grounds.

10, Static electncity - In analog meters, replace broken glass on meter with

gfass. not piastic. to aveid effects of static electricity.

.Dust from Drierte - Dust can damage the pump and TC cell. Regu-

tarly replace cotton in bottom of drying tube. Clean inside of drying tube

with glass window cleaner when dusty.

1

-

Note; Coniact the manufacturer for Fumiscope repair procedures.
CLEARANCE TESTING EQUIPMENT

A. INTERSCAN GAS ANALYZER

Model GF1800 is a continuous, direct-reading instrument designed to moni-
tor low concentrations of this product for clearing for reentry and leak
detection. Note: Exposura to levels above 50 ppm can shorten the life of
the sensor and/or furnace or cause the unit to fail. An integral pump draws
the air sample through a pyrolyzer (furnace) where the product is converted
to SO, which then passes through an SO, sensor The sensor output is
registered on # direc! reading dial as ppm of this product. The unit is light-
weight and battery or AC powered for easy portabllity.

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.

SPECIFICATIONS

Measuring Range. O to 50 ppm sutfuryl fluonde

Accuracy- +2% of full scale

warm-up Time. Approx. 10 minules

Weight: B 314 Ib. {4 kg)

Power: 24 volt BC. Twa 12-voit, rechargeabie batteries in

a leather case or AC power supply with 15 meter
cabia on output side.
Operation Time: The ballery pack can operate the instrument for up
to 70 minutes before recharging (recharge overnight)
Marufactured By: interscan Corporation
21700 Nordhoff St.
P.O Box 2496 Chatsworth, CA 91311
(818) 882-2331 or (BOD) 458-6153

Analyzers can be purchased through your distnbutor of this proguct
CPERATION

1. Turn the functicn knob to the "off” position and connacl a8 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 should appear
and the pump will start.

3. W the aralyzer is being powered by an AC unit, disregard the Lo Bat.
hght, which in some anatyzers stays on. while in others, flickers on and
off It using a baitery pack as a power supply, turn the function knab
fo the Bal. Test position The needle should move to the right of the
Lo Bat. position on the meter {40 ppm). ¥ this 15 not the case, or If the
Lo Bat ughl is on. do not attempt to use. The ballery needs charging

4. 1f power supply is OK, turn the function knod to the "on” position ang

aliow 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 neadle
for about 2 minutes and look for any drifting of the pointer. !f it has
drifted more than 3 ppm tc either side, repeat the procedure untii the
needle has stabilized In some cases, the unit will have to purge be-
tween 30 and 60 minutes before it stabilizes.

. Adjusi the meter 1o read “zerg’ using the zerc krob.

When using the battery pack, the Lo Bal. indicator will light when there
are about 10 minutes of operating time tefl. After the light is on. turn
the control knob to Bat. Test 1o see if the meter 1s on or 1o the ieft of
the “bat” ling, If the meter is to the right, turn back to "on” and con-
tinue. Check battery condition every few minutes. When the meler
shows “i.o Bat” turn the knob o off and discentinue use

7. Recharge batteries overnight.

>
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CALIBRATION PROCEDJRE

Smail sample cylinders containing known concentrations of this product
are availabie for calibrat:on purposes Speciaily designed plastic sample
bags are used to introduce the gas/air mixture to tye Interscan. The instru-
mert can then be adjusted to accurately measure t4¢ known concantration.
This method is ideally sulted for quick, easy and raliable calibration of the
Interscan, as wel! as confumation of accuracy in the field

Sample cylinders and bacs are available from:

Sceti-Marnn, Inc

6531 Box Springs B vd
Riverside, CA 92507-0725
Phone* {90§) 653-67£0

1 Warm up and "zero” analyzer

2. Attach regulator to calibration cylinder and lighten with a wrench (note
- teft hand thread).

3 Ciose outlet valve and back out regulator handwheel (turn to left).

4 Open cylinder valve approximataely one-half turn.

5. Turn regulator valve clackwise until outlet pressure gauge reads 20 to
35 kPa (3 to 5 psi)

6 Ciose cylinder valve axd open regulator vaive to bleed regulator.

f Aftach sample bag to regulator outlet and slowly open outlet valve to
fill bag approximately 90% full {do not overfill as bag will burst)

8 Discennect sample bag from regulator and co inect o analyzer.

S Wail 2 1o 3 minutes and then adjust the mete to the gas concentra-
tion  with the SPAN adjusi

10. Remove the bag anrd allow the meter to refurn o zero If it does not
raturn to zero, re-zera it and re-calibrate.

PYROLYZER {FURNACE}

+ Average lifespan 1s 3 lo 4 years, depending vpon the frequency and
conditions of use.

» Reasons for malfunction - The pyrolyzer contains a porcelain furnace
that can crack with age or mishandling. It 1s mast susceptidle to dam-
age when it is hot Avaid dropping the Interscan and transport/store
them (n shock-resislan containers.

» Diagnosing malfunctions - A pyrolyzer that wli not heat up may be
cracked or damaged. Furnaces can aisc be ctecked by using a volt-
metar or testing for air ieaks. Leaks are checkad by opening the unit,
turning the unit on, anc briefly blocking the air intake on the 502 sen-
sor. If the pump stops, there are no leaks.

50, SENSOR

+ Average lifespan is 3 to 4 years {whether used or not)}

+ Diagnosing matfunctions - A slow respense time, erratic readings. or inabiity
to calibrate the Interscan indicates the sensor may need replacement.
Dysfunctional sensors can alsc leak electroiyte soiution.

BATTERY PACK

« Reasans for malfunction - Excessive dischargir g of battenes after the
“Low Battery” light is on.

« Battery charger - Turn tattery charger off before connecting or discon-
necting the batteries from the charger to avoid potential damage to the
charger circuit board A delay in the illuminatior of the charge hght (for
up to 5 minutes) once batleries are connecled may be due to exces-
sive discharging of the batteries during use.

POWER SUPPLY

+ Reasons for malfunction - The corg connecting the AC power supply
to the Interscan can become worn (turn brown or become frayed)
through use and require replacement Fumigalors have incorrectly in-
stalled new cords, resulting in the destruction of the circuit board of
the Interscan. The color-coding for the wiring of the power supply is
the reverse of that for the battery pack, and the positive and negative
ports of the canen plug are not identified.

REPAIR INSTRUCTIONS
Return the analyzer to the manulacturer, or-

Key Chemicai and Equipment Co. 'nc.
13195 49th Street N Uind A
Clearwater. L 34622

Phone: (813) 572-11£¢

Fax: (813) 572-4595

B. MIRAN GAS ANALYZER

The Miran 101 is an older model designed to meas Jre a singie gas or va-
por.

The Miran 203 is & singie 12am infrared gas anaiy¢zer with interchange-
able filters and two fixed p3‘h lengths. Factory calibrated gas cafibration
sets, which can be interchanged in gbout 1 minute. allow you to menitor
other gases.

The Miran SapphliRe 1s 3 newer mode infrared gas aralyzer that aliows
monitoring of other multipie gases

Units are portable and desijned to operate on 120-volt AC or on 7.2-volt
rechargeabie batieries. They are suilable for measuring lew levels when
clearing for reentry and for leak detection.
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SPECIFICATIONS

Weight: Model 101 — 8 kg {18 Ib) Mode! 203 — 9 kg {20 Ik
BapphiRa — 9 kg {20 Ib)

Range’ Dual scale 0 to 15 ppm and 0 to 150 ppm

Operating Time: 4 hours on balleries {rechargeable overn:ght)

Accouracy: + 5% of reading

Manufactured by: Therme Environmental Instruments
8 West Forge Parkway
Frankitin, MA 02038
Phone: (508) 520-0430

QOPERATION
t. 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 usualty do not require fregquent
re-calibration. They should be checked either by the electronic method or
by the closed loop method described below and sent to Foxboro or their
representative when re-calibration is indicated

PERFORMANCE VERIFICATION PROCEDURE FOR MIRAN 101 AND
203 ANALYZERS

Turn on analyzer and allow It to warm up for 15 minutes.

Zero instrument and attach Tygon tubing loop.

Connect need'e valve and tubing to the cylinder.

Place end of 4.7 mm” Tygon tubing in container of water.

Tum on cylinder vaive and use needle valve to adjust the flow of this

product so there is a slow stream of bubblas in the water. This step

should be done under an exhaust hood or cutdoors downwind of the

Miran.

8. Using & gas tight syringe, withdraw this product (13 microliters (ul) = 5
pem*} from the tubing an the cylinger gnd inject it into the tubing loop on
the Miran.

7. Repeat Step 8 twice and record results after each injection.

mhwh

*“Volume of 101 and 203 cell is 2 5 Iters.

Volume of 247 of 1/2” tubing is 0.08 liters.

ul of gas injected = 2.6L (cell + tubing) = ppm. Therefore, 13 + 28 = 5
ppm

MIRAN SAPPHIRE ANALYZER PERFORMANCE VERIFICATION PROCEDURE

1. Twurn on the machine and et it warm up for 30 minutas.

2. From main menu, select 4 = Config/Setup. From the setup menu select 1
= Calibration. From the catipration 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 zgro.

5. Attach tubing sleeve to inlet tube of analyzer Activate trigger valve and
walch gas readings ¢iimb

6 Afier 3 10 4 minutes readings should stabihze. Record readings.

7. Remove the {ubing and reattach the zerp filter.

8 Restart pump by selecting Cption 2 from the control menu. Continue
untd reading is substantially zero,

9 Remove the capillary tubing from the tank tngger nozzle and check re-
sults against challenge gas concentration

Note: Contact Thermo Emvironmental Instruments or their representative
for repair procegures.

€. OTHER UNITS

The listed detection and manitoring equipment in this label is not intended
to be ail inclusive. As new technology is developed, new devices may be
gvaluated by Drexel Chemical Company to detect this product. Contact
your hearest representative from Drexel Chemical Company for the latest
information on sufficiently sensitive detection devices.

Note: Prior to using these instruments Lo clear 8 structure for reoccupancy.
meters must be “zerced.” This should be dore according to the
manufacturer's directions, away from the fumigation site and in an atmo-
sphere tha! does not contain this product Manutacturer's instruclions also
include information regarding appropriate and necessary calibration and main-
tenance Manufacturer’s recommendatons must be followed (o ensure
proper operation of these instruments Please refer 1o the manutacturer 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 imponant 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 liva. Drywood termites are a problem chiefly
in the warm, moist coasta! regions. They live inside of wood and do not require
contact with the soil. Subterranean termites, on the other hand. generally ive
underground, and. with rare exceplions. must maintan contact with the soi.
Dampwood termites are farger insects than either the drywood orthe subterranean

| 329

termite. but Is of less economic mportance than th 3 other twe. Dampwood
termites typically infest posts, forest trash, dead trees and wooden structura
members in soil or areas witk sufficient exposure to vater.

Wood Borers

Death watch beetles (Xest>aium spp ) are member: of the family Anobiidae
They feed on hardwoods and softwoods, and are usu: lly associated with some
fungal decay Their total lie cycle is from four 1o five —ears.

Old house borers belong to the family Cerambycidae, which is called “iong horn
beeites " {Hylotrupes spp.) They mainly infest sapwood of pine and spruce, but
occasionally have been seen in hemiock, Douglas fir ar d other true firs. They are
usually seen near the surface: of wood in the sapwood and generaily do notinfest
the heartwood. These beetles have a wide geographic clistribution. Development
from egg to adult can require up fo 10 years in tempe ‘ate zones.

Powderpost beetles (L yctus spp.) are members of ths family Lyctidae. Lyctids
ara mainiy found infesting the sapwood of hardwoods (1.e., oak and ash}. They
digest starches and sugars. bat not cellulosa. Their grawth is relatively slow as
they average only two generations a year. howevesr. they ¢an do extensive
damage before their presense is known.

See the label and Chapter 1, of this manuati, to contre' these pests.
Fabric Pests

Clothes moths are widely cistributed, persistent pests in structures. They are
noted for the damage caused to woolens and are norme lly controlled by localized
treatmants. Where severa infastations occur. or local control measures are
insufficient, this product, &t six times the drywoaod termits dosage, will give controf
of all life stages.

Black carpet beeties are comnmon pesis of carpels, woolen garments, skins furs
and museum specimens. including bones. Their life civcle is usually complated
i 12 months. Because of the excessively high desagan requirements to control
the eggs, the termite rate will control only the pos:-embryonic forms. Two
furnigations are recommended to control all life stages. These should be spaced
2 to 6 weeks apart in order 1o control newly halched Lieeties. Check with local
experts to determine the duration of each stage in the life cycle.

Heaith-Related Pests

Cockroaches:

German cockroaches are considered by many in the pest control profession.
to be the “Number Dne" domastic pest. All stages of this roach are controled by
this product at drywood termite dosages because the female carries the egg
case during the incubation penod and the embryos are dependent on the female
for survival.

Brown-banded and Oriental cockroach females, or the other hand, deposit
the egg case shorly after it is formed, thus, the embryos are not dependent on
the female for survival. The 2gg case is vuinarable to this product only at high
dosages, while nymphs and sduits of these cockroache s are controfled al termite
dosages.

Bed bugs are occasionat parasites of humans. They are usually hidden «n the
seams and folds of matiresses They are controlled atl 3 tmes the drywood
{ermite dosage.

Rats and mice {rodents) are elways unwanted in any s tructure. They are easily
controllet with this product using one-ha!f the calcula ed drywooed rate (1/2X)
However, regardiess of the ambient temperature, tte fumigator should use
sufficient gas to accurmulate 2t least 36 ounce-hours of 1xposure for a successful
fumigation

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 fo confine enough fumigant for
sufficient time to control the Jast. There are. however interactions to consigder
regarding the continement characteristcs of this pioduct and its ability to
penetrate the sile or chambers of the drywoad termite or other pest.

Wood Penetration

Furnigants differ in ther abiliy to penetrate wood The ir performance depends
upon cerlain characieristizs ang conditons of the lumig ant and of the wood to be
fumigated

Wood Characteristics

1 Tree spesies |[chemicar makeup)

Density

Porosily (humber and arrangement of pores)
Maisture content

Sorption qualities {affinty for fumigant)

BN
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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 inside wood-PVC volds exposad
to 16 0zs./M1,000 sq.ft. of fumigant for 20 hours inside a chamber.
Exposure | Gas Concentration Dosage

Wood Condition {021,000 sq. ft.)* | (oz-hi1,000 sq. f1.)°

Pine A End grain 16.15a 296

Pine B 1408 b 1im

Mahogany B72cd 89.7

W. hemlock 6.97d 69.7

Red oak 250e 242

Douglas-fir 295e 279

Pire B Hydrated 312e 288

Pine B Paint 2x 6.84 ¢ 74.8

Mahogany Paint 2x 648 d §5.7

Mahogany Paint 3x 3B1e 36.0

* Means (n=4) in columns followed by the same letter are not sigrificanty differert

at P=0.05, Studeni-Newman-Keuls test {€).

°Mean dosage {concentration x time). Maximum theoretical accumukated dosage

inside PVYC cups is 296 oz-hrs/1,000 sg, ft.

Source: Scheffrahn, R.H. and E M. Thoms {1993) "Penetration of Sulfury Fluotide

and Methyl Bromide Through Substrates During Furnigation.” DOVWN TO EARTH™

48 (1) pp. 15-19.

The low affinity for wood also provides this product the fusther advantage of rapid
desorption of the furnigant and quick aeration of a building whan the seals are
ramoved.

It may be difficult, howevar, 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. These surfaces form a barmier much like a plastic tarp
and should be considered in assessing the ability of this product to penetrate into
wall voids or other coversd 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 well
can it be confined for fumigation?” Surprisingly, the relative ease of confinermeant
is characleristic of the product and one of its major advantagss.

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 follpwing table.

Percent permeation loss and adsorption of 8 02/1,000 3q. . sulfury!
fuoride, after 24 hrs from 11-0z glass bell jar with id made of tarp materials.

14124

Alr is largely composed of 78% nitrogen and 21% oxygen. Exciuding water, all
other gases equal only aboutcne percent. These inchude ¢ arbon dioxide, argon, neon,
krypton and others in minute amounts. There are many cortaminants in the
atmosphere such as dust, volcanic ash, smog, etc., with which fumigations are
nat normally invelved. These contribute only a very small fraction of one percent
of the total air.

The amount of water in the aimosphere is variable. The: warmer the air. the more
water air can hoid. This feature Is very important as It relates 1o the use of this
product.

The vast majority of structural fumigations occur ¢lose to sea level. Thus, our
calculations are based on atmospheric pressures of 730 millimeters of mercury
{mm Hg) and 20°C (68°F), which are known as “Standard Conditions.”
Weight of Air

Air has weight which changes with temperature: the colder the temperature, the
heavier the air; the hotter the temperature, the lighter the air. Therefore, cold air
will settle to the lowes! point, whereas warm air rises to the highest point in the
structure being fumigated.

This relativa density of air becomes apparent when a rafrigerator or freezer door
is opsned and tha cold dense air flows out onto the fivor. Conversely, a hot air
bailoan rises because the 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 & relates to use of fumigants.

The weight Is also noticeable when air is moving (wind) or we are moving through
it. The ability to quickly disparse a fumigant depends on the air movemen! we
create with fans,

Water Vapor
The concentration of walsr vapor in the aimosphere will vary with temperature.
The warmer the air, the mors water vapor it can hold.

Relative Humidity (RH) is the amount of water in air re ative tothe 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 thermometer or a humidity
gauge.

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

The Dew Point Dapression is the number of degrees in temperature that the air
must be chilied to reach the dew point. This amount va es slightly from different
air terperatures, The dew point and dew point deprassion are shown in the
following graph for relative humidity levels when the ambient {existing} air
temperature is 50°F, 68°F or 86°F.

For practical purposes, the gases of the air, exceptl for water, are, and tend to
remain, evenly distributed throughout the atmosphere. Water evaporates into
and condenses out of the atmosphere, a function that & largely dependent upon
femperatura, concentration end vapor pressure. This process becomes a lasge
part of the weather of the world. The use of this product in structural fumigation
invoives, and Is influenced by, some of these basic principles as it interacts with
the gases of the air atmosptere,

Example: If the air temperature in a structure is 69°F and the relative hurnidity
is 50 percent, how many degrees can the air temperature be lowered before
condensation occurs?

Percent
Permeation loss Parcant adsorption”
Tarp material Sulfuryl flucride Sulfury! fluoride
Used tarp 100.0 8.8
Tarp A, 10.3 oziyd? 33 6.1
Tarp B, 7.2 oziyd? 55 31
Tarp C, 9.6 oz/yd? 02 33
4-mil polyethyiene 0.0 1.3

a8 Values reflect subtraction of fumigant loss due to glass contalner adsorption
{2.2% for sutfury fluoride). {n=4)

Source: Scheffrabn, R.H. and € M. Thoms (1993) “Penetration of Sulfurd Fluoride
and Methy Bromide Through Substrates During Furnigation.” DOWN TO EARTH™
48 (1) pp. 15-18.

Loss to Soil

The loss of this product to the soil is dependent on soil type and moisture. The
MasterRate calculator takes soil type into consigeration when estimating the half
loss time. Soit water reduces penetration of this product to ks low water solubility.

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

All matters exist in three phases. SOLID, LIQUID and GAS (VAPORS). The best
knownexample 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 sleet;
2. Waler droplets as clouds, fog or rain;
3. Water vapor that wa cannot see but can feel, such as humidity in dry air.

Angwer: See ihe graph below. Condensation or possibly & "fog out” is likely to
occur if the air temperature is lowered by approximately 3°F or more.

Note: 1.0 pound of this product wili lowsr the temperature of 1,000 cu.ft. of air (2.5°C).

In practical use situations, the fumigator can use the information in the graph
below to plan the job (fan size, fan location, fumigan introduction rate, efc.) so
that gas is introduced into the structure in @ mannzr that avoids “fog out”
situations. See Chapter 6 of this manual for additiona: information.

00
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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 imporant, especially whera
seasonal variations are pronounced such as in Caiifornia and $o a lesser axtent
in Florida and Hawail. The following example illustrates this need:

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

Temp of slab or soil {*F)* 55 60 &85 0 75 80

This product per 1,000 cu. ft 16 12 85 8 7 B

*Temperatura at coldes! point of infestaton

These dosage requirements can vary based on changing seasonal temperature
conditions.

in wanter. higher dosages are requred. However, larger majorities of furmgations
take place :n the warmer periods when minimal dosages are sdequate The
fumigator should understand these variations and figure them into the economy of
his practices.

PREPARATIONS FOR FUMIGATION

The fumigator must conform to the fumigant label as we!l as to federal, state and
local regulations. As an additional suggested guide, the fumigator has a compilation
of GOOD PRACTICES published by the National Pes! Management Associat:on
{NPMA). When in doubt, a fumigator should seek assislance from suppliers,
regulataors or other educational sources

Pricr to the parties entering into a fumigation agreement, the Fact Sheet for
MASTER FUME gas fumigant musl be provided to an aduit occupant of tha
structure 1o be fumigated. This Fact Sheet is required by the label for this product,
and should not be confused with the customer chechlist required by some state
regulations.

OCCUPANTS/CUSTCMERS NEED TO KNOW:

1. Their spacific role in preparation for fumigation - what to prepare, what
to protect, turn off, remove, et
2. What the fumigation process {introduction, exposure, aeration and clear-
ance) entails so that there can be absolutely NO ENTRY hy unauthorized
parsonnel into the structure unlil it is cerified clear for reentry by the
fumigator.
3 Tha spedific 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 fumigated. The fumigator should have ac-
cess to all areas of the fumigation site during the whole pericg that the
sfte is under their control
5. Polential problems like:
{} Damage 1o plants toc near the house for proper tarping or plants
included within the fumigation space.
i) Damage to highly sensitive plants.
Iy Damage to old or otherwise fragile roofs (especially tile}, TV anten-
nas, fences, efc.
V) Excelient efficacy of the fumigation, but lack of residual effective-
ness to control future infestations of pests.

Occaswonally items of social value or of a peculiar nature may best be removed
or protected because of the uniqueness of the risk. High-priced pictures,
electronic equipment chemical supplies, etc are some examples. Although this
product is a high-punty material and ds gas phase has not been known to have
caused adverse effects. there are cerain risks from misapplication by the
fumigator and massture 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 instructions on this labei. A good rule of thumb is “when in
doubt. take it pul.” i the customer is unduly concerned about a particular item
pefore fumigation, removal is the bes! approach.

WHAT TO REMGVE 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
waterbods) and pillows compilelely enveloped in waterproof covers or re-
move covers Food. feed. drugs and medicine {including those items in
refrigerators and freezers) can remain in the structure if they are in plas-
tic, glass or meta! bottles, cans or jars with the original manufacturer's
air-tight seal intact Food, feed, drugs and medicine (including items in
refrigerators and freezers) nol in plastic, glass or metal cans, jars or bottles
with the original manuiacturer’s seal intact must be remaved from the fu-
migation site or double bagged If bagged, use bags recommended for
Suffuryl fluoride, such as Masterfumebag, Nylofume®, or Fumiguard bags
All drugs (including tobacco preducts) and medicinals (including those iterns
in refrigerators and freezers) need to be removed prior to furnigation.

FLAMES OR HEATING ELEMENTS

This product is a very stable compound that is relatively non-reactive and
non-flammable. Under high heat cenditions present in gas flames or glow-
ing electric elements, however, this preduct can decompose into sulfur
dioxide SO, hydrofiuoric acid HF, and other decompositicn
products Hydrofluoric acid is highly reactive and can corrode or damage

lsl?po\

many materials including metals, glass, ceramic finishes, fabrics, etc.
Therefore. extinguish all flames including pilot lights of furnaces. hot wa-
ter heaters, dryers, gas refrigerators, ranges, ovens, broilers, etc. Turn oft
or unplug all electncal heating elements such as tf ose in heaters, dryers,
etc. Shut off automatic switch controls for applianc2s and lighting systems
that will be included in the space to be fumigated

Contact your local gas coripany o determine what procedures should be
followed in your area for shutting off natural gas cr propane setvice. The
gas lines should be cleared. Fumigation companies may requesl thal cus-
tomers have the local gas company turn off the gas prior to furnigation. The
local gas company will always need to turn gas sendice orn after it has been
turned off to determine that the gas flow rate and pressure are appropn-
ste.

General guidelines for shutiing off natural gas arc as follows.

1 Nalurai gas service show:d be shut off at the main service vaive located on
the riser at the gas meter. When a single gas mel :r serves more than one
structure. gas service to all customers must be intzrrupted.

2. Use a 12-inch adjustable wrench to turn the servic2 valve one-quarter tum
The gas supply is off when the service valve is pe ‘pendicuiar 1o the fiow of
the pipe.

3. Afer the vaive is in the o f posilion, brush or spray a soap solution {1 cap of
leak soap compound per unit of water) onto the pipefittings Bubbles will
indicate ieakage. If gas leakage cannot be comecte 3, leave the service vaive
off, discontinue fumigaticn preparation and notify the local gas company

4, Bieed the gas line by removing the pipe plug from the outlet tee on the meter
assemble and on any meter located on the manitold. This eliminates gas
pressure within tha meters and houselines. If no tee or pipe plug is available,
loosen the outlet coftar on the meter. If gas pressure continues 1o exist, reinstall
plug or tighten putiet collar and notify the local gas ¢ >mpany. Discontinue the
fumigation preparations.

5. Reinstall pipe plug or tighten the outlet coilar.

6. Visuatly inspect all possible sources of pilot light: Inciuding fumaces, hot
water heaters, gas ranges, oven broilers, gas refngerators. dryers. atc. to
determine that all piipt lights are extinguished. Verify that nc gas pressure
exists by attempting to light one gas appltance int ide the structure. Use a
match exiension too! when lighting appliance ta provent injury. If you detect
natural gas during the Inspection, discontinue any fumigation preparation,
leave the service valve off, and notify the local gas company.

7. With multiple gas meter locations, close the service valve to each individual
gas meter iocated on the manifold.

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

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

Before fumigating, ALL pilot lights must be turned off. The heal of gas
flames, pilot light flames, or the glowing wires or ot surfaces of electric
heaters can cause this preduct 1o break dewn to lorm a corrosive mate-
rial. Make sure the gas flames and pilot flaries of furnaces, gas
refrigerators and kitchen ranges are extinguishad and that glowing elec-
tric heaters that represent a reasonable nsk of 8 hzal source that 15 &t or
near 752°F are turned off.

CHLORINE GAS: Damage to metals can aise occur from the inclusion of
chiorine gas for bleaching or chiorination processes. Ensure this equip-
memt is turned off with no -eaks or excluded from the fumigation

PROTECTING PLANTS AND SHRUBS

Sensitive plants growing near the fumigation job ca1 be injured if they are
exposed long enough to sufficient concentrations of this product. This can be due
to excessive ieakage of fumigant from the soll-tarp se:tl without sufficient wind
to disperse the fumigant, Alsa. this proguct can escape through dry soil at the
ground seal. Usually, the soil at the foundation is the ¢ est in the yard because
of prolection from the roof cverhang. These can be mproved by asking the
homeowner ta water the area next to the building on the day before tenting. They
shouid also cut back plants to ciear the area to place 13nts and ground Snakes
{atleast 18 inches). and rake away the mulch or debris sext to the foundation (at
least 12 inches).

it is the responsibility of the fumigator to ensure tnat the ground seal is
established prior to releasing this product into the structure. The fumigator must
give special attention to the ground seal and can use a |zak detector of sufficient
sensitivity, such as a TIF 5750 leak detector manufactured by TIF instruments,
inc., Miami, Florida that can detect this product to about 50 ppm. Sensitive plants
could potentially be injured by this product during aeration when there 1s
insufficient air movement to guickly 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 exposure period resulting from good confimement
{often in slab type construction) and/or high dosages usnd The fumigator shouid
use the TRAP aeration methcd {direct discharge) or plan to open seams initiafly
in areas, such as, driveway or patio that will not allow exposure to plants.
Junipers, monkey grass, springeri fern, lily grasses and orchids appear to be
especially sensitive 1o this product and their protection may requirg Special
atiention.

Indoor or sheltered plants should be moved to conditic ns similar to their usual
growing habital {e.g., light conditions, temperature, hum dily, etc.) o avoid risk of
nury.
(See alsp Chapter 12 on troubleshooting.)
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Wetting the Soil

Prior to the tarping time {generally the day before the fumigation), some
fumegators require that the occupants or owners wat the soid for the tarp
seal. Often, this can accomptish the necessary "sealing” of the soil and, o
done properly, will not cause puddiing or muddy condilions al tarping Lime
The sub-area of craw! space structures should not be walered or {freated
for subterranean termites immediately pricr to a fumigation. Wel sub-area
should be allowed to dry before fumigation. Enclosing the structure in a
tarp can cause the moisture to be contined end accumulate within the
structure during the fumigation paricd, leaving condensation and/or an odor
problem.

DISTRIBUTION/AERATION FAN

{Also see Chapter & an 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 equitibrium has been reached Rapid mixing of turnigant with
the atmosphere of the structure alse heips prevent formation of pockets of
chilled air, which can produce togging, especially if the atmosphernc humnidity
is high. The introduction of this product must be directed into the air stream
of the fan for best distribution

The fan shouid be grounded and have a capacity of at least 1,000 cfm for
each pound of this product reieased per minute.

Pay special attention to air circulation in cold weather. Low cutside tem-
petatures can induce moisture condensation on uninsutated surfages such
as exposed-beam ceilings, skylights or windowpanes. Fans should be usad
to maintain heat equilibrium throughout the structure during the exposure pe-
riod 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 the adequacy of the circutation. As a
rule of thumb, there shoui¢ be sufficient circulation to establish fumigant
equilibrium within an hour. Experience with the product and with the mea-
surements discussed elsewhere in Chapter 6 will help the fumigater judge
the amount of ¢irculation requited {see Chapter 6 on Fumigant Introduc-
tion).

Continuous Circulation

I addition to effective initial distribution of the fumiganat, equilibrium of the
gas is essential for making sure that the fumigant released into the struc-
ture will reach ail areas in the structure where infastation may exist.

Fans can be used to mamntain ar/gas circulation, althcugh it has been
demonstrated not to be necessary during the course of a normal fumiga-
tion with this product. Care should be taken to ensure fans are in good
operating condition and secure o avoid accidents f they are to remamn on
for the entire fumigation

1t 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
ptoduct. Opvicusly the ar stream should not be directed agamst “loaky”
tarps because excessive gas lgss 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 Blike Each job requires the fumigator to establish
and mantain an effective fumigation environment The fumigation must be
conducted in a manner that will effectively control the pests wilhoul causing
undue nsk to people or property.

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

‘The fumigator must conform 1o the label and this manuat for use of this product,
as well as to federal, state and local reguiations. When in doubt, a fumigator
should seek the assistance from suppliers regulators, Drexel Chemical Company
representatives or other educational sources.

The quality of the seal has a huge influence on the effectiveapss of the
fumigation, increasing the sea! of the furmgation site is one of the mosl effective
ways to ensure 2 quality furmigation and reduce the tota’ amount of furnigant
needed

There are severa’ approachas 1o the challenges of confining the fumigan!. The
fumigator needs to make field judgmenis how to best seal a space. Pay special
atiention to drains, venis, conduits. winng. electrical unction bodes. loor cracks,
wallfloor or walliceiling Joints and damage to cutside walls from equipment.

YAEN

Whan sealing, keep 1n mind a few basic thoughts.

1 Identify and address key leakage areas Careful ir spection of the structure
will help identity leaky armeas Be sure to carefully s2al protruding equipment
on the top ficors and rocts Building eaves also csn be very leaky

2 Tothe extent necassary and possible. close off all connected structures and
install an “air break™ to s.op gas moving to connected structures.

Tape and Seal

Far fumigation structures thal can be appropriately sealed with materials such as
plastic or tape, seal adequately mround doors, windows, vents and other
openings. When necessary to minimize escape of fum gant through the soit and
ta avoid injury to nearby plants, wet soil (it not sufficiently moist) around the
structure 1o act as a barrier for the fumigant. Often, struciures are {oo large to be
completely tarped for fumigant confinement The most comymon practices are 1o
use polyethylene sheeting, non-porous panels, fumigatisntape, spray adhesives,
foams and insulation matesals to seal the structurz for fumigation Thesze
techniques are usually used around doors, windows. rogf eaves, loading docks.
pipes, augers, conveyers, vents, etc. If properly used, these materials can do an
ampie job of canfining the funigant withun the structure.

Stucco or masenry biock bui dings may be seaied by taping laminated paper or
plastic film over outside doorvays, windows and vents. With this method, as with
tape, partitions may interfere with furnigant distributian. When either tape or
paper is used for seaiing, pa-tcularly if a subsection is involved, a re-circulation
{an is required, unless proper smounts of fummigant are Introduced separately into
each compariment to assure an adequate concentration of gas. MNeither sealing
method is recommended fo- houses :n which any waoden section, including
roofing, is exposed to the outside. Always mon#or wit1 a Fumiscope or similar
device when necessary.

Tarping

Good sealing is necessary lor effective furmigation. Tarpaulins (tarps) can be
used In the sealing process with tapes/adhesives to halp seal leaky areas or to
envelop the entire area to be fumigated. This method i3 effective on almost any
siza or type of space’site Tre ability of a tarp to contz in a gas depends on the
conditicn of the tarp, the maerial of construction and is thickness.

it 15 recommended 1o open screened windows befcre taming to aid in the
istribytion of the fumigant betaeen the tarps and the strusture. Athic and subsection
vents should also be opened during furmnigation, at well as interior doors,
cupboards, drawers, washes, dryers and ovens. (Always comply with locat
regutalions concemning barriers to entry into the structure during the exposure
period.)

One of the most critical operations is achieving a tight seal in tarping a structure
at the ground where profrusions, debris or rough-textw red scil or concrete may
provide an opening for gas to escape. 1f the ground surlace is very smooth, sand
or water snakes may be usec eflectively One method of improving the seal with
a sand or water snake is ta run a trough of waler on 1ar)s along with the snakes.
Vinylinylon snake covers do rof deteriorate readily.

To imprave tarp seal, uneven or rough-textured soil s srface should be evened
with soi or wet sand. Grass, muich or rocky surfaces make poor seals

Soak the surface with water, il possibie, at the ground seal or, preferably, have
the homeowner soak the sail in the morning prior to releasing the fumigant. Loose
sand can be packed on the lower edge of the tarp, to i prove the seal. Ramping
with sand or soil is also vey effective for sealing a-ound steps and ridges.
(See Chapter 4 for informabon on instrumentation for detecting leaks.)

The faster the gas reaches eguilibrium within the build ng, the less the loss rate
at the ground seal. Allow 81 lgast two feet of tarp Lo clear the ground snakes to
achieve an adequate ground seal This will accornmods te movement of the tarps
due to wind movement.

Tarp Material

Plastic tarps are semi-permeable membranes that per nit different fumigants ta
pass through them at different retes The passage of Liis product through most
plastic sheeting of sufficient thickness is very siow.

Use onty tarps made of matenals tha! will adequately confine this product for the
required tme. Tarps are so!d 10 many sizes. Experience has shown that the
taliowing have proven satistactory:

4 to B mil polyethylene for “single use” tarps
Laminated (several iayers) polyethylena
Vinyl coated nylon

Neoprene coated nylon

PVC {polyvinyl chicride) soatad nylon

L

Thickness

As a minimum, 4 to 6 mil (160 to 240 microns) thickne:s of the above materials
adequately confines this product A tarp of 100 micror s is equivalent to a 400-
gauge materia’ Polyethy ene tarps less than 4 mil (1£0 microns) are nol of an
adequate thickness o confine this product because "hey do not possess the
strength ang weighl needec for the handling, wind esistance and abrasion
encountered in most fumigations.

Since a!l fumiganis escapa re-adily through any openir3, tarps shouid be kept in
good repair. Rotate tarps o1 a segular basis to ensure that poor tarps are
discarded and new tarps are aurchased 1t is a good idea to mark new tarps with
the purchase date. Patching r ps or holes in the fieid sho ald be kept at a minimum.
Where tarps join, the edges should also be tightly rclled and appropriately
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clamped because ioose fold waste fumigant. Obviously, more clamps will be
needed on windy days

Preventing Condensation
The folowing precautions showid be observed, to reduce the risks of moisture
condensation.

1. When a structure is wet, do nottarp 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 soll is treated with
insecticides, First, atiow the treatment to dry.

3. Lowoutside temperaturas can induce moisture condensation on uninsulated
sunaces such as exposed-beam ceilings, skylights or windowpanes. Fans
should be used to maintain temperature equilibnum throughout the structure
during exposure period, to help prevent condensation.

4. Cold temperatures in warm weather may also warrant special attention. A
structure that is air conditioned to a much lower temperature than the ouiside
air temperature and then opened to introduce het humid outside air, wili form
condensation on cold surfaces, such as heavy brass (an example would be
the fogging of sunglasses when exiting an air conditioned car in the surmmer),
This condition can be avoided by either warming the structure siowly prior to
tenting or wailing unti! all tents are in place before opening windows and
doors to avoid introducing outside air,

See the label ang Chapter 10 of this manuat for addetional mstruclions on tarped
chamber &nd vehicie fumigations. respectively.

PLACARDHNG, USE OF CHLOROQPICRIN AND SECURING FUMIGATED AREAS
PLACARDING OF FUMIGATED AREAS AND USE OF CHLOROPICRIN
This product is a toxic gas without a warning agent

All entrances and all sides of the fumigated envirenment and any connected
area noi monilored must have warning signs. Do not connec! cylinders to
introduction equipment until all fumigation warning signs have been posted.
the space to be fumigated is ciear of people and non-target animais, and 1t
is secured Warning signs must be of weather-resistant material and should
ba securely affixed to the structure. Do not aliow 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:

= Tha signal word DANGER/PELIGRO and the SKULL and
CROSSBONES symbol in red.

= The statement, “Area under fumigation, DO NOT ENTERMNG 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 {including weekends) of
the fumigation company and certified applicator to allow prompt communi-
cation with the tumigation company in case of emergency

Aiso required by labet 1s the proper use of the warning agent, chloropiciin. This
is an essential part of security against improper entry (see Chapter & for proper
chlpropienin placement and rates)

Tarped structures must have proper circulation and exposure o the fumigani.
Windows that have locked screens are not considered normal entries and
should be opened for the fumigation. However, the risk of iliegal entry should be
considered in the pians for securing valuables during the fumigation.

7|39

SECURING STRUCTURES

In order to secure against unauthorized entry durning the fumigation exposure
penod, a locking device or barricade must be used on all exterior doors or
doorways. A locking device or barnicada must be effec ve in preventing eniry of
any exterior door or doorway usiNg normal opening or enterng processes by
anyone other than the cedified applicator in charge of the furmigation of persons
in histher on-site direct supervision. Consull state and local reguiations for any
supplementary instruction and ipcal restrictions on se zunng against entry.

Several additional security cptions to consder mught 1ciude:

1. Locks

a) CLAM SHELL LOCKS

CLAM SHELL LOCKS are cesigned to prevent use
of tne door or occupant’s keys to untock entrance
docrs.

KEV-WAY LOCKS are desijned to prevent use of
P the occupant's keys to unleck entrance doors.
. .. | These function by inserting a two-part locking key
- ):1/] nto the door keyhole and re moving onty half of the
wx}g key The other half of tha It cking key remaining in
the door prevent insertson of the occupant's ey,

c) J-SAFE LOCKS

J-SAFE LOCKS or chains cin also be used on cer-
tain structures.

d) CTHAINS
CHAINS can also be used on certain structures. Pins and staples in
keywsys are not recommended unless they are .he only option and can
only be removed with & special tooi.

2. Guards
Guards may be considered in some circumstances and may be re-
quired in some !ocatiors Consult local ragulations.

3 FumiGuard Intruder Alert System
FumiGuard Inruder Alert Systern may alsc be an excellent security option.
The FG 2525 FumiGuard Intruder Alert System is a detection device that
senses heat and moticn, Properly positioned ir the structure, it could
increase security by alerting the fumigator of an in:ruder.

The alarm congnects to the property phone line and 1s operated by AC or DC
{22-hour rechargeable battery). The FumiGuard A arm 1s pre-programmed
to @ pager number thal the fumigator supplies Onze the unit 1s tripped. an
~alarm” sounds and warns individuals 1o leave. This warning will repeat itself
in two languages four (4) “imes, The FumiGuard Ate rm immedhiately dials the
pager number seven consecutive limes to alert the fumigator of an intruder.

The FumiGuard FG 2525 comes with a one-year | mited warranty. Remote
sensors and remote speakers are alsc available The FumiGuard FG 2525
is manufactured and solc by

Qcean Instruments. tnc.
5312 Banks Street

San Diego, CA 921109
Tel: (619) 231-2557
Faot: (B19) 206-2440)
Toll: {800) 325-851%
Contact: John Hednck

4. Barricades
5. Caution tape similar to that used on construction sites.

6. If a fence encircles the fumigaled structure, posting no trespassing signs on
gateways/entrances.

7. Notify local police to increase patrol.
8. Notity iocal neighbors and neighborhood watch gr sups.
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FUMIGATOR'S CHECKLIST

Even though some duties are assigned t¢ others, the fumigator is responsible
for ail aspects of conduct of & fumigation. Preparations must be carried out
properly before the actual furigation can proceed.

PO Exterior doors secure (Conform (o codes).
PO Tarps, Seals — Prooer and secure.

-target areas secure.
The following checklist can help a fumigator prevent exclusions. This checklist PO Non-targe

is just an example but may not be complete: PO Exterior plants and pets
PREPARATION: PO Neighbors
CONFER WITH OCCUPANTS / PROPERTY OWNERS - PO Spectators — especially children
Protect or remove by occupants (PO) or fumigator (F} (circle which}: PO Warning signs attached.
PQ F Food PO F Pets PG Post and inform guard where required.
PC F High value items PO F Planis
PO Cubage caicuiated {Mcf):
PO F Madicirals PO F Waterproof mattress covers
PO Dosage calcuiated {oz/Mcf)
PO F People PO F Wet soil at sea:

PO Soil or Siab °F

PO F Personal items
PO HLT estimate

IDENTIFY LIABILITIES — POTENTIAL PROBLEMS.

PO Antenna PO Surrounding Plants PO Hours Exposiig
PQ High Vaiue ltems PO PO Wind Velocity
PO Roof PO PO Humidity
OCCUPANCY - SINGLE OR MULTI-UNITS: PQ Cylinder of fumigant secured for measurements . .
PO Contact: PO Time Out:
PO Safety equipment on hand (SCBA and safe y goggles, et¢.).
PO Keys PO
PO Crew Check - Final clearance of building personnel and equipment.
PO Time In: PO

e Warning Agent — Use 1 oz of chloropicrin/10-15 MCF.
AUTHORITIES NOTIFIED; PO introdut 949 wop

PO Close and lock iast entry,

PO Fire PO Regulatory
PO Guard PO Utility PO Start fans.
PQ Police PC PC Wait 5 to 10 minutes for chioropicrin distrib-tion.
SOURCES OF HEAT OFF PO Introduce Master Fume gas fumigant,
PO Automatic equipment PO  Space heaters PG Check far leaks.
PO Elsctric Heaters P s
soic neatar O Stove OPENING, AERATION AND CLEARANCE:
PC Electric pianos/organs PC  Water heater
TAPE/PAPER FUMIGATION:
PO Gas refrigerators PO
PO O doors — Star fans.
PG Pilot lights PO pan o

PO Remove intenior seals — Open windows (wetr respiratory protection).

PLAN FOR FUMIGANT INTRODUCTION:
FANS (WITH FUSES/GROUND WIRE):

TARP/FLUMIGATION:

PC Remove botiom seal.

PO Capacity PO Power Source
PO Open tarps — Downwing side first, then upwind side.
PO Cords PO  Switches '
PO Move warning signs from tarp to structure.
PC Number PO
PO Btarl fans.
PO Position PO

PO Reactivete utilities

FUMIGANT INTRODUCTION HOSE:
PO Testfor clearance ¢~ Master Fume gas fumigant with suitable instrument.

PO Direction PO Site
PO Remove warning signs when site is clearet! for re-occupancy.
PO Eniry PO Special Needs
PO Post fumigation notices whera required.
PO Rate Size 0 .
FO Return bullding kevs to occupantiowner.
PO Security

PLAN FOR FUMIGANT EXPOSURE PERIOD:
PO Monitoring hoses placed.
PO Cpen intericr drawers, microwaves, ovens, dishwashers, doors,
cabinets,attic crawl, etc.
PO Verifyfood and medicinal preparation in accordance with the labe! directions.

PO Windows open with | creens on tarp jobs.
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Chapter 6

DOSAGE, CHLOROPICRIN WARNING AGENT, INTRODUCTION OF
FUMIGANT

CALCULATING DOSAGE

Establishing the regquired dosage

The fumigator is challenged with the task of distributing and maintaining
a concentration of fumigant pver the fumigation period to achieve the tar-
get dosage. Because of the multitude of factors, no two fumigations are
idantical. To specify 8 single dosage rate for all conditions would setdom
be correct — usually it would be either excessive or insufficient for ex-
pected pest control.

Drexel Chemical's MasteRate

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

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, knowiedge, and
experiance to create and implement successful, flexible fumigaticns.
Pracision Fumigation methods: a) allow fumigation when/how necessary,
b} capitalize on enhanced sealing methods, c) maximize exposure time,
and d) utilize temparature 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)
or
D=CxT({CT)

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

CT = 0z-h/1000 cu {t
The concentration in ounce per 1000 cubic foot of fumigant multiplied
by the exposure time in hours

The maxirnum target concentration in Drexel Chemical's MasteRate is 128
ounces per 1000 cubic foot.

The maximum target dosage for all normal atmaspheric pressure (NAP)
fumigatiens is 1500 CT (1500 ounces-hours per 1000 qubic foot).

For vacuum chamber fumigations, the maximum target congentratien is
128 ounces per I000 cubic foot, and the maximum target dosage is 200
CT (200 cunce-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 influance all structual fumi-
gants:

1. Initial fumigant concentration
2. Loss rate of fumigant

3. Temperature at site of pest
4. Exposure period

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

Initiat Fumigant Concentration

Saveral HLT curves show different rates of dosage accumuistion related 1o
exposure time. The curves are plotted for one ounce of fumigant to furnish
ceordinates as unit ounce-hours. To determine the total cunce-hours {OH)
accumulated, multiply the respective ounce-hour coordinate by the number of
ounces of fumigant used.

Under conditions of rapid fumigant loss (short HLT) it is obvious that onty the
initial hours of exposure are of any significance for the accumulation of dosage.
Contributing Factors to Fumigant Loss Rate

Currently, 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 of this product, itindicates
that the main influencing factors are:

. Cendition of tarpaulin or cover.

. Seal condition {where tarp joins soil, steps, wires, fences, eic.)
. Underseal type (siab or soif).

. Volume of structure {ratio of surface area to volume).

. Veiocity of wind.

b N =

|24

The following tabla assigns series of values for tarp end seal expressing their
estimated conditions. Although these values are necessarily subjective, they
have proven useful when associated with the pratces and terminology of
professional fumigators.

The ioss rale factors can be worked out easily on tre MasterRate electronic
calculator o give the HLT (half-loss time} estimation.

MEASURING THE STRUCTURE
Consult on how to measure & building to ba fumigated with this product. Contact
Drexe! Chemical Company or your local distributor for this product.

ESTIMATION OF HALF-LOSS TIME (HLT)
Start with the
basic HLT
of 12 hours, then
Influence Estimated Factor multiply products
by successive
factors-exampie
Excellent 10
Tarp or Stucco M?;?:Im %?8 09x12=
Condittons F air 07 10.8 hours
Poor 06
Excellarn 1.0
Seal &
Tarps Medi [;)89 08x108=
Tape um Bt £ 64 hours
At Sall Fair 07
Poaor 0.6 .
Slab 30
Clay 2.0
Sail Loam 1.0t ;g;‘;ﬁr‘:
Sandy Loam 0.5 )
Sanc 0.25
1 04
3 06
8 0a
16 1.0
Volume i; 12t 12864
(1,000 cufl) 65 16 10 4 hours
. 90 18
125 2.0
400 30
1,000 4.0
Sealed
Tarped  Masonry
0 1.0 1.00
v
Wind -2 09 09n 07 x104=
h 3-5 0.8 0.80 7.3 nours
(mph) 69 07 0.8 .
10-14 0.6 0.80
15-20 0S5 078
20- 0.4 0.70
The rate of fumigant loss is expressed as half-loss time (HLT), the time required
for haif the fumigant to be lost. An example is shown 11 the following table.
HALF-LOSS TIME {HLT) OF SIX HOURS
CONCENTRATION
HLT TIME EH‘F;‘;';SED OF FUMIGANT
( (OUNCE PER 1,000 CUFT)
16
(HLT = & hours) 0
" 6 8
One-half of rematning 12 4
furnigant is lost
18 2
every B haurs 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 70°F and a 20-hour
exposure period.

Required Rate of this Product for Drywood Termite Control at 70°F
and 20 Hours of Exposure for Various Measure Haif-Loss Time (HLT)

HLT 2 4 a8 1z 16 20 24
‘This Froduct in
ounces per/1,000 cuft. 32 17 10 8 T 6.5 6

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

TEMPERATURE AT SITE OF PEST (i.e. Termile)

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. Numercus temparature
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 soil 2 ta 3 inches betow
the surface will reliably represent the temperature of the coldest site that could
harbor the target pest. The measurement car be made in the shads on the siab
with a surface thermometer just before the fumigation.

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

17
HLT Hours 24
16—
15— 16
o ldfp=
E
P—
213— 12
g 12(—
=
0 M-
5 8
w 10—
gy
=
£2 %9 6
S a
gg
g5 71
L
T 6 4
2
w S
@
£
S 4
[ .
»x 31— 2
21—
L}
1
| IS SO N T N N O O
D 2 4 6 B 10 12 14 18 1B 20 22 24

Hours Exposure

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

The range of temperature in the following table represenis mean seasonal
temperatures in Florida and Southern California, where drywood termites are
most prevaient.

Equilibriurﬁ Concentration of this product required for
Drywood Termite Control for a Measured 12-hour HLT and 20
Hours of Exposure

Temp, of slab
or seil, (°F)

This Product
(ozsJ/1.000 cuft)

TEMPERATURE CONTROL

1t is difficult 1o save a substantial amount of this product during winter fumigation
by raising temperatures in the structure. There are no specific racommendations
for heating the structure. However, if an elevated temperature is confirmed with
a thermomater, it can be used in calculations with the MasteRate System.

55 80 65 70 75 80

16 12 95 B 7 €

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

50|24

The following conditions will have to be met, in any case:

1. During fumigation perioc, glowing heat surfaces o~ open flames must never
be used.

2. The temperaturs should still be measured at the coldest potential pest site,
suchasthe 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 calculations, the measured minimum temperatura should be
used.
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FIELD WORKSHEET FOR MASTERATE CALCULATOR

NAME

ADDRESS. -

DATE e —

PHONE NUMBER

INTRODUCTION TIME

PEST. [

DOSAGE FACTOR .

RELATIVE HUMIDITY (%) - .

TARP CONDITION

SHOOTING FAN AMPS.

SEAL CONDITION

a\ 27

UNDERSEAL.

TOTAL POUNDS REQUIRED

TEMPERATURE {F)1___

OZ/HRS REQUIRED

HOURS EXPOSURE

MAX. SHOOTING RATE

CHLOROPICRIN .. . e —

“MONITORING INFORMATION
OZMCF

Time Location
1 2 2 4

Average

MONITOR JOB {YES/NQ) _

WIND (MPH)

ESTIMATED HLT

VOLUME [MCF)

DOSAGE (OZ/MCF} —— e

FIRST READING {EQUILIERIUM) ___ e

SECOND READING

HOURS BETWEEN READINGS

ACTUAL HLT. N - —

CORRECTION INFORMATION
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USING DREXEL CHEMICAL'S MASTERATE SYSTEM

Drexel Chemica's MasteRate is a computer-based program that requires
entry of key information to determine the dosage and amount of this prod-
uct to be used. Befora Drexe! Chemical's MasteRate Program can be used,
contact your Drexe' Chemical Company representative for how to activate
tha computer program for calculating dosage. Drexe! Chemical's MasteRate
Program may be modified and updated from time to time; please contact
your Drexel Chemica! Company representative for more information.

Drexe’ Chemical’s MasteRate has been developed to aliow fumigators to
calcwate the cotrect dosage over a broad range of pesl species, life
stages, temperaturas, and exposure times. Drexel Chemical's MasieRate
delermines the nacessary dosage (gram-hours or cunce-hours), converts
this to pounds of this product per 1000 cubic feet {or cubic meter) based
on volume of fumigated space for all target pests referenced in this
Manua! The program also can calculate the necessary adjustments to the
axposute petiod or pounds of this product required to reach the target
dosage based on fumigation monitoring data

+ The maximum target concentration in Drexel Chemicai's MasteRate is
128 ounces per 1000 cubic foot.

»  The maximum target desage for NAP fumigation in Drexel Chemical's
MasteRate is 1500 CT {(ounces-hour per 1600 cubic foot).

Drexel Chemlcal’'s MasteRate Temperature Range

This Manual statas that the lower fumigation temperatura limit is 40°F for
insects. At present, however, Drexel Chemical's MasteRate calculates spe-
cific dosages for temperatures between BB°F (20°C) and 86°F (30°C).

Drexal Chemical's MastoRate allows the user to input temperatures higher
than 86°F. but will calculate the dosage based con 86°F. Since the effi-
cacy of this product increases with temperature, Drexe! Chemical's
MasteRate dosages for temperatures higher than 86°F are conservative.

Drexel Chemical's MasteRete sllows the user to input temperatures below
68°F. but will calculate the dosage based on 68°F and provide a waming
massage that insect control may be less than optimal due to the cooler
temperature and decreased insect metabolism. Following the fumugation,
monitoring the pest population is recommended to assess contro!,

Drexel Chemical's MasteRate Exposure Time Range

Drexel Chemica!'s MasteRate allows the user to input exposure times be-
tween 1 and 168 hours Short exposures of a few hours are best suited
for vacuum fumigations. while exposure penods of several days can be
appropriatle for reasonably sealed structures Fumigations will commonly be
24 hours due to the need te limit shutdown time, Sut extending the expo-
sure bme can decrease the amount of fumigant necessary. Use Drexel
Chemical's MasteRate to determine the most appropriate exposure time to
meel both the customer's and fumigator's needs

Drexel Chemical's MasteRate HLT Range

DPrexel Chemical’s MasteRate accepts HLTs from 1 to 1000 hours The
fumigator estimates this value prior to the fumigation preferably based on
results of monitoring previous fumigatiens of this structure, or of fumiga-
tions conducted under similar conditions. HLTs of greater than 50 hours
are normally achieved only in chambers and other tightly sealed silos.
Change HLTs in Drexe! Chamical's MasteRate to see the impact of HLT
on the amount of fumigant needed for a fumigation.

Drexel Chemical's MasteRate Area Volume Range

Drexel Chemical's MasteRale calculates fumigant dosages for structures
ranging in volume from 35 to 10,000,000 cu ft. Errors in measuting the
volume can lead to underdosing and not achieving the target dosage. or
using more fumigant than is needed to achieve the target dosage.

Drexel Chemical's MasteRate Ranges

Temperature 68 to 86°F

HLT 1 to 1000 hours
Exposure Time 1 to 168 hours
Volume 35 to 10.000,000 cu ft
Dosage *Low”™ or “High”

*Space” or “Commodity”
“Normal Atmospheric™ or “Vacuum

Furnigation Type
Pressure Type
Limits

Dosage (CT) 1500 0z-h/1000 cu ft (NAP)
200 pz-h/1000 cu ft (vacuym)

Concentration 128 02/1000 ¢u ft

Drexel Chamical’'s MasteRate Example

INPUT

Species Red Flpur Bealle
Temperature BE'F

HLT 15 hours
Exposure Time 24 hours
Volume 800,000 cu fi
Dosage Low

Fumigation Type Space

Pressure Type Normal Atmospheric

OUTPUT

Dosage {CT) 338 oz-h/1000 cu ft
Concentration 23.3 0z/1000 cu ft
Quantity 1164 Ib

22129

Steps of Operation
Preparation pnor tg fumigant release.

1 Deiermine pest speces and life stages to be controlled.

2 Measure temperature at pest location with a thermometer (Drexe!
Chemical’s

MasteRate operates in both English (°F) and metric (*C} units }
Caiculate volume of furmgation space

Determine the targete 1 exposure period.

Estimate the HLT bas2J on previous experier ce or estimation.

In DOrexet Chemical's MasteRate, calculate dos:age of this product in oz
per 1000 cubic foot {or gem/m?) and get Ib (or k¢ ) of this product needed
for the job.

LY

Sequential Fumigations

Sequential fumigations a-€ an amiternative dosage strategy that may be
used to control insect infestations Fumigate once at the low dosage, which
is sufficient for controf of the post-embryonic (lar/a, pupa, aduit) stages,
plus a sigrificani portion 0" the eggs. I 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 at the low dossge. When
sequential fumigalions are done, do not exceed the maximum cumulative
target dosage of 1500 CT {1500 oz-h/1000 cu ft) frr the target commodity

Using Drexel Chemical's MasteRate When Monitoring

During the exposure period, the concentration of this product can be mea-
sured by a Fumiscope or similar device. After the fumigan! concentration
has reached equilibriurn, measurements taken over an interval of tima wili
give the actual loss rate from which the HLT can be delermined. Use of
Drexel Chemical's MasteR ate during monitored furrigations has shown that
significant quantities of this product can be saved compared to unmonitorad
fumigations and better control achieved. Refer to Drexel Chemical's
MasteRate help file for specific directions on how to use this program.

Drexel Chemuical's MasteRate (s designed to determine actual HLT based
on measurements of concentrations of this produst during fumigation.

Monitoring to Determine Status and Updated Dosing Recommendations

1 Measure (with a gas measunng instrument such as a Fumiscope or simi-
lar device) concentration of this product ounce per 1000 cubic foot (grmv
ml)

2 Afler one or more nours, take a second measurement of concentra-
tiorn of this product. Accuracy of HLT incresses as lime between
monsioring intervals is ncreased.

3 Drexel Chermical's MasteRate will calculate the aciuai measured HLT

4. If the HLT is shorter than estimated (more rapic loss of fumigant), then
either more of this product needs to be added to finish on time or the
exposure time may be extended if sufficient product is present. Drexel
Chemical's MasteRate will provide the ttme and “add gas” recommen-
dations

CHLOROPICRIN WARNING AGENT

Because this product is odor ess, protective chioropicr n waming agent must be
released within the structure or site before the furnigation begins. This s
precaudtion to assure that the: space to be fumigated ramains free of psople.

introduction of Chlcropicr:n

Studies have shown thatwhen chloropicrin is applied according to labe! directions,
It will reach warning concantration by the time the fumicant is introd uced and will
maintain a warning concentration throughout a 22 to 2 1 hour fumigation period.
In order for chigropicrin to parform effectively, it must be applied:

+ In a shallow container with fresh wicking material.

+ In the air stream of a fan

+ At arate of 1 0z per 10,000 to 15,000 cubic feet.

+ Do not fil chioropicnn pan or any shallow pan with more than 3 §. ozs. of
chipropicnn

Alsn, il 15 suggested thal introduction of chlorepican sould be:

+ At leasl one each flgor ot 8 multi-story structure,

» At each fumigant introduction site.

»  The most effective placerment of chioroprcrin is ab aul 1 focd behind the fan
with the fan positioned upward at a 45-degree angle.

To avoid probtems with deserption of chioropicrin, a “umigalor may disquaiify
areas with many furnishings on which ch-oropicrin can absorb.

1t 1s important to not over-app y the chiaroprern in any area of the structure, such
as the lowest fioor Reaching a high localized concentration of chioropicrin wi!
only lead to aeration difficulties due to the absorption potential of chioropicrin.
The goal of the furmigator sho-ld be to rapidly attain dist ibution with chioropicrin,
just as with the furmgant

Use Precautions for Chloropicrin

1 Although chloropicnn is an exceflent waming agent, it must not, however, be
relied upon as a deterrent to entry during the entire exposure period of the
confinement conditions are poor or if ihe expesura period exceeds 22 to 24
hours.

2. The amount of chioropicrn MUST be accurately measured. Less than the
required amount will not give sufficient warning; tot. much san be difficult to
aerate.
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3. Store and transport chioropicrin and measuring container in a gas-tight case
outside of the driver's space. Refer to the locai Department of Transportation
for further instructions on transporting chioropichin

4 Ghioropicrin must be tharoughiy aired from a structure before re-octcupancy,
as even very small amounts can be irntating to the eyes. Prior to recccupancy,
it may be helpiul o operate the structure’s arr-handling systems to aerale
chloropicrin from the ducts.

5. Chioropicrin Is persistent when adsorbed on wood or concrete. DO NOT use
tn fumigant introduction hese for this product or pour on conciete or soil,

6. Chloropicrin is an organic molecule with a very high boiling point and fow
vapor pressure refative to this product. These characleristics contribute to its
tendencies toward sorption and slow desorption, and require specific
procedures for chloroplerin introduction.

The following sequence, for each chioropicrin introduction site, is recommended
after preparing the structure for fumigation:

1. Accumulate the appropriate guantities of chloropicrin To assist with accurate
measurement of chioropicrin, measuring devices with resealable/recioseabie
caps are available {SCC Products, Anaheim, CA. Phone 714-761-3292).
The advantage of using these devices is that chioropicrnin can be measured
outside the structure so only the amount of chioropeerin needed dinng the
fumigation Is carried into the structure

2. Make sure that wicking matenal. such as a handful of cotton. 1s present n
each shallow container.

3 Todistribute the chlorepicrin, place the shallow container in front of or behind
far with adequate cfm rating,

4, Pour chioropicrin over the absorbent material The measuring container and
cap may be ‘efl near the container and residues aliowed to evaporate.

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

6. Sea! the last entrance after application of chioropicrin.

7 ' not already started, start the fan (s).

8. Wait 5 to 10 minutes before introducing this product.

NOTE: Chloropicrin is a warning agent that causes smarting of the eyes,
tears and discomfert. It has a very disagreeable 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.

Measurtng Chloropicrin Concentrations

Concentrations of chioropicrin can be measured using Drager sensar tubes
designed for determining carbon tetrachlonde concentrations. For additional
inforrnation, contact your distributor or Drager representative.

MODE OF OPERATION

Tube tonsists of a pre-tubs and an indicating tube. The pre-tube contains a while
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: 58°F to 86°F {15°C to 30°C)

+  Humidity: 3 to 15 mg/l. (corresp. 80% r.h. at B6°F [30°C])

*  Almospheric pressure: for comrection of the reading, multiply by factor F.

F= 1013
Actual atmospheric pressure {hPa)

PREREQUISITES

The tubes may only be used in conjuction with the foliowing Brager Pumps:
Mode! 21/31, Accuro, Accuro 2000 or Quanitmeter 1000 Using other pumps
may resuit in considerable measurement errors

Observe the Instructions for Use of the pump.

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

The measurad value applies oniy to the place and date of measurement.
MEASUREMENT AND EVALUATION

1. Break oif the tips of both tubes ir the fube opener
2 Connec! them using the rubber tubming suppled.
3. Inseri tha combined tubes tghtly in the pump. Arrows point towards the
pump Measunng range: t to 15 ppm (5 strokes, scaie n=5)
4. Suck air or gas sample through the tube Measunng period is approximately
six minutes
5. Read the entire iength of the yeliow disccloration
«  Mullipty the value by factor F for correction of the astmespheric pressure
Erder the result in the measurement record. Relative standard deviation
+15% to 20%.
« Obsarve possible cross sensitivities
= Flush the pump with ait after operation.

25\ %A

DISPOSAL

See labe! for drections For disposa:, observe safety recommendation S 2-26-
28 1-36/37-44 Keep out of reach of unauthonzed persons ConterMs are
corrasive

Avoid contact with skin
Note. Chioropicrin detection tubes have a limited shelf Ife.

INTRODUCTION OF FUMIGANT

The proper introduction of this product {release from the cylinder) is essential to
the success. safety and economy of a fumigation. Tha fumigator must understand
the principles involved as well as the conditions tha' exist for introducing the
fumigant on each job. No two jobs are alike.

Many of the prablems Iisted in the “Troutieshooting” section (see Chapter 12)
are results of improper introduction of this product.

USING THE CYLINDER

This produc! s supplied in cylinders equipped with tubes that extend from the
bottom of the lank to a valve on the top. To release t1e fumigant, this valve 1s
opened to permit a frea flaw af the quid, which vapori. es as i estapes fram the
re'ease hose.

The last 3 o 5 pounds of furngant in the cylinder will tarn to gas before moving
through the hose and the rate of flow is thus markedly reduced. During this
phase, the cylinder and hose wiil often become frosted or iced. Care should be
taxen to keep this melting frast from dripping onlo hoisehold fumishings.

The valve should be turnec fully cpen. initially, the valve should be opened
slightly until fiow has begun and then opened about a1e full turn, which should
give full flow through the 1/8" fumigant introduction hese. When finished, close
the valve lightly using a wrench with a handle of 10 inches to 20 inches in length.
A clearance deteclor or leak detector may be used to test for a tight seai at the
connections.

Also refer to Chapter 3 of th's manual for additional information on cyiinder

WEIGHING THE FUMIGANT

Either platform or hanging scales can be used to weigh the cylinder containing
this product duning mtreduction of the fumigant. In the ¢vent that hanging scales
are used. modified bennels o- cylindar slings should be used to hang the cylinder
from the scaie The cylinder should never be suspent ed by the valve’

See Chapter 3 of this Manual for addwional informaticn

Consuit Drexe! Chemical Company or your MASTEF: FUME distributer for a
source of supply.

The scale should be routnely cahbrated, regardless of its type, to assure
continued correct readings. Refer to the scale manufz cturer for further details

RELEASING THIS PRODUCT

Worker Safety

When releasing this produc! from the cylinder, the cperator must wear face
shield or goggles. Since there is a polential for the fumi jant introduction hose to
detach from the cylinder, all onlookers should remain ai a safe dislance from the
release site. See Chapter 3 ot this Manual for more information.

Preventing Damage to Property

The minutely small quantity of impurities in this product are of no consequence
when it is correctly ntroduced and matntained in the gas phase These mpuriies
can cause damage and accelerate corrosion if a fogout occurs during fumigant
introduction. resulting in condensation on susceptible Jbjects: 1.e . metals. tile.
glass. fabrics, efc

Reaching Equilibrium

When this product 15 released as a figuid from the fumi jant introduction hose, it
bacomes very cold as it expands to form a gas and chils the sumounding air as
the two mix

This chitting causes formation of a fog that must be dissipated. The rate of
dissipation dapends upon the rate of release, atmospenc conditions and the
mixing rate {which is determined by fan number, type a1d placement). Because
it is chilled, this product in air 1Is much mere 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 1o low concantration
and will, therefore. come to equilibrium in 2 confined space. This produc! will do
the same when il s introducet into a fumigation space, regardless of the fact that
molecuies of this product are heavier than air molect les. In spite of the hugh
vapor pressure of this product, the rate of passive diffu sion may be too siow for
this to occur within the practcal troe of & fumigation. Thus, good mechanmical
distribution, such as the fans 1s essenbial

Substantia! fans are needed when inroducing this product for the following
reasons’

1. Prevent stratification
2 To aid proper dispersion
3 To assist temperature distribution
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FUMIGANT INTRODUCTION - SELECTION AND USE OF EQUIPMENT

Safety Equipmant

Wear goggles or full face sheld for eye protection during intreduct:on of the
fumigant. Do not wear gloves or rubber boots. De not reuse clothing or shoes that
have become contaminated with liquid of this product unti thoroughly aerated and
cleaned.

Hoses

Release the fumigant through a suitable ieak-proof hose with a musimum burst
pressure of 500 pounds per square Inch (psi). In addition, the dimensians of the
fumigant introduction hose can have a ierge 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
fiow rale of this product and tha effect of hase iength 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 65°F

TUBE INSIDE DIAMETER POUND OF THIS PRODUCT

(D) PER MINUTE
1/8 4
14 20
172 45

EFFECT OF HOSE LENGTH (1/8" ID)
ON THE FLOW RATE OF THIS PRODUCT

LENGTH POUNDS OF THIS PRODUCT
{FEET) PER MINUTE

25 4.0

50 28

100 20"

“Where furnigant inteduction rates lower than 2 Ibs Jmin. are needed, a longer hose

can be usedfe.g 2001t ).

Fumigant introduction Stand

A raised fumigant introduction stand can be constructed of PVC pipe and the
base weighled with rebar Attaching the hose %o customer furnishings is not
recommended because these fems may not be damaged if contacted by tape or
liquid of this product

Another widely used so.ution s to securely tape the introduction hose lo a tarp
clamp, andthen use the tarp clamp to attach the hose tothe fan cage  in this case,
the fan case 1s angled 45° upward Also, successful introduction of fumigant has
been obtained by attaching the introduction hose to a cofled sand snake in front
of an up-angled fan at 45°.

It is recommended lo always leave the introduction hose m 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 Sheeting

It ts recommended that proteclive sheeting, such as polyethylene plastic under
the stand, hose and fan, be used i further protect fioors and floor coverings
during application. All of the options outlined above, for fumigant intreduction,
offer the flexibility to incorporate protective sheeting in critical areas.

Chleropicrin Introduction

Chloropicrin should be introduced at each intraduction site for this product
Chlgropicrin must be used within the structure at least 5 to 10 minutes pricr to the
introduction of the fumigant. Piace & handful of cotton in a shallow container and
setthe container in the ar stream of afan. Use 1 4. 0z. per 10,600 to 15.000 cubic
feet of space to be jumigated {See section on Chioropicrin in this Chapter for
addilional information).

Fumigant Introduction Site

The specific sile of release of this product is very important to the success of the
fumigation This proguct should be introduced In 8 manner to achieve rapid
equiibrium. avoid excessive 10ss due fo stratification and ensure safely to
personnel and malenais Usually this can be accomplished by directing the flow
into the air stream of & fan that has the capacity of 1,000 cfm for every pound of
this produc! introduced per minute

Considerations for Site Selaction

1. Larpest space

2. At least on locahon at each floor of & multistory struciure.

3. Proomity of furmishings that might be damaged by introduction.

4. Since it s supggestad that chioroplerin be applied at each introduction site for
this product. consideration shou'd be given to the furnishings in each site. H
the furnishings in & given area are such that chiorapicrin desorption may be
a problem {overstuffed furniture, many boxes, pillows. excessive clutter, etc.)
the fumigator may want to disqualily the said area as a polential chioropicrin
application sita,

5. Number of sites: Studies support a fumigant intraduction site for sach 20 to
40 Mcf in a single-family cwelling. For site selection in large or multi-unit
structures, see Section on "Fumigation of Large or Multi-Unit Structures”.
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Stle selection 1s made using common sense. Ask, “If th s product was introduced
in this location, how and waan wil it get to the mos: remote locatiens in the
structure?” It may be necessary to use multiple introdur:tion sites to rapidily attain
equitibnum As a rule. Ihs not ~ecessary from an effica.cy standpoint to introduce
fumnigant drrectly inta the attic space. With proper site se ection and fan placement,
this product will reach equilibrium threughout the struc ure and will not stratify in
the lower reaches of the building

Purpose and Cholce of Fans

There are three purposes for fans in a structurat furnig ation: 1) fumigant control,
2) crculation, and 3) aeration Common high veloci-y axial fans used in the
fuamigation business ara Pat on, Lakewood and Dayto 1. These fans are usually
the mos! practical and are the most often used due & their relatively low cost.
Fans ensure thal the fumigart equiibrium ls achieved i a timely manner, and aic
n the ventilation and aeralion process. In all cases, the ‘an selection is important.
Axial flow fans with the propelier-type blades are suggested because they move
high voiumes of arr per minute

When selecting a tan, check the manufaclurer’s specifications and ensure that
the fan 1s OSHA approved. grounded, contains a thermal shut off switch, measts
or exceeds the cfm needed and has a shield for protection. Similar to other
fumigation equipment items, fans will wear and need 1 be replaced. Never use
an unsafe fan in a funugation and remember fo carry adapters with you to
accommodate a 3-prong pluy Gaenerators should be provided to run the fans if
thes fumigation site is not equipped with electricity.

Fan Capacity

Tha specifications for fans are numerous, e.g., number of blades, speed {rpm),
walts, amps, shrouds, blade size and most importantly biade shape. These
{eatures affact the amount o1 air the fan can move, wh ch is usually reported as
cubic feet par minute {cfm). It is extreme!y important that you confirm the cfm
rating of the fan by checking the manufecturer's rating. For example, 18 inch 2.6
amp, 200-watt fan could have a different cimrating base d on whether it has & tear
drop or flat blade design. A Z0 inch non-industriai fan will not move as much as
en 18 inch industrial fan due fo the blade design. The ofm ratings are set by the
manufacturer utilizing a gauge or meter in front of the circulating fan.

For example. when introducing this product through a cne-eighth inch {1/8 inch)
diameter (ID) hose, 25feetion the release rate will be roughtly 4 pounds perminute
That rate of release of this product, according to the tabal, would require a 4.000
cfm capacity fan

Take note that there may be significant vanation in cfm ratings among fan
manufacturers and fan models. Contact the fan manufazcturer for specifications

Positioning Fans

There 1s no set pattern estat ished 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 east 1 for each
floor of the structure, including sub-areas (basements) and ppen attics, if
accessible. Fans should be positioned in such a way that the fumigant will be
rmrxed rapidly to reach equilibaum.

It is good fumigation practice 1o use more fans in stractures that are divided
into numerous smaller compartments or rooms. {See Chapier 11 on
Companrmentalization)

Distribution and Aeration

it is recommended that this product be introduced into & structure in such a way
that it reaches equilibrium rapidly, since the exposure pariod does not begin until
equillibrium has been reached. The number of fans will accumulate the calculated
hours of exposure by reading equilibrium in the estimated time {us«uaily one hour in an
average house). The fumigant introduction fan {s) wili mix the warm air of the
structure with the cooled duning introduction of this product and act as a *heat
exchanger”

For best distnibution. the introduction of this product shuld be directed into the
air strearn of the fan. If you elec! to shoot with the air stre am, 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 cfm for each pound of this product released per minute.

As noted in Chapter 8, tans are equally important dunng the aeration process of
the fumigation Depending on the size. compantmenta ization, actuat HLT and
terminal concentralion. fan p acement will be criticai t uring active ventilation
Gthten, the fans will need to be repositicred for aerati in. The best use of the
aeration fan (5) is to position so airflow Is mawing i one direction. Position fans
for fresh air intake In operngs on one side of the structure and fans for
exhausting fumigant in openmngs on the opposile side f the structure.

Sites of Multlple Release

The number of release sites tor this product will be cictated by the size and
configuration of the structure end the adequacy of the circulation. As a rule of
thumb. to establish fummigant e gailibrium within an hour, tnere shouid be sufficient
circulation. Experience with the product and with the reasurement discussed
elsewhere in this Chapter will help the furmgator judge tne amount of circulation
required.

CONTINUOUS CIRCULATION

In addition to effective initiai distribution of the fumigant, equilibrium of the gas is
essential for making sure that the fumigant released into the structure wilt reach
all areas in the structure where infestation may exist.

MASTEF FUME Page 20 of 35




Ensure fans are in good operaling condition and secure to avoid accidents if they
are {o remain on for the entire fumnigation. After this product reaches equilibream.
introduction fans can be tumed off remotaty. Often, fans are left an during the
fumigation to assist with ventilation of the fumigant during aeration.

All furnigants leak. The ground seal and tarp condition play a role in confinement.
Unless there are abnormally large leaks, continuous circulation during the entire
exposure period will not appreclably affect the loss rate for this product. The air
strearm should not flow directly against “leaky” tarps because excessive gas loss
can Doour.

Generators should be provided 1o run the fans if the fumigation sile is not
equipped with electricity

Use of Industrial High Velocity Turbo Flow Fan for Intreduction 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. Thus TurboFlow fan was
developed to mest industry needs far a more durable fan able to withstand fough
conditions and demanding long-term use encountered in struclurat fumigations,

The TurboFlow fan for this product utiizes two important physical attributes,
which maximize fumigant mixing by maintaining and extending maximum high
velocity airflow: 1) 8 unique shrouded fan housing, and 2) a large commercial
industrial seaied motor

Best Practices

1 Ensure thai the fan s in good working order

2. Determine the bes! 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 anc forefinger, measure the appropriate
amount of introduction tubing needed so that approximataly one-half to
three-fourths inches of the hose will extend from the holder perpendicular to
the face of the fan.

5 AfRer 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 diameter.

6. Loop the tubing back carefully through the higher malching hole of the holder
leaving a tube end of a one-half to three-fourths inch. Leaving a one-haif to
three-fourths inch loop in the tube betwean steps 5 and 6 provides tha best
result. MAKE SURE THAT TUBE IS NOT KINKED!

7. Once the tubing is in piace, adjust the tube and holder easily until the fube is
projecting outward and is perpendicular o the fan face.

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

Ordering Information

Contact your local fumigation/pest control product distributor of the TurboFiow

tan orders or questons

CONTACT:
King of Fans. inc
1921 N.W. 22 Street
Fort Lauderdale, FL 33311
Krockenbach@kingoffans.com
(800) 330-3267 Toll Free
{954) 484-4602 Fax
Gotowww kingoffans.com for updates and add#tional ordenng information

Change of State
When water evaporates, it coals the air because Il takes heat to change state
from a hquid to & gas

The following situations can be encountered when ntroducing this product.
Below are suggestions on how to avoid them:

Frozen Valves and Hoses

When liquid of this product is released from the confinement of the cyiinder, it
quickly expands into a gas because it boils at -b5°C (-67°F). Like evaporating
wator, it absorbs heat from the surrounding matarial. The emount of heat needed
from the air to evaporate one pound of this product is 20,460 calcries. The loss
of this amount of heat wil chill 1,000 cubic feet of sea-level air about 4.5°F for
every pound of this product released.

ifthe vaive 18 “jusl cracked’, o reduce the rate of release. this product will expand
from a liquid to a gas in te hose. When this happens. a chilling and consequent
frosting of the outside of the vaive and hose occurs This is evoided by allowing
futi fiow through the vaive The rate of flow of this product should be controlled
by the inside diameter {ID} and length of hose, and not by restricting flow through
the valve.

Frozen Cylinders

If there is a break in the dip tube in the cylindar, the gas phase of this progduct will
be discharged when the liquid Jevel falis below that point. As the hiquid expands
in the cylinder, heat will be taken from the surrounding area and the cytlinder will
frost or freeze at that point. This product will be discharged at a slower rate
because it is i the gaseous phase Cylinders showing signs of a broken dip iube
{which is a rare occurrenze) shouid be red tagged and returned to the distributor
so that the problem can be corrected hefore refilling
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Liguid Phase of this Product Splattering Qut of introduction Hose

If this produc! is allowed to expand in the fumigant intre.duciion hose, this chilling
can be sufficient to prevent [ull vaponizaton of this praduct so that “super cold”
liquid phase of this product is splattered out of the hose. This can cause moisture
stains, corrosion or other damage 1o objects it strices (see Chapter 12 on
Troubleshooting).

"Fog-Outs"”

This praduct will also take the heal needed for vaporization from nearby objects.
if the drop in temperatuse of the object reaches the dew point of the surrounding
air, water can condense or 1. The liquid water that condenses on an ohject
chilied to or below the dew puint is called dew, similar to dew on glass containers
of chiled drninks

A cloua of fine dreplets suspended in air near the grow nd is calied fog. It is very
important that the fog be controlled and dew formation be eliminated when
introducing this product because liquid water absorbs the very small amount of
impurities in this product which can accelerate comrasion or stains (see Chapter
12 on Troubleshoating).

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

Releasing this product will cause some fog. A siow rel¢ ase and low hurnidity will
cause less; a fast release and high humidity will cause nore. After the fog forms,
it will evaporate at a rate dependent on the relative humnidity and temperature of
the fumigation atmosphere. Thus, 1 s very important {3 use proper fans to help
mix the heat of the building and furmigation atmogphera t0 evaporate the
condensation Consult the izbeis for complete instructions on introducing this
product!

Prevention of “Fog-Qut™:
Thefollowing are potential routes to red uce the incidence of moisture condensation
when fumnigating air-conditioned structures in hot, huriid weather:

1. Let structure warm a day or two before fumigation to equalize inside and
outside temperature and stabilize the Relative Huimidity (RH)

2 Run air conditioner during wrapping of structure unt | the sea! is complete. Do
not open windows and tzrp air conditinning comprassor unit until the entire
structure has been tarped. This will minimize contdensation from occurring
when warm moisture-lagien air contacts cooled intenor surfaces

3. Reduce the introduclion rate with a smaller diameter hose, longer hose or
putsed {interrupted) introduction.

4. Reduce the amount of this product introeduced into one area by using multiple

introduction sites. This is equally important for benstle and other high-dose

fumigations.

To hasten heat exchange, use muitiple fans or laryar fans.

6. Monitor fumigation to red ice the overall fumigant requirements or extend. if
practical, the expasure pariod.

7. Use a combination of several of these techniques to reduce the release rate
and relative humidity, for difficult situations. and inc ease the hea! exchange
of the structure to the funigation atmosphere Thz MasterRate electronic
calculator takes into cansideration relative humidity and fan capacily in amps
to recommend the introduction rate of the fumigan .

USE PRECAUTIONS WHEN INTRODUCING THIS PRODUCT

o

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

FUMIGANT INTRODUCTION SUMMARY
The method of introducing this product has a very imaortant influence on the
efficacy as well as the profitabdity of the proyect.

Below are ponts that need to be considered when indraducing this product

1 The methods used in the introductian of this produc’ will agree with the need
to develop a dose of sufficient ounce-hours fot the working temperature to
control the target pest throughout the structure.

2 This product should be introduced in a manner 5o as to be sale {0 personnel
and property inside and cutside of the fumigation s pace.

3. Equilibrium shou!d be reached within an hour after this product is introduced
in the buiiding.

The following subjects need to be used in making juigments for introducing
this progduct

1 Structure

8. Sue
b. Configuration — oper 2" compartmentaized; sir gle or mulb-story, elc
¢ Number and location of release pf furnigant
d Seal - type of structure and soil
e. Pest - dosage require ments
f. Half-Loss-Time (HLT)
g. Working temperature
h. Relative humidity {intenor)
. Air-conditioning
j. Others
2. Weather
a Humidity
b Temperature
c Wind
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3. This product
a. Dosage for required ounce-hous (QH} for pest
b. Pounds of this product far 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 (D) of hose
b. Length of hose
¢. Placement and direction of outlet

6. Intreduction of Fumigant
a. Time of introduction
b. Reiease - all at once or periodic “bursis”

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

= Fanamps

+  Hose diameter

«  Hose length

» Protective sheeting under fumipan! release painis
= Pounds of this product released

» Time of introduction

ENTERING A STRUCTURE UNDER FUMIGATION

i emergency entry into a structure under fumigation with this product 1s fequired,
properrespiraiory proteciion, Self Contained Breathing Apparatus (SCBA), must
be used. See Precautionary Statements {(Personal Protectve Equipment ) section
of the labe! of this product.

FIRE FIGHTING

General Information

This product is not combustibie. However, In temperatures axceed:ng
approximataly 400°C (752°F ), this product will degrade to form hydrogen fiuoride
{HF] and sulfur dioxide Theoretically, the number of vunces of HF/1,000 cubic
feet produced during a fire in & structure containing this product wouid equal 0 4x
number of sunces of this product per 1,000 cubic feet {in temperatures exceeding
approximateiy 400°C, each moie {102 gm) of sulfuryl fiugride will degrade to form
2 moles {40 gm) of hydrogen fluoride {HF }}. Nonetheless, amounts of HF actually
produced during fires invalving 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. Chioropicrin is a non-combustible liquid and is
not soluble in water. At temparatures exceeding 233°F (112°C), chloropicrin will
degrade to form hydrochioric acid, phosgene and oxidas of nitrogen such as NO,
and NO. The concentraticn of chicropicrin used during fumigation with this
productis 1fl.oz. per 10,000 - 15,000 cubic feet, which equals 17 to 26 ppm. Due
to the small amount of chloropicrin present during fumigations, the amount of
decomposition products of chioropicrin formed during a fire would be insignificant,

Cylinders of this Product

This product is packaged as a gas under pressura in cylinders. Cylinders contain
both gas and liquid. Cylinders containing this product are designad not to exploge
in high temperatures. A fusible plug in the cylinder valve hody melts at 158 to
165°F (70°C to 73.8°C) releasing the conlents of the cylinder

Use of Water

Evolution of hazardous malerials can be minimszed by use of water duning a fire.
Water will scrub out pant of the HF and SO, formed by decompesition of this
preduc! in the flame. Water also can be used o cool cylinders of this product and
prevent discharge of the product caused by melted fusible phgs If possible,
avoid runoff into waterways The toxicity of this produce in waler for fish Is
unknown.

Protective Clothing
Self-contained breathing apparatus {SCBA) and normal “turn-out” gear should
be wom when fighting fires in structures under furmigatior with this praduct

For fires nvolving cyunders of this product

When fighting fires n atmospheres containing potentially high concentrations of
thug product, self-contained breathing apparatus (SCBA} and encapsulating protective
suits should be worn. Protective suit matanai shouid be compatible with exposure
to hydrefiueric acid.

Chapter 7

MONITORING THIS PRODUCT

Menitoring discussed within this chapter refers to measunng accumutated
dosage and does not refer to required monitonng for worker and bystander
exposure.

Moni#toring fumigant concentration at key places in the furmigated enviranment is
recommendad because it can provide important information to the fumigator
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ragarding the placement ot fumigant introduction si es that will assist in the
efficiency and success of future fumigations. Thai, in addition 16 helping
maximize efficiancy of a larg s fumigation, monitoring fL migant concentration can
serve as a laarning experience for the fumigator, For instance, i equilibrium is
not achieved quickly. the furnigator can consider placng additional introduction
sites or fans in the next fumigation,

Measurement of the accunulated coneentration of this product while the
fumigation is in progress becomes increasingly valuzble as the structure size,
complexity and the repercussions of poor pest contec | increase.

Specific guidelines for menitoring a typical fumigation

This product should be circutated so as to reach equilibrium rapidly, ideally within
an hour of introduction. The time for HLT determination starts only after
equitibrivm of this product has been established.

1. Mondor this proguct n spaces most representat ve of the atmosphere in
which insects will be located within the structure. In lamger jobs. more
sampling points may be necessary

2. in structures with partitions or poor air circulation, samples should be taken
frorn the separate sections, such as living space sub-section, athc, each
fioor of multiple story structures or each unit In a pe riitioned building such as
aparimenis

3. Measurements should be as dependable and accur ate as possibie, especiatly
when low cancentrations are involved

4 The time required between measurements to determing tha HL.T will depend
on the estimated HLT or past history of the struciure.

Two to 4 hours will usuatly be sufficient, but more tim2 may be required: in the
case of very large structures or excellent haif-loss times.

EQUIPMENT

MasteRate Calculator

MasteRate electronic calcy lator can be used for both non-moenitored and
monitored fumigations. Mas:eRate caiculator may al:0 be used for monitored
tumigations.

Monitoring Hoses

Arrangements should ba made to place sampling hosas in the structure prior to
fumigant introduction Clear viny! hoses (1/4™ to 3/8" ID)) should be placed so as
o sample representative oo xcentrations with a Fumis cope or similar device

Monitoring fines shouid be placed on the fumigated structure at all levels
including sub-ficorings, attics. # accessible. At least or e-half of the lines should
be placed in areas/rooms away from the point of fur igant introduction. Place
iines in areas representative of the different urits, i the structure is
comparimentalized into separate towers, wings of otter sub-units.

Determination of the time for HLT only beings after equilibrium of the gas
fumigant has been established. It is usually desirable, after this time, to draw
samples from the main reservoir {living saction) as well as the sub-area and attic
craw! sections. A single sampling site can be corsidered i a very good
distribution method is used.

MONITORING HOSES - PLACEMENT AND USE
Below are recommendations on placement and use of monitoring hoses:

1. Labe! exterior end of the 1ose with sample jocation before running the hese
outside the structure, whean using more than one roonitoring hose.

2. Secure the window when rurning the hase through an open window to avoid
ciosing and constricting the monitoring hose accidentally during fumigation.
When fumigation fans are turned, secure interior doors so they do not ciose
of they may constrict the monitoring hose as well as prevent rapid equitibrium.

3. Sampling heses are generally placed to sample at 3} to 4 feet above the floor
{mid-level). Secure the ends of the samplfing hoses in a way such that the
sample hoses are not constricted and the objects will not be damaged.

4. Monitoring hoses should be checked for airflow 1sing the Fumiscope or
vacuum pump after placzment. Confirm that the =lectricity is available to
operate the monitoring equipment during fumigation

5. To prevent moisture from collecting within the hose, use tape or plus to cap
the ends of the hoses when not in use. To prevent ur authorized persons from
tampering with the hoses it 1s advisable to roll up tr e hose and place it in an
inconspicuous area when net in use.

FUMISCOPE
Refer to "Chapter 4-Equipm2t” section of this Manval regarding Fumiscope
monitoring equipment for oparating. calibration and fepair procedures.

MONITORING A LARGE FLMIGATION

Monitaning lines, i generai, should be placed on all levels of the fumigated
structure, including attcs and sub-areas. if accessibl: At ieast half the lines
should be placed in rooms/ar2as distant from fumigant mtroduction points. if the
structure 13 compartmentaized into separale towers, wings or other sub-units,
place hnes in areas represer tative of different sub-unts.

Monitoring can be conducted if twee permuds, in 8 manner so that the exact
amount of this product required 1s introduced based on the measured half-loss
bme (HLT). This type of precisian fumnigation is conductad by initially introducing
a portion of the calcuiated dosage of this product, moalering to determineg the
actual HLT, and then adding s product o achieve sufficient ounce-hours in the
thme remaiming for the turmigat on.
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Constructing a manifold can significantly speed the process of faking concentration
readings. 5o with the use of auxiliary air pumps to purge multiple monitening lines.

Note: For additional information regarding large or otheswise special fumigations,
see Chapter 10 on “Fumigation of Large or Multi-Unit Structures™.

MONITORING SCENARIOS

Following are descriplions of scenarios in which the MasteRate calcutator and
Fumiscope are used to monitor fumigant dosage and determine what aclion is
required, if any, to ensure a successful fumigation.

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

DOSAGE 1X

TARP GOOD
SEAL MEDKIM

WIND 5 MPH
VOLUME 30 MCF

UNDERSEAL SLAS

TEMPERATURE T0°F (21.1°C)

HOURS EXPOSURE 20 HRS.

LIsing a non-monitored dose calculation, you arrive al an estimated HLT of 24.8
hours and a dosage of 8.5 vz/mef, or a total of 15,9 pounds. The reguired oz/hrs
are 97.7 for that temperature.

A good use of monitoring in this situation would be to take an equilibrium
concehtration and ana fumigant concentration measurement just prior to breaking
the seal (a terminal concentration). In this way, you could be cerain you
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conditions are as follows:

DOSAGE 1X
TARP GOOD
SEAL MEDUM
WND 10 MPH
VOLUME 30 MCF
UNDERSEAL CLAY
TEMPERATURE 7°F {21.1°C)
HOURS EXPOSURE 20 HRS.

In this case, the calculator provides an estimated HLT of 13.9 hours and a dosage
of 10.3 oz/mef or 18.3 pounds. Lets say, though, tha: your tarps blew open &
hours into the exposure period. After re-sealing the tarps, you have 8 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, loiiowed by 2. When yos enter the appropriate
information, the calculator responds by advising yo. 1o add 21.9 pounds of
fumigant to complate the jot within the next 8 hours.

Scenarie 3b

FUNCTION 2 - MONITORED

In the previous example the calculator's response is t-ased on the assumption
that the estimated HLT was accurate. If you had mon tored the job, you would
have verified the HLT. In addition, following re-sealing the job, you would
measure the remaining fumigan!. After entering the first and second readings
and determining the actuai HLT of additional hours required and hours
remaining, prass FUNCT followed by 2 and enter the appropriate information.

accumulated adequate oz/hrs. ERST READING 1 OZIMCF
FRST READING 9 OZMCF SECOND READNG -0 OZMCF
SECOND READING 4 QZIMCF TIME BETWEEN READINGS 2 HRS.
TME BETWEEN READINGS 19 HRS. ACTUAL HLT 14.5 HRS,
ACTUAL HLT 16.2 HRS. INMAL HOURS EXPOSURE 6 HRS.
ACTION REQUIRED NONE; JOB IS ACCOMPLISHED HOURS REMANKG 8 HRS.
OZMCF REMANING 2 OZMCF

In this case, you introduced the non-monitored desage bul antered the job in the
MasteRale calculator as monitored. That way, you were able to enter the
equilibrium and terminal fumigant concentrations and determine that although
the HLTwas shorter than estimated, the appropriate oz/hrs had been accumulated
and the job was accomplished on schedule.

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

DOSAGE X
TARP GO0D
SEAL MEDIUM
WIND 5 MPH
VOLUME 30 MCF
UNDERSEAL SAND
TEMPERATURE 70°F (21.1°C)
HOURS EXPOSURE 20 HRS.

This time you introduced the monitored dosage, giving you an estimated HLT of
2.1 hours and the dosage of 32.5 az/mcf, or 61 pounds. You measuse the
fumigant concentration at equilibrium {§ hour after introduction} and again 2
hours later lo measure actuai HLT. You placed two monitoring hoses in two
different areas of the structure to double-check that equilibrium was achieved
and maintained.

FIRST READING 40 OZMCF
SECOND READNG 12 OZMCF
TME BETWEEN READINGS 2 HRS.
ACTUAL HLT 1.2 HRS.
ACTION REQUIRED ADD 32.1LBS.

Your HLT in this case was significantly shorter than what was estimated, and the
calculalor responds by advising you to add fumigant in order to achieve control
in the trme allowed.

Scenario 3a

FUNCTION 2 - NON-MONITORED

An advanced function of the MasteRate calculator atiows you to compensate in
the case of a “blow-opan” in which you have complete, or almost complete, loss
of fumgant curing the exposure period. This function asks you for the number of
hours exposure before the biow-open, the number of exposure desired to finish
the job and, for monitored jobs, the concentration remaining in the struciure atthe
time the situation has been corrected (i.e. the tarps closed and sealed).

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

The calculator responds that 7.6 pounds of fumigant are 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 and the space has been fully tested and cleared for
reentry.

One of the featuras of this product for structural fumgation is its capacily to
rapidly diffuse into the sites of the pesis. Then, when the confinement seals are
remeved, aeration is also tyoically rapid. Fans are excellent aids in attaining
quick seration and are essential where cross ventilation is poor.

Pian ahead for the asration period. Take steps to aid i1 aeration by placement
of fans strategically and by placing seams away from outdoor plants. To faciiitate
aaration, open operable internal doors, intemal operings to attics and sub-
areas, slorage chests, cabinets, drawers, closels and ap plignce such &5 washing
machinas, dryers, dishwashers, ovens and other enciosed areas, Refrigerator
and freezer doors may be left open if the unils are turnad off, but if they remain
closed for the fumigation, they will need to be opened during clearing.

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

1. Rate of air exchange

2. Terminal fumigant concentration

3. Load factor — sorbtion/desorption and diffusion rate:
4. Temperature

Rate of Air Exchange

Tha most important factor in aeraticn is the rate of air uxchange in a siructure.
The air exchange rate will be influenced by openings in the external walls
{windows, vents, doar, eic.), wind 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 doors and windows. Fans are slso useful for this
purpose as a means of estabilishing a directed airflow through the structure in
which fresh air is introduced nd air inside the structure is exhaustad/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. Termsnal concentration of 2 to 8 ounces par 1,000 cubic feet {500
to 2,000 ppm} are most common after the customary exposure pariod of 20 to 24
hours for drywood termite fumigatior. However, it can be as high as 32 cunces
par 1,000 cubic feet (8,000 ppm} or mere for short exposures or when fumigating
for besties at elevated ratas. All other factors being equal, the greater the
terminal concentration, the longer the time reguired to complete aeration. Thus,
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good planning and moniforing to ensure only the necessary amount of this
product is intreduced can decrease the aetation period

Load Factor — Sorption, Desorption and Diffusion

The “load factor” can be expressed as the amount of materials lurmigated that wili
adsorb or absorb the fumigant. This product has relatively iow sorblive
characteristics, meaning it has a low potential to stick to or reac! with fumigated
matenals.

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

The sorption/desorption phenomenon is a function of fumigant concentration
and temperature - the higher the concentration throughout the fumigation, the
greater the driving force for sorplion. thus, the higher the guantity 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 concenlration inside the struciure when tents are opened.
Temparature

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 labeiregistered in the State or contact your Drexel representative
for further information.

All structures fumigated at 16 ozZ/MCF or less may be aerated using Aeration
Procedure 1 or 2.

All structures fumigated at concentrations greater than 16 0z/MCF must be
aarated using Aeration Procedure 2

Aeration Procedure 1

Stap 1: Aerate structure wilh all operable windows and deors open. aided
by the use of 1 or more fans, for @ minimum of 1 hour, Each fan
shall ba capabte of displacing a total of 5.000 cim.

Step 2: Secure structure and do not allow reentry for 8 mmimum of &
hours from the start of aeration (first apening of the seal). During
this time, stractures must remain posled.

Step 3: After the minimum B hour walting pericd. measure the
concentration of this product in breathing zones. If the
concentration of this product is above 1 ppm, ventilate structure
with operabie doors and windows open for at least 10 minutes.
Structure may be reoccupied when concentralion of this product
is 1 ppm or less.

Aeration Procedure 2

Step 1. Aerate structure with all operable windows and doars open, aided
by the use of 1 or more fans, for a minimum of 1 hour. Each fan
shall be capable of displacing a total 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 seal).
Buring this time, the structure must remain posted.

Step 3. Aftesr the minimum B hour waiting period, measure the
concentrations of this product in breathing zones i the
concentratior of this product is above 1 ppm, ventilate structure
with operable doors and windows open for at leas! 10 minutes
Structure may be reoccupied when the concentration of this
product is 1 ppm or less

When using Procedures 1 and 2. at least a full hour of active ventiiaton is
required prior to resecuring the structure for extended aeration.

To confirm a furnigant concentration of 1 ppm or below tn the breathing zone. the
structure must be tested with an approved device such as Interscan gas analyzer
or Miran specific vapor analyzer at the end of the aeration period. Further
aeration and retesting are required if the congentration is found to be more than
1 ppm.

Use Precaution: The structure is considered under fumigation until final clearance
is obtained During this time, 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
fumigant 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 {ollowing are suggested to prevent non-larget exposure. in genera::

The downwind side of the tarps or buildings mus! be first opened. then. only the
upwind side

Lise proper respiratory equipment described in the “Personai Protective
Equipment [PPE)" section of this product labet if antry into the fumigated area is
nacessary prior {o the initial fi:ll hour aeration procedure is completad or when
the fumigant concentrations are not known. Proper respiratory equipmeant must
be worn until detection devices have confirmed thal aeration has reduced the
fumigant concentration to 1 ppm or less.
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Donotwork (e.g fold tarps etc.)downwind next to a furvigation until the fumigant
concentration reaches 1 pprn or below.

To reduce exposure of plants and non-target ereas. stan slowly the aeration
when opening lurmigations Inhally open seams ove drveways and/or other
open areas. if possibic. to prevent damage fo the pant. When aerating high
concentrations (e g. fumigabicn for beetles), et the bu % of the furmgant escape
first through opened seams from the tent belore contijuing to work around the
structure

Entrances of fumigated structures must remain poster] with waming signs unti
the level of the fumigant in treated areas is found to be 1 ppm of below as
determined by a detection device of sufficient sensiti/ity such as Interscan or
Miran gas analyzer. This includes the time allowec for extended aeration.
Removal of the warning signs may only be authorized by a caertified applicator.
Consult your local autherities regarding documentation pertaining to noticas on
posting clearance

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

Tarp Seal:

1. Open seam at downwind by removing the clamps a 1d folding back the tarps

2 Qpen seam upwind in a similar way

3 Remove weights and clamps.

4. Dropthe lents. It has been shown that peeling tarps off the structure, keeping
tarp between the worker and the building reduce exposure of the worker to
confined fumigant.

5 To facilitate aeration, turn on fans and reposition, if necessary. Respiratory
protection is necessary if entering the structure to tum on and/or to repositien
fans when fumigant conceniration is unknown ar hz s not been confirmed by
detaction devices to be 1 ppm or less.

6. Aerate and verify concentration of the fumigant faliowing the procedures
found in the product labet.

Tape and Seal:

1. Remave exterior tape and seals from doors and windows. Where possible,
open structure from the cutside.

2 Wear proper respiratory protection, then, only ente r the structure to open
remaining doors and windows

3. Turn on the fans and rep3sition, f necessary.

Aerate and verity cancentration of the fumigant fol owing the procedures

found in the product labe

CHLORDPICRIN - COMMON COMPLAINTS
Complaints of chloropicrin arz more common on same day clears.

bl

During the winter months, fumigators most fikely 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 chloropscrin from a building.

Complaints of chloropicrin are common especially in hot ses or garages clutiered
with goods such as those filled with boxes and small roums with lots of furniture.

Complaints of chloropicrin are common especially with modern office buildings
that lack windows that open. Placing fans in the corners of these buildings and
running gucts towards and entrance can be haipful.

Complaints of chloropicnn aso ocour in areas that are enclosed which are
difficult to aerate such as bank vauits, smatl utility roo ns and hpuses that are
nghtiy constructed with dead air space.

CLEARING THE STRUCTURE

It is important that after fumigabon, no occupant reen‘er the home. vehicle or
other fumigation site untd the fumigant has been aerate d and the site has been
tested for fumigant clearance

The fumigator must test the breathing spaces in the structure, following aeration
period, to make certain that the concentration of this praduct is 1 ppm of below
before aliowing recccupation cf the structure.

DETECTION OF FUMIGANT

1 the level of sulfury! fluoride is unknown or s above 1 p>m. no one should enter
the reated ares unless providad with the NIOSH or MSHA approved respiratory
protection device (ses Perscnat Protective Equipmert (PPE) section of this
praduc! iabel).

Before occupants re-enler tte site, it must be “cleared”, indscating that the
furnigan? has been reduced to a «evel of 1 ppm or beicw and mantained at or
below that level. It is the responsibiltty of the icensed fi migator tc measure the
concentration of this product J sing a detector with sufficie nt sensiivity such as the
ones descrnbed below

Agration is not considered complete untd the level of sulfuryl Ruonde has been
determined to be ne more than 1 ppm with an appro riate detection device
Warning signs must remais posted on the structure al each entrance unti
aeralion 1$ deterrmned 1o be complete.

CLEARANCE TESTING
Pleass refer to Chapter 4 of this Marual under the sec jon “Clearance Testing

Equipment™.
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Chapter 9

FUMIGATION MANAGEMENT PLAN (FMP)

Tha certizd apphicator 1s responsibie for working with the owners and/or
responsible employees of the site to be fumigated to develop an FMP for
this product The FMP s intended to ensure a safe and effective tumiga-
tion. Criticai components of a fumigation of this product include Drexet
Chemical's MastieRate Program and the documentation it creates and the
Precision Fumigation™ Techniques. The FMP must address charactenza-
tion of the site and gppropriate monitpring and notitication requirements
cansistent with, but not limited to. the foliowing:

1. Inspact the site to determine its suitability for fumigation

2. When sealing is reguired. consult previous records for any changes to
the structure, potential leaks and monitoring of occupied and adjacent bufld-
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 Manuat and other relevant safely proce-
dures.

4 Consull company officiais in the development of proceduras and ap-
propriate safety measures for nearby workers and pubiic personnel who
will be in and around the area during fumnigation and aeration

5. Consuit with company officials to develop an appropriate exterior moni-
tonng plan that wiil confirm that nearby workers and bystanders are
not exposed o levels above the aliowed limits during application, fu-
migation and aeration. This plan must also demonstrate that nearby
residents will not be exposed to concentrations above the aliowable
irmits

6. Consult with company officials to develop procedures for local authorn-
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.

8. Coniirm the required safety equipment {including that reguired for en-
try wto an area under fumigation) is in place and the necessery
manpowar Is available to complete a safe. eflective fumigation.

GUIDANCE FOR PREPARATION OF AN FMP

An FMP is an organized, documented description of the steps involved to
help ensure & safe, legal, and effective fumigation. Drexel Chemical's
MasteRate supports the creation of documentation needed tc satisfy an
FMP. Drexsl Chemical’s MasteRale and the FMP will assist you and oth-
ers in complying with pesticide product labet 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 meant to be somewhat prescriptive, yet flexible enough 1o allow the
experience and expertise of the fumigator to make changes based on
creumstances which may exist in the field. Precision Fumigation tech-
niques support this flexible and adaptive approach. By following a
step-by-step procedure, yel allowing for flexibility, safe and effective fu-
mugalion can be perormed. Before any fumigation begins, carefuily read
and review the label and the Applicator's Manual This information must be
gwven 1o the appropriale company offials (supervisors, foreman, safely of-
fices. etc.) in charge of the site. Preparation is the key to any successful
fumigation If you da not find specific instructions for the type of fumiga-
tion that you are to perorm listed in this guidance document, you will want
to construct a similar set of procedures using this document as your guide
or contacl Drexel Chemical Company for assistance and/or additional re-
sources. Finally, before any fumigation begins you must be familiar with
and comply with all applicable federa!, state and local laws. The success
and future of fumigation are not only dependent on your ability to do your
job. but also by carefully following all rules, reguiations, and procedures re-
quired by governmental agencies.

Checklist Guide for an FMP

This checklist is provided 1o help you take inio account factors that must
be addressed pnor to performing ail fumigations. It emphasizes salety
steps to protect people and property. The checklist is genaral in nature
and cannot be expected to apply to all types of fumigation situatiens It is to
be used as & gulde to prepare the require¢ plan Each item must be con-
sidered However, il is understood that each fumigation 1s different and not
ah items wiil be necessary for each fumigation

A. PRELIMINARY PLANNING AND PREPARATION
1 Determine the purpose of the fumigabion and record in Drexel Chemicai’s

MasteRate

a. Contro! of insect infestation

b. Control of roden! infestation

c. Plant pesi quarantine

2. Delerming the type of fumigalion and record in Drexel Chemical's

MasteRate. For example:

a. Space: tarp, mill, warehouse, food plant, railcar or ship (when
fumigating vessels such as ships read the U.5. Coast Guard Regu-
lations 46 CFR 147A. in addition 10 the Applicator's Manual)

b. Commodity: raw agricultural or processed foods

3. Fully acquaint yourself with the site and commodity to be fumigated, and
record the following in Drexel Chemical's MasteRate when necessary
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a. In conjunction with the ownerloperator/persan in charge. take nol
of the general struc ure layout, structure cor struction (materials, de-
sign. age. maintenanza) fire or combustitility hazards, connecting struc-
tures, other significant furmigant escape rcutes, and other unigue
hazards or structure charactenstics

b The number and identification of persons who will routinely enter the

proximate area furigated (i e . employees, visitors, customer, efc.)
The specific commaodity to be furmigated

. The previous treatrient history of the commodity, If availabie

. Accessibility of uthty service conneclions.

Nearest teiephone »r other means of comm.unication, and note the
location of these ltems

g Emergency shul-off slations for electricrty vwater and gas Note the
location of these items

h. Location and number of fans, introduction sites, and manitoring lines

i Gurrent emergency telephone numbers of 1acal health, fire, pelice,

hospital and physician responders.

Name and phone number {(both day ant night) of appropriate

company officials.

Location of command center

Review labeling, including the Applicator’s Manual

. Location of cylinders

Cylinder temperature or pressure

Introduction line: length, inside diameter, end burst pressure

Fan capacity (i.e.. cu fi/mm)

Record and calculate dosage in Drexet Chemical's MasteRate

(1) Cubw footage or other appropriale spacellocation calcutations

{2) Estimated HLT

{3) Temparature

{4) Exposure time

[5) Target pest

[8) Whether the iow, high. or user-definec CT was used and the
resultant CT taipet value

{7) Inibial, additionz! and total amount of f migant used

{B} Time of introduction and, i{ any, times of introduction of add

gas applied
Actual CT achieved

- o aon
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PERSONNEL

. Confirm that all relevant personnel in and aroind the structure to be

fumigated have been natified prior to application of the fumigant. Con-
sider using a checklist that each empicyee initials indicating they have
been notified.

Instruct all relevant fumigation persannel ta read the Applicator's
Manual about the haza ds that may be encourn ered and about the se-
lection of personal protection devices, including sufficiently sensitive
detection equipment

Confirm that ail personnel are aware of and k1ow how o proceed in
case of an emergency situation.

Instruct all relevant personnet on how to report any acc:dent and/or
incidents related to furtgant exposure. Provice a2 lelephone number
for emergency response reporung

instruct all personne! to report to proper authcribes any theft of fumi-
gant and/or equipment related to fumigation.

Eslabiish a meeting area for ali personnel in tase of emergency

MONITORING

Safety

a. Monitoring of condilions of this product my st be conducted in ar-
eas 10 preven! excessive exposure and bystander exposure.

b. Keep alog or manual of monitoring records tor each fumigation site.
This log must at & minimum contain the timisg, number of readings
taken, location, and level of concentrations focund.

¢. When monitoring, document even if there 5 no fumigant present
above the safe levels. In such cases, subsequant moniternng is not
routinely required However, spol checks must be made
occasionally. especially if condiions signifizantly change.

d. Menitoring must te conducted during aeraticn and corrective action
taken if gas levels exceed the allowed leveis ir an area where bystand-
ers and/or nearby residents or domesbe anim ils may be exposed.

Efficacy

@ Readings of this product should be taken frem within the fumigated
struclure lo insure Jroper gas concentrativns Drexel Chemical's
MasteRate's analys s of these readings mus! be used as 8 basis
for any decisiorns t> add gas and the de ermmation of subse-
guent amounts needed.

b. All readings of this product must be recarded in Drexel Chemical's
MasteRate.

c. Readings shouid be of sufficent nature to re:isonably deternune HLT
and, thus, identfy whether any significant unforeseen leaks are oc-
curring.

NOTIFICATION

Confirm the appropria‘e local authorities {firs departments, police
departments, etc.) have been notitied as per \abe! Instructions, local
ordinances, or instructions of the ctient.
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2. Prapare written procedure ("Emergency Response Plant”) that contains
explicit instructions, names, and teiephone numbers so as to be able
to notily local authorities if leveis of this product are exceeded in an
area that could be dangeraus to bystanders and/or domaestic animals.

E. SEALING PROCEDURES

1. Sealing musl be adequate lo control the pests. Care should be taken
te ensure that sealing materials will remain adequately intact until the
fumigation is complete.

2. if the site has been fumigated bafore, review the previous FMP and/or
Drexel Chemical's MasteRate files for previous sealing and HLT informa-
tion.

3. Make sure that construction/remadeling 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

5. Plan carefully and apply the product in accordance with the labet re-
quiraments.

2. Two persons trained in the use of the product, at least oae being an

applicator certified by the state, must be present on site at a!l times

curing 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.

Apply fumigant from the oulside when and where appropriaie.

Provide waichmen when entry into the fumigation site by unauthorized

parsons cannot otherwise be assured (e.g., by secondary iocks,

barricades, atc.}.

§. When entering structures, always follow OSHA rules for confined
spaces.

6. Keep the fiexibility and record keeping function of Drexel Chemical's
MasteRate in mind - it will provide a basis for impraved 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 earty.

b. If additiona} time is necessary, use Drexel Chamicat's MasteRate
to calculate how much time is needed.

c. Ifitis necessary to add gas, use Drexel Chemical's MasteRate to
calculate how much additional gas is required.

o

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 envircnment from out-
side if possible. Use a sufficiently sensitive gas detector before reentry
into a fumigated structure to determine fumigant concenteation.

3. Turp on ventilating or aerating fans where appropriate.

4. Ventilate and aerate in accordance with structural limitations and
nearby occupied argas so as to minimize bystandaer exposure.

5. Consider temperature when asrating.

6. Determine gas concentration In the sutrounding araa if required.

7. Remove warning placards when aeration is complete and the fumigated
space has been cleared for reentry using a detection device of suffi-
cient sensitivity.

8. Inform business/client that employses/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

Maximurm resulls with a minimum amount of fumigant can best ba achieved by
chamber fumigation. Precise controi over the fumigation of a wige variaty of
pests can be accomplished in chambers especially 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
exposture time is completed. Long walting periods are eliminated before fumigated
materials may be safely handled. Also, this product is odoriess and colorless,
making it an idea! fumigant for chambers.

REQUIREMENTS FOR EQUIPMENT
The requirements for equipment te be used with this product are similar to those
used with methyi bromide.

Atmospheric Chambers

A suitable chamber can be constructed for low cost fumigation. The chamber
consists of a gas-tight room with an appropriate door and a minimum of
equipment. For aven gas distribution, an applicator, exhaust blower and a smal
fan are required. If the chamber is (o be used whera low temperaiures are
encountered. it should be equipped with some means of heating to maintain a
temperature of at least a B0°F {16°C) during fumigation. Do not use open flames
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or hot elements [752°F plus) as they will cause tre sulfuryl fluoride gas to
decompose. Certain well-buit truck bodies have been successfully converled lo
efficient atmospheric chambers. Temporary tarp charr bers may also be used. In
addition, B & G Equipment Company of Plumbsteadville, Pennsylvania is
currently marketing a mini-fumigation bubble developed by Rentokil that may be
useful for fumigating small items.

Construction of a typical atmaspheric chamber needs to be allered to fit the
conditions under which the fumigation chamber is to be used. If the chamber is
to be loadad with large, heavy packages, it may be advisable to add a protective
sheeting behind the Insida lining. Making it gastight is the primary consideration
in the construction of the atmospheric chamber. Sheat metal or other material
Impervious to sulfuryl fluoride is suggested. All joints must be sealed.

It is advisable to position the chamber away from work areas. Locating the
chamber outside or in a separate building, which is dedicated to fumigations, is
the ideal situation. DO NOT locate chamber in an occupied buiiding.

Two openings are provided in tha construction of the chamber. The large loading
door and the small vent door. The vant 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 putleys and is held In place by
clamps to provide a final seal.

Avault door hinged at the top may be used for the main opening which Is less apt
to sag. If provided with proper counter weight, it is easy 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 materials for the vault doors. The
entire edge of the door must be provided with & rubbar s trip seal. No speciai frash
air infets are neaded when a door of this type is used s nce the entrance of fresh
air to the floor of the vault is easlly accomplished by slightly cpaning the deor,

If a door hinged at the side is preferred, refrigerator hinges and clamps are
recommended. A fresh air inlet in the front of the chamizer to the side of the door
and near the fioor is recommended for side opening doors. This type of door must
similarly be sealad with rubber stripping.

A small circulating tan inside the chamber can provide a gentle movernent of air
adequale o secure evan gas distribution throughout the chamber.

The size of the exhaust blower wilt depend on the size o the fumigation chamber,
aeraticn time requirements and the type of materlal being fumigated. A fan
capable of changing the air in the chamber In 5 to 10 rinutes is sufficient. Local
reprasentatives of the various blower manufacturers can be of assistance in
determining the size requirad. The chamber exhaust must be via a stack, which
carries the unused fumigart outside the building aad away from adjeining
buildings or work areas. Consult your state agency for emission control
requirements.

Whera heat is required, steam pipes or temparature 2lectric strip heaters are
recommended. The maximum temperature limit of the heat source is 752°F
(400°C). DO NOT use open f ame or high temperature slectrical healers, as this
may resut in converting sulfury! fluoride to hydrofiuoric 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 baing furigated that is important.
Before starting fumigation, sufficient time should alvays be aliowed for the
chamber load to warm up to the desired tempaerature. This ensures that the pests
are active and will rapidly assimilate lethal concentrations of the chemical.

During fumigation, fittings for conducting pressura tests and for monitoring lines
should be incorporated in the chamber.

Vacuum Chambers

Vacuum chambers require special designs which take nto account the vacuum
pressure exerled on the materials of construction. For this reason, it is
racommended thattrained engineers be consulted before constructing a vacuum
chamber. Follow all direclions given by the manufacturer or design engineer,

Vacuum furnigations often require a fower use rate than normal atmospheric
fumigations. Do nol exceed 200 oz-h/1000 cubic fool.

Specially built steei chambers for vacuum fumigations provide the fastest and
most effective fumigation. After the commodily Is places in the chamber, pumps
evacuate air. This product is infroduced and rapidiy penetrates all space
previously occupied by air. A ‘ethat dosage of this preduct results when the
praper concentration is mainiained for the requlred fumigation period. With the
sustained concentration (no leakage) and a vacuum of 25 to 27 inches Hg, the
time of exposure and the dosage may be reduced.

PREPARATIONS FOR CHAMBER FUMIGATION
Safaty precautions and fumigation procedures vary by whether the chamber or
stack is outside or within another structure.

Before any chamber or stack is fumnigated, it is 2ppropriate to:

1. Determine the corract dosage (concentration x lime = ounce-hours) o
control the designalec pest under the speclfic treaiment conditions.

2. Confirm that the chambar or stack and any accessory 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 alsc indicate the gas confinement capabilities of the

chamber.
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4. Have on hand proper respiratory protection equipment (SCBA) and personnel
trained in how to properly use it.

5. Train personne! in the proper handling of the cytinders.

6. Educate perscnnei in first aid procedures to be followed should an aceident
occur end personnel be exposed to this product.

7. Inform company physician about this product so sha/he may have knowledge
aboui this product and first aid procedures.

B. Notity 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 departmant parsennel and others
required by local, state and federal laws. '

Chambers should be loaded so that adequate air movement argund commodities
can occur to allow even distribution of the gas.

FUMIGANT INTRODUCTION

Atmospheric Chambers

Atmosphaeric fumigation chambers are easy to oparate. Closatha trap door to the
exhaus! {an after loading the chamber. Turn on the circulating fan and close,
tightly, the front door. Place warning signs to alert peopte that fumigation with this
product is in process. Introduce the required dosage of this product and check
with & monitoring device io determine that no leakage is occurring during
furnigation (see Chaplaers 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 all parsonnel in immadiate area, if for any
reason the chamber must be cpened before aeration is complete or a leak
OCCUrs.

Vacuum Chambers
It is recommended that the manufacturer or design enginesr's operation
procedures be fotlowed due to the spacial design of vacuum chambers.

Respiratory protection for all personnel in immediate area Is required, if for any
reason, the chamber must be opened before aeration is complets or leak occurs.

AERATION OF CHAMBER

Atmospheric Chamber

Open the trap door to the exhaust vent, Turn on the exhaust biowsar and open the
front door, 1 to 2 inches, to permit the antrance of frash air. If the door is hinged
al the side, openthe fresh air inlet provided. Aeration of this product is very rapig,
usually less than 30 minutes. Desorption, however, can occur for a longer pariod
of time. Always check for the prezence of suifuyl Auoride with a sulabie detector
{Chapler 4) before entering the chamber without proper respiratory protection
(SCBA).

Vacuum Chamber
Follow the directions provided by the manufacturer or design enginser.

CLEARING AND RE-ENTRY

This product aerates rapidly. The fumigator, howaver, should always check with
8 gas detector o determine the concentration of gas in the chamber before re-
entry. Unless {he suifury! flvoride concentration is 1 ppm or belew, DO NOT re-
enter without respiratory protection. Keep the exhaust fens running during the
aeration pericd and also while unloading the chamber. Remove the waming
signs only when aeration has been completed and the area has been determinad
safe to enter (see Chapter 8). .

TARPS AS CHAMBERS

Tarp can act as a thamber when fumigating items. Items should be placed on an
airtight foundation, such as another tarp or on concrete, and covered with a
fumigation tarp so as to ensure a tight seal. The tarp over the items should be
supportad to create about 2 feel gas expansion dome above items and allow at
laast 1 toot 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
equivalant.

This product will be released from the cylinder positioned near the site through
capper, polyathylene, impolene, saran or other suitable hose through a proper
size nozzle. This will prevent the liquid from spiashing on the items or tarp and
will aliow complete volatiiization of the liquid. The hese should be secured to
pravent 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-docrs or in a building that will not
be occupied during fumigation and aeration periods, If It Is to be conductad in a
building used for purpose other than fumigation, the requirements for struciural
fumigation shouid be followed (g.9. removal of people, food, pets and plants, use
of waming agents, posting of warning signs, etc.). Procedures for structural
fumigation must be followed,

If the fumigation chamber is in a siructure or enclosure that requires the gas lo
be released from inside thal structure or enciosure, then it is a must that the
applicator and other persons in the area wear proper raspiratory protection. A
positive-pressure, self-contained breathing apparatus (SCBA, not SCUBA;

Saction 2) or air-supplied/SCBA respirator must be used. Aiso, an additional

person trainad in the use of the product must be present.
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Dosage is calculated using the MasteRate calculator. Please note that the HLT
of fumigations in which tarps act as chambars are difficult to estimate, thus,
should be monitored using a Fumiscope.

Prior to releasing the fumigant, post warning signs or the tarps as specified in
Chapler 5.

If the tarpaulin furnigation is inside a buiiding, the buiding must be locked and
posted outside at all entry soints with warning signs to prevent unauthorized
personnai from entering the buiiding during fumigation and acration period.

When the fumigation period is over, open the tarp by pJlling back slightly. Leave
for at least 30 minutaes to sliow the fumigated materiat o air cut before removing
the cover. If this is done In an enclosuref/structure, then proper respiratory
protection must be used as with intreducing the gas. Fan(s) is recommended to
hasten the aeration, especially when fumigation is done it an enclosure,

DO NOT enter the fumigalion site during fumigation or aeration period without
proper respiratory protection. DO NOT move the #ems until the area has been
cleared to 1 ppm or below using a suitable detection davice (Chapter 8) and
warning signs have been removed.

CONSTRUCTION MATERIALS AND FURNISHINGS

Household furnishings and construction materiais can remain in a structure
being fumnigated {see Chapter 5), or they may be fumigated separalely in
chambers or under tarps.

Construction Materials

Items, such as lumber, logs, burlap and other construction materials, cccasionally
become infested with pests during storage, particularly if the items are stored
unprotected outside before they are used. This product will control existing
infestations of many pests when applied properly. However, it has no residual
effect and cannot pratect the treated tems from reinvasion by additional pests.
Treatment with residual pesticide is, therefore, recommended if materials will
continue to be stored in areqs with potential pest infestations.

Household Furnishings

There are instances that one or few Items within a structure or iocation become
infested with pasts and require traatment. Thase iterm:s may be removed from
their location, treated in a chember or under tarps and then returned, rather than
fumigating the entire structure. Again, it should be pointed out that this product
lacks residual control, thus, will not prevent reinfestation. 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 safety practices, general principles of maintaining the required ounce-
hours at the pest site, proper preparation, introductian or fumigant, posting,
aeration and clearing practices must be followed as proviously described in this
manal. Contact Drexel Chemical Company for further information.

VEHICLES

This product is not registered for the traatment of aircraft or underwater crafl,
Numerous pests find their way into various kinds of vehicles by natural means
or by humans, Commeoenily are bed bugs, carpet beetles, cockroaches, mice, rats
and wood-boring insects, This product can provide excellent control of existing
infestations without harmful sffacts to the vehicles themselves,

AUTOMOBILES, BUSES, RAILROAD CARS AND RECREATIONAL VEHICLES
{INCLUDING CAMPERS AND TRAILERS)

These vehicles should be treated as small structures (Chapter 5) with the
foliowing exceptions or comrnents.

Selection of Fumigation Location

Vehicle must be placed in an appropriate locatian, away from other work areas
in & secured place, for conducing a fumigation. if they are placed in a building or
a fumigation chamber, fotlow the correct procedures {See Chaplers 4, 5 and 10).

Securing the Vehicles

After the sile of fumigation has been selected, the vehicle should be moved into
position and secured. Set the brakes and block the wheris so that the vehicle will
not move during fumigation and aeration periods. Nole: DO NOT move a vehicle
while it is under fumigation ac the gas may be lost resu ting in a poor fumigation
job, and, mostimpariantly, may expose unsuspecting incividuais tothe hazardous
vapors.

Sealing the Vehicles

If vehicle is nol placed in an enclesure like a building cr chamber, they may be
elther sealed by tarps or taped if they are of a type of construction that lends itself
to adequate coentainment of the fumigant.

Removal of Certain Items, Calculating the Desage, Chloropicrin Warning
Agent, Introduction of the Fumigant, Posting, Events During Fumigation,
Asration and Clearing

All the above subjecs are discussed in this Manual. Refer to the respective
Chapters in this Manual and follow instructions, When the veticle 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.

MASTER FUME Page 27 of 35



Use Precaution! The liquid phase of the fumigant shou!d not be allowed to
contact any part of the vehicle, as it can damage paint, corrode or tarnish metals
and stain fabrics. -

MNote: Follow ali local, state and federal regulations covering fumigation of
vehicles.

SURFACE SHIPS
Below-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

Furnigation Is one means of ridding ships of pest infestations. However, because
it lacks residual effects, to prevent reinfestation, it is imperative that “good
housekeeping” be maintained. All paris of the ship should be kept in & good state
of repait 1o prevent infestations. Good housekeeping is also an important means
of reducing, if Rot, in some cases, eliminating, certain pest problems.

Control of Infestation

Localized problemns 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 alf corners of
the vessel to control known infestations as well as into pest sites that may be
unknown or inaccessibie 10 the persons responsible for the vessel,

Because of its physical properties, this product is ideally suited 1o conirol past
infestations in surface ships. lts high volatility allows the gas to panetrate all
areas of the vessel rapidly, control the pest, and aerate rapidly.

Due ta lts lack of warning properties and high inhalation toxicity, this product must
not be used to fumigate boats or other vessels while in use. People, pats or planis
rmust not remain on board during the fumigation. Small pleasure craft may either
be removead from the water and fumigated in an appropriate site or fumigated in
the water. Large ocean-going vessels, however, can ba fumigated at the
dockside.

As with all fumigations with this product. ship fumigations must be conducied
propery to ensure not only control of the pests involved but also that the
fumigation be done withcut any harm te people or materials,

Follow all 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 fumiganis ir general, do not use procedures that
are not permissible for this product as directed by label ingtructions ang
reguiations.

Procedures for Fumigation

SMALL PLEASURE CRAFT
These may be removed from the waler tc an appropriate furnigalion 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 fo a safe area in which to conduct the fumigation. If feasible,
it may be piaced in a furnigation chamber for treatment (see Chapter 10}, oritcan
be treated by tarp fumigation, similar to that conducted for household effects (see
Chapters § and 10).

Largar pleasure crafl, 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
Chagter 5). Boats tarped and fumigated out of water should be monitored with
a Fumiscope unit during the fumigation, since half-loss-time (MLT} is difficult to
estimate.

After fumigation, vessels must be ¢leared with a sultable 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 relalive humidity may exist in the vessel during
fumigation, sbserve 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-occupy
or move the vesse! 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 vesse! during fumigation. Food, feeds, drugs
and medicinals not in highly resistant containers must be removed or protected
by sealing in giass, metal or double bagged. The infested vessel shall be trealed
as if it wera @ building or structure and be fumigated accordingly by totlowing the
requirements stated in Chapter § for tape or tarp jobs. The water will act as an
excellent underseal. Therefore, when using the MasteRats calculator to estimate
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Half-oss-time (HLT) and the amount of this product to release, use the slab
rating for ground seal. If pest damage is occurring on de-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 o corfine the gas.

Itis strongly suggested to manitor the job using a Furnis cope due to uncertainties
in astimating HLT for tape and seal fumigations.

If only iocasized pest damages are present (i.e., one deck or one or two holds),
the affected areas may be irealed by comparimentaiization. However, because
of commion _air ducts, even though only a part of the vessel is to be treated, all
people and pats must be removad from the entire ship during fumigation. Edible
ffems must also be removec of protected on the vessel.

i entry is to be made into the vessel during the fumigation or aeration 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 or owner of the ship must follcw the requirements listed
on the labe! of this product, as well as, local and state requirements.

Chapter 11

SPECIAL FUMIGATION JOBS
It is necessary to conduct, cocasionally . fumigations that are of special nature.
Below are the types of special fumigations.

FUMIGATIONS OF LARGE OR MULTI-UNIT STRUCTURES

Fumigations invelving structures over 108,000 cubic fzet often require speciat
considerations because of considerable costs involved. 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 farge jobs.

Planning

Extensive planning is generally required to fumigate large or multi-use structures.
Sufficient time and manpower must be allocated for planning, as weli as actual
fumigation. One employee should be designated as th3 coordinator to oversee
the enlire 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 shouki be reviewed curing the
inspection: ’

1. Roof condition and drainage — When tarping flat roofs with parapet walis,
drainage may have to be provided in case of rain during the fumigation. The
weight of accumulating water can severely damage 1oofs, Drainage can be
provided by running PVC pipe through the scuppess in tha parapat walls,
aligning tarp ssams with the scuppers and sealing the fams around the PVC
pipe on both sides of the parapet wall. Water can then drain from the roof viz
the PVC pipes, while tha structure remains sealsd for the fumigation.

2. Plumbing — Location of all floor drains (A significant 2mount of gas can be lost
if the sewer trap is dried out).

3. Location of walkways, pipes or conduits leading from building 1o be fumigated

to adjacent structures.

. Alarm system, if present.

5. Presence of atlics and sub-aseas and access openings to these areas, if
present.

Air handling system — Cetermine how to activatz the system following

fumigation 1o enhance the: aeration procass.

Location of suspended ceilings.

Locked vaults or other security areas.

Prasence of gas pilol lights or glowing heat alemerts.

0. Location of all areas where food and medicinals are stored. This would
include concession machines, emergancy and first aid kits and items in
storage lockers or desks.

. Location of ttems sensittve toincrease heat and humicity when air conditioning
is turned off (i.e., laboratory chermicals ang analytical equipment, mainframe
computers, efc.).

12. Prasence of any unusual struclura! features or con'ents.
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Make arrangements for the maintenance personnet to bz available by phone, at
least during fumigation for consultation or in case of erergency.

Preparation
Likewise, large jobs ofteninvolve spacial preparation. Provide writter instructions
outling their responsibilities for preparation i¢ the customer.

These lnstructions may be modified tc address corditions 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
penaity due to inclement weather. Withou? this contractual allowance, the
fumigator may be required by the customer to conduct tumigation in unsuitable
weather or forfeil part of the payment to compensate the customer preparing the
structure a second time.

Frior to the fumigation, prepare a detailed graph of the structure with fumigant
and warning agent introduction siles, fan locations and monitoring sitas noted.
This will help determine the number of fans and length of fumigant introduction
and monitoring hoses needed for the fumigation. An cutline of fumigation,
aeration and clearing plans and expected timing of event s wifi also prove helpful.
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For multi-unit structures, communication with occupanis is particularly important.
Provide each occupant with a homeowner checklistand other ralavantinformation
regarding proper preparation of fis or her unit.

Consider each unit an individual structure. Each and every unit must check,
when conducting a waik-through prior 1o release of the warning agant, fo ansure
that the unit has been properly prepared and that pecple, pets and plants are not
present.

Conserving Fumigant

Large jobs can require significant quantities of fummigant. The fumigator shoutd
determine options to conserve fumigant while obtaining the ounce-hours required
to kill the target pests. The following options can be considerad:

1. Monitor the fumigation using a Fumiscope (see Chapter 7). Monitoring lines
should be plated on all levels of the fumigated structure, inciuding attics and
sub-flooring, if accessible. At teast half the lines should be placed in rooms/
areas distant from fumigant introduction points. Place lines in areas
representative of different sub-units if the structure is compartmentalized into
separate towers, wings or other sub-units. Iftime permits, conduct monitoring
in a manner so that the exact amount of this product required for fumigation
is introduced based on the measurad HLT. This type of precision fumigation
is conducted by initially introducing part (i.e., cne-half) of the calculateg
dosage of this product, monitoring to determine the actual HLT, and then
introducing additional product to achieve sufficient ounce-hours {OH} in the
time remaining for the fumigation.

Construct a manifold {o significantly speed the process oftaking concentration
readings, 8s can the use of auxiliary air pumps o purge multiple monitoring
lines.

Monitoringthe concentration of the fumigant can provide important information
regarding the placemsnt of fumigant/warning agent introduction sites, which
will assist in the efiiciency, and success of future fumigations. Thus, in
addition o helping maximize efficiency of a large fumigation, monitering
fumigant concentration can serve as a learning experience for the fumigator.
For exampla, if equilibrivm is not achieved quickly, the fumigator can
consider placing additional introduction sites or fans in the nextiarge or multi-
unit structure to be furnigated.

2. Extend the fumigation period.

Large jobs generally have good fumigani confinement due to the large
velume to surface area ratic. Extending the hours of fumigant exposure
would reduce the concentration of fumigant required.

3. Conguct the fumigation during the time of year when temperatures are
wammest.

Increasing the temperature can significantly decrease the OH required to
conirol the target pests. Fumigating at the warmest lime of the year ¢an help
conserve furmnigant and reduce the chemical cost for their furnigation.

By fumigating during the warmer times of the year and incrensing exposure
fime, iess fumigant is required. The result is a more economical job.

~

Determine the best method {tarp, tape and seal, or a combination) to seal the
structure.

5. Iif tarping the structure, determine the best way to improve the ground seal.

For crawl space conslruction, consider covering crawl space, If accessible,
with polyethylene or tarps prior to fumigation. Consider all available methods
{sand, waler, polyethylene) for improving their ground seal around the
exterior perimeter foundation.

Equipment

Compared to standard jobs. large jobs require more eguipment. Arange in
advance the availability of sufficient equipment such as additional fans, tarps,
chioropicrin pans, extension cords, power strips, etc. To obiein more of the
standard furnigation equipment for a large job, one or more of the following can
be done:

1. Purchase new equipment,

2. in a multi-branch tompany, peol equipment from fumigation branches. Be
sure to label or mark the source of the equipmenl. One exception would be
clamps, and they can be weighed before and afier use to ensure proper
redistribution after the fumnigation.

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 tumigant
intreduction, manifolds and vacuum pumps for monitoring and remate-controlled
fans. When renling 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 required 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 taam shouid know how to work together efficiently
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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.

Determine if arrangements forfoed, portable restrooms, lodging and transportation
should be made for employees. For example, catering food 1o the work site can
save the time employees would spend traveling to faod service facilities and
waiting for service.

Aarating Large or Multi-Unit Structures

Extra consideration should be givan to aeration of the kirge oz multi-unit structure
that has been fumigated, and adequate time should bo allowed for ventilation of
all units within the structure.

If the chloropicrin waming agent is properly applied at each fumigant introduction
site, on at least each story, away from highty adsorptive furmishings, aerating it
from the buBding should not be a problem. Difficulties in aerating chloropicrin
from struclures can frequent y be traced to overlpading the warning agent on the
lower floors and/or not using proper pans and wicking (see Chapter 6).

Chloropicrin tends te adsorb onto furnishings. Overloading the application at any
pointin the structure creates canditions conducive to adsorption. Under application
can create a potentially hazardous condition if an insuff cient quantity is available
to act as a warning agent. Greal care should be taken to ensure the proper
application of the correct amount of chloropicrin.

Safety Considerations

If the fumigated property is In a public access area (one building in a multi-
building complax), make arrangements for security guards, barricades, waming
tape, etc. to limit pedestrian traffic near the fumnigated structure. Limiting public
access can be very important during the aeration process, depending on how
fumigant witt be ventilated from the structure.

SEPARATICN DISTANCE

Somatimes fumigated structures are located In very close proximity to structures
that will be occupied during the fumigation. If the occcupied structure has
openings, such as windows and air-intake venls, in close proximity 1o the
furigated structure, fumigant leakage into the occupled structure may be 2
concern. 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 following procedures:

Procedure 1. Prepare units n non-fumigated structures, which are adjacent to
the fumigated structure, as if they were going to be fumigated; ie., vacate
occupants, tum off heating elements and flames, remove piants, and prepare
food and other edible commodities, These units should be tested for clearance
following furnigation.

Vacating and preparing adjacent units in the non-fumigated structure may not be
possible. The fumigater can do Procedure 2 as an alternative.

Procedure 2. Close windows and air intake vents on the side of the non-
fumigated struclure adjacent to the fumigated structure. Provide fresh air
circuiation in the non-fumigated units.

Pericdically test the non-fumigated units throughout the furnigation, using an
Interscan or instrument of similar sansitivity, 1o detect leakage of this product.
The fumigator shouid be prepared lo terfinate fumigation if leakage in the non-
fumigaied structure cannot be prevented of minimized to 1 ppm or below.

Procedure 3. tf access to the non-fumigated structure is not possible, the
fumigator could periodically test the airspace between the fumigated structure
and non-fumigated structurer throughout the fumigalion using an Interscan
device or instrument of similar sensitivity. Tha fumigator sheuld be prepared to
terminate fumigation if concentrations of this product cannot be maintained at 1
ppm Or below in the airspace contacting the non-fumigated units.

If the space between the furnigated and non-fumigatied structure is not wide
enough o permit passage for the fumigator to conduct air tesling and the above
Procedures 1and 2 are not possible, the fumigator should consider other options
for pest control.

COMPARTMENTALIZATION

Fumigalion of a 150,00G cubic foot open warehouse is very diiferent from fumigation
of a 150,000 cubic foot apartment building. Avaiiable methods involving the use of
the MastaRate calculators make # possible to segment structures into compartments
and handle each in accordance with its needs.

Muitiple Relense Sites

In highly compartmentalized structurss, additional fumigantivarning agentintroduction
sites will be necassary, as will the use of additional fans 1o achiave rapid equllibrium
(see Chapter 6) for a detailed discussion of fumigant introd Jction). When performing
fumigation in this type of struclure, achieving equiibrium of both the fumigant and
chicropicrin warming agent in one hour is an important goa!. Multiple release sites off
fiexibility to the fumigator to compensate for differential furigant icas by enabling the
fumigator to introduce more fumigant only in areas requiring i.

Construction of a manifold for introducing fumigant to multiple release sites may
speed the process considerably.

Introduction of chioropicrin wiirning agent at each fumigant release site and at
ieast on each fioor 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
and requires cocrdination of applicater(s) and possible the use of respiratory
protection (see Chapter & for details on ¢hloropicrin use). The use of multipte
release sites for the waming agent will assist in aerating chioropicrin from the
structure once the fumigation is compiete.

in addiion, because of the large of variabie involved in compartmentalization,
measurements with the Fumiscope unit should be made to determine the half-
loss-time (HLT} so that corrections can be made ff neaded. Use ofthe MasteRate
caiculators end Fumiscope are discussed in detail in Chapters 6 and 7.

Fumigation of Sub-units

Sub-units, such as a single apartment, candominium, store or room in @ multi-unit
structure can be fumigated and not cause a hazard to humans if, in addition to
good furnigation practices ksted in Chapter 4, the following points are followed:

1. Theextentofthe multi-unit structure containing the sub-unit(s) to be fumigated
must be determined. The entire multi-unit structure must be vacated during
the fumigation and aeration pariods. Fumigant can leak through undstectable
voids, including pipe chases, eavas, attics, sub-flooring and walls, 1o areas
within mutti-unit structures distant from fumigated areas.

2. The unit(s) to be fumigated must be seated off from other areas. The non-
fumigated units should be prepared as if they were going to be fumigatead; i.e.,
tum off heating elements and flames, remove plants, prepare food and other
edible commedities as described in Chapter 5. This is necessary 1o case the
fumigant leaks inte non-fumigated units, If it is not possible to prepare the
ronfumigated units for fumigant leakage, then the fumigator must be
prepared to do the following:

a. [|f possible, provide fresh air circulation in non-fumigated units;

b. Regutatty test non-fumigated units, with an interscan or instrument
of similar sensitivity, throughout the fumigation for leakage of this
product.

¢. Be prepared {o terminate the fumigation i¥ concentrations of this
product cannot be maintained at 1 ppm or below in non-fumigated
units.

3. Following equilibrium, nonfumigated units within the structure should be
tested with an Interscan or instrument of similar sensitivity for leakage of this
product detected, the sealing of the fumigated areas should be rechecked to
determine where fumigant leakage is occurring. Additiona! sealing may be
nacessary.

4. The entire multi-unit structure shouid be posted with warning signs.

All units, fumigated and non-fumigated, within the multi-unit stracture shouid be
tested for fumigant ¢learance prior to re-entry of occupant.

TIDAL AREAS )

Generally, high waler table will pot cause fumigation problems if the water table
is stationaty during the fumigation period. However, if the structure is on or near
the coast, high and low tides can be invoived. 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
punce-hours (OH) of this product,

The fumigator should be aware of this potential problem and become famitiar
with the high water table locations and tidal schedules for the area. In some
cases, It may be necessary to seal the crawl space to prevent the loss of fumigant
through the undersail. Tarping the scil surface beneath the structure might be
necessary. These fumigations shoukl be monilored.

HIGH VALUE ITEMS

Great care should be exercised when fumigating high value items such as art
objects found in museums, special funishings, mainframe computers or
specialized analytical equipment. History has shown that when this product is
used according to labe! diractions, no damage results. If high value items do not
require fumigation, they shouid be removed from tha site or sealed in fumigsation
tarps. Note that due to tha high vapor prassure of this product, it can be very
difficut to prevent the fumigant contacting objects by iarping the objects or
sealing the rooms in which the objects are found.

To avoid the risk of damage, remove expensive, sophisticated items prior lo
fumigalion, if possible. Detarmining the cause of damage to items can be difficuit
or impossible after a fumigation if a customer claims that the furnigation caused
the damage. Follow the cotrect fumigation procedures or damage may resuill.

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
larval stage which does the damage and, depending on the species and
congitions, lives from aboui 8 months 10 6 or 7 years. Adult, pupae and egg
stages are very shorl lived only lasting 2 to 3 weaks. Adulls, pupae and larvae
are relatively easy to control but the egg stage requires a higher dosage (10x)
than drywood termites. Tharefore, it is important to know what species and life
stages are prasent.

The 10x dosage means you need to accumulate ten times the cunce-hours {OH)
necessary to control drywood lermites to conlroi the egg stage of the beeties. The
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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
tamperature is the warmest {measured at the site of the past). It is also
recommended that you monitor all beetle jobs with a Fumiscope to determine the
actual HLT {this will allow a 25 percant reduclion i the required dosage).

In order to benefit from extended exposure time, you must have a good HLT. If
the house has a crawlspace with a loam or sandy loam soil, it wil! pay to put down
a polyethylane vapor barrier to raduce tha gas ioss through the soil. Generally,
this will allow you to calculate the underseal as a “clay” or "slab™. Use only tarps
in good to excelient condition and spand extra time in preparation to assure a
good ground seal. The following table demonstrates the increased efficiency by
foliowing the above suggestions for a 10x powderpost bestle job.

Crawl Space House

Non-Mornitored Monitored
24trs. | 2ahrs. | 36 hrs. | 4Bhrs. | 36 trs. | 48 hws.
with vapor area
in crawt space
Tarp Good Good Good Goodd Good Good
Seal Excellert |Excellert| Excellant| Excellent| Excellent| Excellent
(\:;;’brﬁ) 5 5 5 5 5 5
V&:‘g’g" 30 30 a0 30 30 30
Underseal Loam Loam Loam Loam slab* slab®
Temp (°F} &9 80 60 80 60 80
Hrs. Exp. 24 24 36 48 as 48
HLT {trs.) 10 10 10 10 a1 31
gmﬁ; 182 21 107 101 59 49
Pounds 303 228 200 180 110 a2

“¥ entire crawl space has a good polysthylens vapor bamisr usa “clay” or “slab™

Chapter 12

TROUBLESHOOTING
This product in the gaseous phase is a very slic 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 valves that are appropriate
for use with this product. These valves can be damaged if the wrong size
wrench is ysed. A 25 to 30 cm adjustable wrench should be used lo open
or ¢lose these valves.

STUCK VALVE — Never vse excessive force to open a stuck vaive. If a
valive will not open using normal force, refurn the cylinder to your distribu-
tor.

LEAKING VALVE — Make sura the valve is complately shut off; however,
do not use excessive force. Reopening and then closing can usually prop-
erly seal tha valve and stop the leak. If the valve continues to jeak, often
tightening the packing nut on the top of the valve to 25 to 30 foot pounds
of torque with an adjustable wrench will stop the laak.

ff the valve still leaks, move the cylinder to an isotated, secured area and
allow the cylinder to continue to vent to the air. Be sure tc keep people
away from the area. When all the gas has escaped, repiace 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 to Drexel Chemical Company for repairs.

DIP TUBES

A broken dip tube rarely is the reascn the liquid form of this product can-
not be moved out of the cylinder when the valve is wide open, Sharp blows
10 the ¢ylinder, rough handling, or dropping the cylinder ¢an break off the
dip tube from the bottom of the vaive. Hf the dip tube is broken, this prod-
uct will be released from the cylinder, but at a much 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 praduce pinholes in the metal.

Always identify faulty cylinders, valves, and dip tube by painling the cylin-
der shoulders red. Attach red 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. Every bateh of this product
is tested for metal corrosion befere being released for sale.

Metal surfaces of copper, silver, steel, stainless steel, brass, aluminum,
etc., may bacome corroded ar rusted if this product 15 released incorrectiy.
If this product is introduced oo 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 ¢r near the area of introduction of this
product. Minule quantities of acids [by-products of the manufacturing pro-
cess) are soluble 1n waler condensation and can etch metal surfaces The
fumigant introduction rate shouig not exceed the fan capacity {1 kg of this
product per 60 cubic meters per minute of fan capacity) to theroughly mix
the colder air when this product is introcduced into the warmer air in the
structure.

Metal tarnishing/corrosion can also occur if heat sources are lefl on dur-
ing fumigation. This product is decomposed by heat from fiames such s
pilot lights in furnaces, stoves, dryers, or refrigerators and such giowing
heat sources as electric heaters. Heat sources above 400°C (752°F) de-
compose this product to corrosive materials {malnly HF) Theretore, it is
imperative that pilot lights and other heat sourges which pose this risk be
eliminated or turned off during fumigations

Damage to metals can aiso accur from the inclusion in the fumigated space
of chiorine generators, These pieces of equipmant should either be turned
off or excluded from the fumigation.

Damage to metals can usually be corrected by cleaning the metal items
with & good metal cleanser or polish, The corrosion or rust is usually only
on the surface.

GLASS ETCHING

This product in the gasecus phase is not known to cause etching of glass.
HF, the decomposition product of this product, may react with caramic mate-
rial such as window glass, china, glazed tile, etc., creating a condition
referred o 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 aiso cause etching of glass and
ceramic tie Each baich of this product is also tested for glass etching
before it leaves tha production plant

RUN STAINS

This product it the gaseous phase IS not known to cause staining of fabrics,
walis, paintings. elc. Staining, however, can ba caused by the presence of
hquid water (dew or fog) caused by exceeding the capacity of the fan to mix
cotd ar when this product is infroduced with the air in the structure. A condi-
tion car occur when condensation forms on the intenor andfor exterior
surfaces of the 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. Spols also may form on the bottom side of
horizontal surfaces. Most stains can be removed by washing.

Condensation forming and running down verlical surfaces can oceur even
without the introducton 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 untii all seals are in place before opening
windows and doors to avoid introducing cutside air.

STAINING

This product in the vapor phase does not cause staining or discoloration of
fabric or other materials normally found in 2 structure under fumigation. Fab-
rc staining or color ghanges can pccur when a high heat source (1.e.. pilot
light) converts this product to SO, and other corrosive materials Many fabnic
dyes are acd or base indicators and wil change color in the presence of ac-
s or bases.

For staining caused by frosting of the fumigant introduction hose, see Fu-
migant introduction Hose Freezing, bolow.

FUMIGANT INTRCDUCTION HOSE FREEZING

When this produg! 1s introduced according to fabel directions. the introduction
hose will not freezs and the liquid will change to a gas at the end of the hose.
The use of the proper size fumigant iniroduction hose is important. Initially,
slowly open the valve a quarter io one-haif tumn o begin the higuid fiow of
this product Then, open vaive to one full urn or full fiow 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 ¢an occur to fioors, fumiture, etc.. where the
hose resls. Also, this product may change from a liquid to a gas in a hose
with kinks. This can cause freeze damage from either frost accumulating on
the outside of the hose, or the hose becoming brittie, breaking and splashing the
tiquid form of thes 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. soeme chilling of the valves,
cylinder. and fumigant introduction hoses can occur ungder normal
crcumstances. Valves can freeze if this product is allowed to change from &
figuid to a gas within the valve area Valve freezing is usually caused by using
an improper fumigant introduction hose connector.

Carpeling and fioors can be damaged # cylinders, fans and hoses are ai-
lowed o rest upon them. When this could pose a problem, piaslic or other
proteclive malctia' should be placed under the fumigant introduction hoses
ang fans.

PLANT AND TURF DAMAGE
This product is quits toxic to most piants and they should be protected from
the tumigant; howaver, plants shouid not be used as an indicator of the suc-
cess of falure of a fumigation Plants should be r:moved frorn inside the
furmigation site  Structurai foundation plantings of orne mental shrabs and trees
can be protected to a certain degree from the gas by wetting the sod, thereby
seahng off the gas from the plant root system Water = an excelient barrier and
this product will not readily move through moist soii.

Ceriain plants have been foind to be more sensitve 1o this product than oth-
ers. These include junipers some dwarl palms, sprngeri fern, orchids, and
Lily grasses (Liriope spp. and Ophiopogon spp.}, which are commonty used
as border plantings. Special attention should be given to these plants during
fumigation and the initiation of aeration to reduce the exposure to this product.
Plants that have been moved should be placed in a simifar environment to that where
they were being grown — same iemperature, light, humidity, etc

ODOR PROBLEMS

Odors can also be caused by the decomposition of dead animals  Occasionally
animals such as rats or mice are trapped inside the fimigation site and killed
during the fumigation. Many times they die in inaccassible areas within the
structure and cannot be ez sily removed.

POOR CONTROL OF PESTS

Poor control of the target pest is caused by not generating the target CT
{Concentration x Time) for 1he temperature to kill th: pest Accumulation of
target CT does not begin until the fumigant has rez ched equilibrium in the
site. Many factors may contribute to insufficient CT accumulation.
Confinement of fumigant, prmarily ground seal of tarps s worse than estimated.
inaccurate manitoring device.

Too short an exposure period {insufficient CT)

Using the wrpng dosaga (insufficient ounces per hour).

Not using adequate fans o distribute the gas p-operly within the site.
Not accurately determining the temperature of the pest sile

Error in calculating voiume o be fumigated

High winds which can cause excessive oss of gas

Target pest excluded from exposure to fumigant by scme gas inhibiling bamer

OB AWNS

Latent Mortality

Somelimes live insects may be found immediate'y after funigation. Under
oplimum or favorzble condihons, the target pest wil be dead or abviousiy
dying by the end of the fumigation period. Researche s have evatuated even-
tual mortality of several stages of key postharvest pasts following exposure
to this product. Latent mortality in insects occurs for exposures very near
mortality threshold levels. Within a species, the laten' monality period for the
egg stage Is generally longer and more variable than other [He stages.

Hon-Target Organisms

Signs of activity of live non-1arget organisms {organisms which are not spe-
cific targets of the fumigation) found within the fur igeted space toes not
mean the fumigation failed to control the target peuls.

Consider the following:

» Lethal dosage requirerments vary for different crganisms and may be
higher for non-target organisms than for the tarjet pest

« The organism may have received a toxic dosage and will evertuaily die
{latent morality).

+  The non-target organis™ may have entered the stiuclure during the
aeration period.

Therefore, judgment of the success or failure of the Timigalion should not be
made on the presence of live organisms immediately 'ollowing tha fumigation

PLASTICS

Liguid Master Fume can be 2 soivent of some plastic maleriais. This prod-
uc! should nol be introduced directly onto piasiic surfaces such as windows,
as hquid droplets may discolor or etch the material

MISCELLANEQUS

White Powder Left as Residue: A white powder substance found on win-
dows, tile, glass, lamps ets., indicates thal a sour:e of heat (pilot lights,
etc ) was left on during the fumigation.

WASTEH FUNE Page 37 of 35

2,512



STORAGE AND DISPOSAL

Do not contaminate water, food or feed by storage and disposal.
PESTICIDE STORAGE AND HANDLING: Store in dry, cool, well ventilated
area under lock and key. Post as a pesticide storage area If the storage
arga is in an occupied building. the storage area must have either 1)
a forced air ventilation system that maets 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 deslgned to alert
occupants of the building if sulfury! fluoride in the air of the storage
area is greater than 1 ppm. Store cylinders upright; secured to & rack
or wall to prevent tipping Cylinders should not be subjected to rough
handling or mechanical shock such as dropping, bumping. dragging,
or shiding. Do not use rope slings, hooks, tongs, or similar devices to
unload cylinders. Transpori
cylinders using hand truck or fork truck to which the cylinder can be
firmly secured. Do not transport any cylinders in closed vehicies where
they occupy the seme common airspace as personnel Transport se-
curely enly 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 cylinder
is not in use.

When cylinder is empty, close valve, screw safety cap onto valve outiet,
and replace protection bonnet before returning to supplier Only the
registrant 1s authorized to refill cylinders Do not use cyfinder for any
other purpose. Follow registrant’s instructions for return of empty or
partiaily empty cylinders

Leak Procedures: Evacuate immediale area of ieak Use a NIOSH or
MSHA approved positive pressure self-contained breathing apparatus
{SCBA. not SCUBA} or combmnation air-supplied/SCBA respirator, such
as manufactured by Ranger, Survivair, Scoft, or MSA, for entry into
affected areas to correct problem. Move leaking or damaged cylinder
detailed information an the source and use of air monltoring devices
or respirators, consult the Structural Fumigation Manuval of this product.
CYLINDER AND PRODUCT DISPOSAL: Promptty return all empty
cylinders to your distributor of this product. Follow proper cylinder
handling directions above

outdoors or to an isolated location, observing strict safely precautions
Work upwind if possible. Do not permit entry into leakage area by
unprotected persons until concentralion of fumigant 15 determingd to be
1 ppm or less, as determined by a detection device with sufficient
sensilivity such as an INTERSCAN or MIRAN gas analyzer. For more
Pesticide wastes are toxic. Improper disposal of excess pesticide is a
viclalion of Fedaral law. If these wastes cannot be dispesed of by use
according to label instructions, consult your State Pesticide or Environ-
mental Centrol Agency, or the Hazardous Waste Representative at the
nearest EPA Regicnal Office for guidance.

WARRANTY DISCLAIMER

Drexel Chemical Company warrants that this praduct conforms to the chemi-
cal descriplion on the Iabe! and based upon tests 1s believed
reasonably fit for the purposes stated on the label when used in stnct ac-
cordance with the directions, subject to the inherent risks set 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 PURPQOSE OR
ANY OTHER EXPRESS OR IMPLIED WARRANTY.

USE RISK

1t is impossible to eliminate all nsks associated with use of this product.
Plant inzury, lack of performance, or other unintendad consequences may
result because of such factors as use of the product contrary 1o label
instructions (including conditions noted on the label, such as unfavorable
weather. sov conditions, elc ), abnorma: conditions (such as excessive rain-
fall. drought {omadoes, hurncanes), presence of other materia's. the manner
of application, or other factors. aft of which are beyond the controf of Drexe:
Chemical Company or the selier All such risks shai. be assumexl by buyer

LIMITATION OF REMEDY

The exciusive remedy for lossas or damages resulting from this product
{including claims based on contract, negfigence, sirict liability, or ather le-
gal thecries}, shall be limited to. al Drexei Chemical Company's discration,
one of the foliowing:

1. Refund of purchase price paid by buyer or use for product bought,
or
2. Replacement of amount of product used.

To the extent consistent with applicable law, in no case shatl Drexe! Chemica
Company or the seller be lizble for consegquentia!. specia! or indirect damages
or iosses from the use, handhing, or storage of this product.

The fenns of the "Warranly Disclaimer” above and this "Limitation of Remeches”
cannot be varigd by any written or verbai sialements or agreements. No
empioyee or sales agent of Drexel Chemical Company or the selles is
authorized {o vary or exceed the terms of the "Warranty Disclaimer” or this
"Limitation of Remedy" in any manner.

Nytofume s a registered trademark of Dow AgroSciences
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APFENDIX A APPENDIX B
ENGLISH-METRIC CONVERSION TABLES GLOSSARY TERMS
Temperalure Volume Wind Speed ACTIVE ?ER{A;]I’JC!N. Aetra:‘lon tt_hat is not pas}siva Any increased aeration
{°C % 1.8) + 32 = °F 1 = 0.0283 m? 1,609 kph = 1 mph as a result of human intarvention or process.
("F-32)+18="°C tm' = 35.31# 0.621 = 1 kph ACTIVE INGREDIENT. Components of a pesticide that control the target
*F $c m FT? KMPH MPH pest and Is responsib'e for the pesticidal effect.
e
104 —4— 40 383 50—~ 31 ACUTE $NHALATION TOX.CITY: Immediate poisaning from a single et
a0 10 —— 353 1. 30 evated inhalation exposure to a substance. cause; injury or death from a
102 =4 45 — single exposure.
| ag 25 —— 706 .
100 — © » ACUTE ORAL TOXICITY. mmediate peisoning from a single oral elavated
a7y 50 == 1,765 '""_ 28 ingestion exposure to & substance; causes Injury ar death from a single
98 — 1 ° BXPOSUre.
l— 36 75 —— 2,647 44 — a7
96 — 4 ACUTE TOXICITY A rapid respense, often within minutes or hours, to a
wd 35 160 —— 3530 a2 2 single exposJare of dose of a chemical
- 34 200 —1—7.060 1 5 ADSORBTION/ABSORBTION = SORPTION: The action of a matenal in
82— 33 300 —— 10.590 40— holding a gas or substancs. The opposite of descrption.
60 . 55 400 e 14.120 10 __-:_ 24 AERATE- Exchange fumigant-laden air with fresh air until the concentra-
' d—2a tion of fumigant has reached the permitted entry lavel.
=4 P .
n 500 17.650 as 1.5 AERATION: The final step of a fumigation that invalves proper ventilation
86— 20 8OO _[—‘ 24 180 E and clearance of ts product from the structure
aq 429 7004 24710 M- AMERICAN CONFERENCE FOR GOVERNMENTAL INDUSTRIAL HYGIEN-
' 7 ISTS
— 20
gz 28 800 —4— 28,240 32+ (ACGIH): The professional organization of goveramental indusirial nygien-
L a7 T 0 ists which establishes annual recommended guideiine threshold limit
80— 800 -4 31.770 30 valuas (TLVs) for lilslime noise, radiation and che mical occupatioral ex-
78 |- 25 1,000 —- 35.300 118 posures for eight hours per day, 40 hours per we:2k.
| 25 1,500 —— 52 850 -7 ANTIDOTE: A remedy that counteracts the effects of a poison
76 — : '
|— 24 2000 70,600 26— .18 ARTHROPOD. Any segmeried inveriebrate of the phylum Arthropoda, hav-
LT I Bk - ing jointed legs.
[— 23 15
12, 3.000 —— 105,300 2 ATMOSPHERE: A mass or body of gases that are present in a region or place.
ad -
— 14 . . .
4.000 —— 143,200 22— AXIAL FLOW FAN: A fan in which the air flows through the impeller and
70 9
— 21 5000 | 178.500 4— 43 casing is primarily axial. The impeller is Gontained within a cylinder hous-
a8—— 20 ' ! 20 — ing (AMCA Publication 211).
6.000 —— 211.800 I 12 . h .
56— 19 BOIWING PQINT {BP): The temperature at which a liguid converts from liquid
7.000 —— 247100 18— 4q phase into a gas (the temperature at which the vapor pressure in a liguid
64— 18 . equals the external pressure).
8,000 —p— 282 400 168 ——10
a2 17 | BONNET: The cap thal covers the valve and safe y cap on the fumigant
8,000 —— 317,700 g ] cylinder to protect the valving systerm from 3Jamage and prevent
s 8 15,000 253,000 . accidental release of the fumigant.
— 15 12 — CARCINOGENICITY Possessing the power. ability or tendency to produce
58 — 7 g ¥
| s 20.000 —— 706.000 i or ineite cancer in & iving tissue
56— .. 30.000 —— 7,057,000 V-3 CENTRAL NERVOUS SYSTEM (CNS) DEPRESSGION: An alteraton of
h ievel of consciousness that proceeds other changes in vital and neuro-
— .000 —— 1,412,000 oo
544 12 49.000 —1— 0 8—=5 logic signs.
S2—1— 14 53,000 —— 1.763.000 64 CERTIFIED APPLICATOF: Member of & fumigation crew who has
50— 10 100.000 —— 3,530,000 4 g successfully compieted the proper training and is approved by the State
4] and the manufacturer to release the fumigant.
48— 9 42 CIRCULATION: Mechanically stir or circulate the f:migation atmosphere.
68 2= CLAMPS: Devices used lo attach tarps together end hotd them In piace
- b during a fumigation.
44 — o——0
Y CLEARING; The procedure foliowing the aeration pariod when the fumiga-
42 tor tests the breathing space in the structure with sensitive equipment 1o
-5 make certain the concentration of this proguct is 1 ppm or less before al-
40 o lowing re-oecupancy.
38 CONCENTRATION: Amount of fumigant per unit aroa within the furmigated
—3 9
space during exposure period. Usually measured in ounces per 1000 cubic
35"*r_ 2 feet or grams per cubic meter.
344 CONDENSATION: The change of a vapor or gas 1nto a liguid.
2L CUBIC FEET PER MINUTE (CFM): Often used as 1 rating system for the

amount of air a fan can move.

DOSAGE: o0z-ht/1000 ft* = gm-hr/m?
PRESSURE: 1PSl = 6.9Kpa= 0.660 bar CYLINDER SLING: A type of hoister or suspensior ring used to suspend

1bar = 100 Kpa = 14.50 PSI a fumigant cylinder.
DESORPTION: The liberat on or removal of a furvigant substance from
other substances

DEW POINT: The femperature at which water will sondense from aif (the
temperature at which dew iorms).

REW POINT DEPRESSION: The number of degrees: the temparature musi
be lowered for dew (water zondensation form alr) :0 form

D TUBE: A PVC tube that extends from the bottom of the cyunder lo
the va've on the top thal reweases Ngquid Master FLme,

DISPERSE: Distribuie the famigant throughout the fumigation site.
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DIFFUSION: The spontanecus process wheraby a fumigant moves from
an area of high concentration toward an area of lower concentration.

DOSAGE: The number of ounte-hours {gram-hours) accumulated during
the exposure period Target dosage is the ounce-hours targeted during
the planning phase.

DOSE: The amount of fumigant introduged intg the fumigation space — cz/
100C cubic feet {gm/cublc meter). Gflen confused with. dosage.

DRIERITE: The hygroscopic material used in the Fumiscope unit to remove
moisture from the air. Drierite in good condition is normally biue in color,

EQUILIBRIUM: The state when alf the sutfuryl 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 Kilf the target pest.

°FI°C: Working temperature. Usuaily 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 intarnal temperature of the
commodities to be fumigated (i.e., site of pest).

FACE SHIELD: One of two piaces of safety equipment permitted to pro-
tect the eyes required when releasing the fumigant {see goggles).

FLASH POINT: The temperature al which vapor explodes.

FLUOROSIS: A mottling or blackening of the teeth caused by an overexpo-
sure to fluorine.

FOG: Very fine droplets of liquid moisture in air.

FOG-0OUT: The condensation of moistura inside a fumigated structure
which is caused by e large drop in air temperature. Methods to prevent a
fog-out include: (1) using the proper inside diameater 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 Iits contain-
ers into the fumigation space.

FUMISCOPE: A thermal conductivity analyzer used to monitor the
concentration of this product during 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 frae movement of its
molecules, diffuses readily in other like forms of matier and is capabia of
indefinite expansion in all directions.

GOGGLES: One of two pieces of approved safely eguipment {0 protect
the eyes required when releasing the fumigant (see face shield).

GROUND SEAL: The sealing of tarps to the ground to pravent fumigant
loss during a fumigation.

HALF-LOSS TIME {HLT): The relative measure of how weli 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-
aences. The actua/HLT can be establighed only by measuring the fumigant
concentration during the exposure period with a gas measuring instrumsnt
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 tc 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.

HYDROFLUQRIC ACID: A highly reactive chemical which can corrode or
damage many household effects. This product can decompose inte hy-
droflucric acid and sulfur dioxide if #xposed tc high heat conditions present
in gas, flames or glowing electric elements.

HYDROGEN FLUORIDE: A coloress liquid made by the action of sulfuric acid
on calcium fluoride. The compound is an extremely strong fiuorinating agent,
which attacks glass.

HYDROLYSIS: A chemical reaction thal causes chemical breakdown in the
presence of water.

INSIDE DIAMETER {ID): The measusermant of the interior width of the fumi-
gant introduction and monitoring hosas.

INERT INGREDIENT: Othar 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
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final ctearing. The Interscan provides immediate and continvous readings
of gas concentrations from 1 to 50 ppm.

LATENT HEAT OF VAPORIZAT'ON: The numbe: of calories per mole of
substance naeded to change a liquid at its beiling point to a gas. For this
product, this is 4600 calimole. Whan liquid fumigants undar pressure are
released, available heat Is "pulled” from the immediate surroundings as
the liquid changes to a gas.

LATENT MORTALITY: The delayed kill of an orcanism receiving a toxic
dose.

LEAK DETECTOR: Device used to detect teaks in 'he structure or seal dur-
ing a fumigation, An example wouid be a TIF 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 CONGENTRATION: The greatest concentration of chemical that
can or is permitted to exist as & gas in a given spaze. The higher the maxi-
mum concentration of the fumigant, the more that can be applied in a given
space.

MIRAN SapphiRe (mobile infrared analyzer): A type of clearance device
used ta clear a structure for re-occupancy after a fumigation. Uses infra-
red technology 1o maasure down to ppm.

MOLECULAR WEIGHT: The sum of the weights of the constituent atoms
of 8 molecule. For this product it is 102.07.

MONITQRED FUMIGATION: Rapeated chservations of a fumigation dur-
Ing the exposure period to determine the concentrztion of gas at a specific
location, datect gas loss over time, ensure the appropriate amount of fu-
migant and the exposure time, and/or to reduce potential problems or
expensas.

MINE SAFETY AND HEA_TH ADMINISTRATION (MSHA): This govern-
ment agency is responsible for approving respiretory protection devices
used in the workplace.

MUTAGENICITY: Possessing the power, ability or tendancy 1o produce
genetic changes or mutations.

NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY AND HEALTH (NIOSHY):
The U.S. government agency responsible for research regarding occupa-
tional safety and health issues in the workplace. They alsc approve
appropriate safety equipment, such as hard hats, respirators, eye protec-
tion, etc.

NON-FLAMMABLE: Not flammable or readily ignitable.

DCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION (OSHA): Federal
agency that regulates worker health and safety procedures and practices.

QDOR POTENTIAL: The possibility of malodor being gensrated due 1o the
fumigant having been in contact with gertain materials.

OUNCE-HOURS (OH) OR GRAM-HQURS: Dosage = congentration X
hours exposure,

OVICIDAL: Possessing the ability 1o kiil the egg stage of an insect.

PARTIAL PRESSURE (DALTON'S LAWY In any mixture of gases the to-
tat pressure is equal to the sum of the partial pressutes each gas would
axert were it present alone in the velume occupied by the mixture. The total
pressure P is equal to the sum of the partiai pretsures of the individual
gases.

PARTS PER MILLION (FPM): A measure of the concentration of a
substance, e.g., 10 ppm = 10 drops of water in & million drops.

PERMISSIBLE EXPOSURE LIMIT (PEL): The eight-hour time weighted
average acceptable inhalalion exposute limit for any regulated substance
in the workplace. This exposure limit is enforced bv OSHA and is the law.

PENETRATION: The passage of fumigant into or through an object, such
as flour, commodities, wocd, tarps, soil, etc.

POSTEMBRYONIC: The lzrval, pupal and adult stages of insects.

POUNDS PER SQUARE INCH ABSOLUTE (PSIA): A measure of atmospheric
pressure. PSIG is peunds per square inch as measured by gauge.

PULMONARY: Pertaining 1o, or affecting, the lungs.

PULMONARY EDEMA: The presence of abnormatiy large amounts of flu-
ids in the intercelluiar spaces of the lungs.

REACTIVITY: The ability of the fumigant {o react with (combine with or
change) ether compounds in which it comes into contact.

RELATIVE HUMIDITY: The ratio of the amocunt of water present in the air
relative to the amount t could hold at 100% saturation; usually
expressad in percent.

RELEASE OF FUMIGANT The actual introducticn of fumigant into the
fumigation space or site.
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RENAL: Relating to the kidnays.

REVOLUTIONS PER MINUTE (RPM): A measure of fan spead.
RODENTS: Any arumat from the order Rodentia, such as mice and rats

SAFEYY CAP. A covering thal protects the cylinder valve from damage
or accidenta! reiease of the fumigant.

SAND SNAKES: Sand- or water-filied tubes made of material used to seal
tarps to the ground to minimize release of the fumigant,

SCBA - POSITIVE PRESSURE: Self-contained breathing apparatus thal
maintains a slightly positive pressure of air inside the face piece at atf
times.

SECONDARY LOCKS: Securing mechanisms used dunng fumigation to
prevent inadvertent or tlegal entry to a structure under fumigation.

SHORT-TERM EXPOSLRE LIMIT {STEL}: The time-welghted average
exposure ltmit for a particular compound, which shauid 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 shouid not be longer than 15 minutes and should not occer more
than four times per day. There should be 60 minutes between exposures in this
range.

SOLUBILITY: The capability of being dissofved in 8 solvent such as water.

SORPTION- The uptake of gaseous fumigani resulting from the attrachion
and retention by liquid and solid materials present. If greal enough, there
is & gradual reduction of fumnigant available 1o kill the target pest. Sorption
may also negatively affect the penetrabllity of the gas.

SPECIFIC GRAVITY: The ratio of the weight of a body to that of ar equal
volume of some standard substance — waler in the case of salids and lig-
uids. arr in the case of gases The ratio of the mass of a liquid io the mass
of 8n equas voiume of water at 4°C, water = 1.

SUBCHRONIC ORAL TOXICITY: The oral toxicity of a material determined
for an exposure pernod 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 gas
at temperatures above - 55°C [-67°F)

TARPAULIN: Semi-permeable membranas used during fumigation 1o
confine tha fumigant in a specific area during the exposure period.
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TEMPERATURE (°C OR °F): The pesticidal activity of a fumigant varias with
temperature. The dosage requiremants for this product are hased on the
mean temperature of the coidest potantial pest infested site in the struc-
{ure. This temperature is nearly slways represented by thal of the subarea
sail or slab A probe or surface thermometer can be used to measure tem-
pesature It 1s very important 1o accumulate the priper cunce-hours for the
temperature that exists.

TERATOGENIC' The potential for an effact fo cause congenital abnormality

TERATOLOGY: The division of embryolegy and pathelogy that deals with
abnormal development and cengenital matformations.

THRESHOLD LIMIT VALUE (TLV). The time-weight :d average conceniration
for 8 normal eight-hour day and 40-hour work week to which neatly all
workers may be repeatedly exposed day-to-day without adverse effects.

VACUUM CHAMBER: Spacially buill steel chember used for fumigation.
After the material to be furigated is placed in the ciamber, air is evacuated
by pumps. The fumigant is then admitted and rapldly fills all the air space
previously occupied by ai-

VALVE STEM Opening at *he top of the cylinder through which the fumgant
is released.

VAPCOR CORROSIVENESS: The tendency of the gas 1o corrode materials
When properly introduced this product is no! cor-osive.

VAPOR DENSITY: The weight ratio of a gas to aw.

VAPOR PRESSURE: The pressure exested by a gas that is in eguilibrium
with its solid or liquid state. The higher the vapor pressure, the more eas-
ity and rapldly a fumigant will diffuse and penetiate lo reach 8 gas-air
squiibrium and the more rapidly it wil! asrate and desor.

WATER SOLUBILITY. The abilily of the fumigant to dissoive in wates The
less soluble in water, the less that compound is attracted to and adsorbed
on the surface of materais [ is also important when considering penetra-
tion of the fumigant into soir maisture.

WATER VAPOR Water in the gaseous siate.

Manufactured By

Drexel Chemical Company

P O BOX 13327. MEMPHIS, TN 38113-0327

SINCE 1572]
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