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u.s. ENVIRONMENTAL PROTECTION AGENCY EPA Reg. Number: Date of Issuance: 

Office of Pesticide Programs 

Registration Division (7505C) 

1200 Pennsylvania Ave., N.W 
19713-596 January 24, 2007 

Washington, D.C 20460 

NOTICE OF PESTICIDE: 
-X. Registration 
_ Reregistration 

(under f:'IFRA, as amended) 

Name and Address of Registrant (include ZIP Code): 

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

Term of Issuance: 

FROM: January 24,2007 
TO: January 74, 7009 

Name of Pesticide Product: 

Drexel Master Fume 

~d, . 
Note: Changes in labeling differing in substance from that accepted in connection with this registration must be submitted to and accepted by the 

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

On the basis of infonnation fumished by the registrant, the above named pesticide is hereby registered/reregistered under the Federal Insecticide, Fungicide 

and Rodenticide 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 

enVirOlU"tlent, the Administrator. on his motion, may at any time suspend or cancel the registration of a pesticide in accordance with the Act. The acceptance 

of any name in connection with the registration of a product under this Act is no! to be construed as giving the regIstrant a right to exclusive use of the name 

or to its \.lse if it has been covered by others. 

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

• rr 1. The submitted Stewardship Plan is vague and relies too heavily on the distributor. In addition, 
training and certification portions appear to be a "one-time" requirement versus annual and the 
plan lacks a mechanism enforced by the registrant that will restrict misuse situations. The plan 
also needs to disclose a product/program coordinator to oversee the program and the number of 
paid personnel that will serve as Stewards/trainers. A revised plan must be submitted to the 
Agency within 30 days from the date of this notice. This is a time-limited registration, therefore 
this registration will be allowed to expire on January 24,2009 if an acceptable Stewardship Plan 
is not submitted. 

2. Once determined acceptable by the Agency, the Stewardship Plan must be maintained by Drexel 
Chemical Company. 

= Signature of Approving Official: j Date: 

.7f/~~~~& 
Meredith F. Laws, Chief 

JAN 2. 4· 2007 

Insecticide-Rodenticide Branch, Re ·stration Division (7505P) 
EPA Fonn 8570-6 
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3. 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. 

4. Make the following changes to the label before the product is released for shipment: 
a. Revise the EPA Registration Number to read "EPA Reg. No. 19713-596". 

b. Within the WARRANTY DISCLAIMER section of the label, rephrase the sentence 
"Drexel Chemical Company MAKES NO OTHER EXPRESS OR IMPLIED ... " to read 
"To the extent consistent with applicable law, Drexel Chemical Company MAKES 
NO OTHER EXPRESS OR IMPLIED ... ". 

c. Rephrase the FIRST AID statements to read as follows: 
"If Inhaled: 

-Get exposed person to ji-esh air. 
-Keep warm and at rest. 
-Make sure person can breathe ji-eely. 
-If breathing has stopped, give artificial respiration. 
-Do not put anything in the mouth of an unconscious person. 
-Call a poison control center or doctorfor further treatment advice. 

If Liquid is on Sian or Clothing: 
-Immediately apply water to contaminated area of clothing before removing. 
-Once area has thawed, remove contaminated clothing, shoes, and other items 

covering skin. 
-Wash contaminated sA-in area thoroughly or shower. 
-Call a poison control center or doctor for further treatment adrice. 

If Liquid is in Eyes: 
-Hold eye open and rinse slowly and gently with water for 15 - 20 minutes. 
-Remove contact lenses, if present, after the first 5 minutes, then continue rinsing 

eye. 
-Call a poison control center or doctor for treatment advice. 

d. Within the PRECAUTIONARY STATEMENTS section, include the sentence "May 
be fatal if swallowed". 

e. Within the STORAGE AND DISPOSAL section, include the sentence "If the storage 
area is in an occupied building, the storage area must have either 1) aforced air 
ventilation system that meets required local ordinancesfor the storage ofhazardous 
materials and operates continuously; or 2) be equipped with a permanently mounted 
and properly maintained andfunetioning sulfUlylfluoride monitoring device designed 
to alert occupants of the building if sulfUlyl fluoride in the air of the storage area is 
greater than 1 ppm. 

f. Within the GENERAL INFORMATION section, rephrase the sentence 
"APPLICATION PERSONNEL SHOULD PARTICIPATE IN DREXEL... "to 
read "APPLICATION PERSONNEL MUST PARTICPATE IN DREXEL... ". 



g. Throughout both the label and the applicator's manual, change the safe levels of 
sulfuryl fluoride to read 1 ppm or less rather than 5 ppm or less. 

4. Container label and Applicator's Manual constitute the entire master label for this product. 
In addition to the label, Stewardship Plan and Applicator's Manual, a "Master Fume Fact 
Sheet" was submitted to the Agency. Please note that this document is not considered part 
of the label and therefore was not reviewed by the Agency. 

5. In addition to the revised Stewardship Plan, submit one copy of the revised final printed 
labeling (the container label and the applicator's manual) for the record before you release 
the product for shipment. 

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. 

Enclosure 

Meredith F. Laws 
Chief 
Insecticide-Rodenticide Branch 
Registration Division (7505P) 



RESTRICTED USE PESTICIDE 
(Due To Inhalation Toxicity) 

FOR SALE TO AA£l.filEmEn CERTIFIED APPLICATORS OR PERSONS UNDER THEIR DIRECT SUPERVISI')N r.NO ONLY 
FOR THosEWifiC0MidJ.iJNTS= CERTIFIED APPLICATOR'S CERTIFICATION. 

L------h~~~~~~~~------------------------------------------------J r a ; 
JAN 24 2007 

MASTER FUME 
Specialty Gas Fumigant 

For control of existing infestations of insects and related pests 
such as (or including) Bedbugs, the larvae and adults of Carpet 
beetles (except egg stage), Clothes moths, Cockroaches (Ameri· 
can, Brown-banded, Oriental cockroaches). Death watch beetles, 
Orywood termites, Formosan termites, Old house borers, Powder 
post beetles, Rodents (rats, mice). 

For use in dW8lfings (including mobile homes), Buffdings, Construc­
tion Materials, Furnishings (household effects), and Vehicles 
including automobiles, buses, rail cars, recreational vehicles (but 
not including aircraft), and surface ships. 

ACTIVE INGREDIENT: 
Sulfuryl lIuoride ....................... . 

OTHER INGREDIENTS: .................. .. 
TOTAL: .......................... . 

99.8% 
0.2% 

100.0% 

KEEP OUT OF REACH OF CHILDREN 

PRECAUTIONARY STATEMENTS 
Hazards to Humans and Domestic Animals 

DANGER: Extremely hazardous liquid end vapor under pressure. 
Inhalation of vapors may be falal. Liquid may cause freeze burns of 
exposed skin. 
Do not gel in eyes, on skin, or on clothing. This product is an odorless 
gas fumigant. Exposure to toxic levels may occur without warning or 
detection by the user. 

PERSONAL PROTECTIVE EQUIPMENT (PPE) 
Protective Clothing 
Wear goggles or ful! face shield for eye protection during introduction 
of the fumigant. Do not wear gloves or rubber boots. Do not reuse 
clothing or shoes that have become contaminated with this product 
until thoroughly aerated and cleaned. 

Respiratory Protection 

'II 

DANGER • PELIGRO 
POISON :, • .: VENENO 

If the concentration of this product in the fumigated area (as 
measured by a detector device with sufficient senSitivity such as an 
INTEASCAN or MIRAN gas analyzer} does noj exceed~ (20 \ r~VV'"\ 
mg/cubic meter). no respiratory protection is required. When this 

51 usted 1'10 entlende la etlquela. busque a alguien para que se la explique a usleQ en 
detalle. (II you do not understand Ihe label, finC! someone to explain ilia you in dalE\il.) 

EPA Reg. No. 19713· 
EPA Est No 

IF INHALED: 

FIRST AID 

• Gel el'posed person to fresh air. 
• Keep warm and at rest. 
• Make sure person can breathe freely. 

Net Contents' 

• H person is not breathing, call 911 or an ambulance, begin artificial 
respiration immediately, preferably by mouth-to mown 

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

IF LIQUID IS ON SKIN: 
• Immediately apply water to contaminated area of clothing before removing. 
• Once area has thawed, remove contaminated dOlhil'l9. shoes, and other 

items covering skin. 
• Wash contaminated skin area thoroughly or shower. 

IF LIQUID IS IN EYES; 
• Flush with plenty of water for at least 5 minutes. 
• Get medical attention. 

In all cases 0.1 overexposure, such as nausea, difficulty in breathing, abdominal 
pain, sto"";ng of movements and speech, numbness in extremities, get medicel 
attention immediately. Take per:son to a doctor or emergency treatment facility. 
Have the product container or label with you v..t.en caDing a poison control 
center or doctor, or going for treatment. For infonnation on this pesticide 
product (including health concerns, medical emergencies or pesticide 
incidents), call the National Pesticide Information Center at 1-800-858-7378. 

Note to Physician: This product is a gas \Nhich has no warning properties 
such as odor or eye irritation. (However, chloropicrin is used as a warning 
agent and is a known lachrymator). Early s~ptoms of exposure to this product 
are respiratory irritation and central nervous system depression. Excitation 
may feHow. Slowed movement reduced awareness, and slow or garbled 
speech" may be noted. Prolonged exposure can produce lung irritation, 
pulmonary edema. nausea, and abdominal pain. Repeated exposure to high 
concentrations of this product can result in Significant lung and kidney damage. 
Single exposures at high concentrations have resulted in death. Treat 
symptomatically. The Nquid form of this produc1 in tne eye may cause damage 
due to refrigeration Or freezing. 

concentration is exceeded, at! persons in the exposed area must wear 
a NIOSH 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. 
Before using any make or brand of SCBA, learn how to use it 
correctly. Determine that It has an adequate air supply for the job at 
hand, thai it fits properly, providing an adequate seal around the face, 
and that it is in good working order. For more detailed information on 
the source and use of ~jr monitoring devices end respirators, consult 
the Structural Fumigation Manual of this product. 

Notice: Read the entire label. Use only according to label directions. 
Before buying or using this product, read "Warranty-Conditions of Sale". 
In case of emergency endangering health or the environment involving 
this product, calJ 1-800-CHEMTREC. If you wish to obtain additional 
product information cail Drexel Chemical Company al (901) 774-4370. 

Agricultu-ral Chemical: Do not ship or store with food, feeds, drugs or 
clothing. 

GENERAL INFORMATION 
APPLICATION PERSONNEL SHOULD PARTICIPATE IN DREXEL 
CHEMICAL'S SULFURYL FLUORIDE TRAINING AND STEWARDSHIP 
PROGRAM, MASTER TRAIN. 
Reed the lebel belore IJsing this product. Follow all label precautions and 
directions. Prior to the parties entering into a fumigation agreement, the 
Fact Sheet for this product must be provided to an adult occupant of 
the structure to be fumigated. 
This product is a highly hazardous material. Only indIVIduals knowledgeable 
01 the hazards of this chemical and trained in the use of required 
respiratory equipment, detector devices, emergency procedures, and in 
the proper use of this fumigant should use this product. 

DIRECTIONS FOR USE 

It is a violation of Federal law to use this product in a manner inconsistent 
with its labeling 

When fumigating, observe local, stale and federal rules and regulations 
including the use of the warning agent, chloropicrin, clearing devices. 
positive-pressure sell-contained breathing apparatus, security require­
ments, and placement of warning signs. 

MASTER FUME-0706 Peno,ng 
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USE PRECAUTIONS 
When used lor fumigation of enclC)sed spaces, such as boxcars, 
chambers, houses and other structures, ships, and other transport 
vehicles, trucks, warehouses, vans, vaults, two persons trained in the 
use of this product must be present at all times during introduction of 
fumigant, reentry prior to aeration, and during the .Initiation 01 the Initial 
aerallon procedure when exposure exceeds~. At least one person 
must be an applicator that is licensed/certified by the state. Two persons. 
however, need not be present if monitoring is com:lucted remotely (outside 
the area being fumigated). 

Do not apply when temperature al site of pest activity is below 40°F if 
fumigation is intended for control 01 insect pests. This temperature may 
be measured at the slab loundation. sub-floor soil, or wherever the 
coolest part of the structure may be. This restriction does not apply 
when this product is used 10 control rodents. 
When fumigating a single unlVroom within or connected to a larger structure 
such as town houses, apartments, COndominiums, all units of the entire 
structure must bl;l vacated during the fumigation and aeration periOds. 
Remove edible items trom the structure before fumigation if they cannot 
be sealed adequately to prevent exposure to this product. Chloropicrin 
must be used as described on the label to warn of an ongoing fumigation. 

PREPARATION FOR FUMIGATION 

Chamber Fumigation 
Usa a gas-tight chamber with adequate circulation for chamber 
fumigation. 

Construction Materials, Furnishings (Household effects), and 
Vehicles Fumigation 
Follow preparations as appropriate lor chamber, taped fumigation, or 
tarpaulin fumigation 10 assure good confinement of Ihe gas for Ihe 
recommended period of exposure. 

Structural Fumigation 
Remove from the structure to be fumigated all persons, domestic 
animals, pets, including fish, and desirable growing plants. Remove 
mattresses (except waterbeds) and pillows completely enveloped in water 
proof covers or remove covers. Food, feed, drugs, and medicinals 
(including those items in refrigerators and freezers) can remain in the 
structure if they are in plastic, glass, or metal bottles, cans, or jars with 
the original manufacturer's air-tight seal intact. Food, feed, drugs, and 
medicinals (inCluding those items in refrigerators and freezers) not in 
plastic, glass, or metal bottles, cans, or jars with the original 
manufacturer's air-tigllt seal intact. need to be removed from the 
fumigation site, or double bagged in Nylofume- bags, which are available 
from distributors of this product. 

Open operable internal doors, internal openings to attics and sub areas, 
storage chests, cabinets, drawers. closets, and appliances (such as 
washers, dishwaShers. dryers. microwave or conventional ovens, etc.). 
Using electric fan(s) will help provide for forced distribution and aeration 
of basements and other dead air spaces to facilltate rapid dispersion of 
gas. Refrigerator and freel-er doors may be left open if the units are 
turned off or disconnected and ali food items have been removed. If 
the applicator chooses to leave sealed food items in closed refrigerators 
and freezers during the fumigation, the appliances should be opened when 
clearing the structure until tne concentration of this product in them is 5 
ppm or less. 
Use Precautions: Extinguish all flames, including pilot fights of water 
heaters, gas refrigerators, ranges, ovens, broilers, etc. Turn off or unplug 
all electrical heating elements such as those in heaters, pianos, organs, 
etc. Shut off automatic switch controls for apphances and lighting 
systems which will be included in the space to be fumigated. 

Surface Ships in Port Fumigation 
Surface ships in size up to and including large ocean-going ships may 
be fumigated with this product to control the various pests listed. The 
profeSSional fumigator and the ship's captain (or owner) shall follow all 
applicable regulations including those listed in the Department of 
Transportation, Chapler 1 , Parts 147A.1-147A.43. No people, plants, or 
pets may be on-board during fumigation except lor those persons 
involved in fumigation. 

The person responsible for the fumigation must notify the master of the 
vessel, or his representative, of the requirements relating to personal 
protection equipment and detection equipment. Emergency procedures, 
cargo ventiiallOn, periodic monitoring and inspections, and first aid 
measures must be discussed with and understood by the master of the 
vessel or his represenlative. 

If leakage of the fumigant is detected, the person in charge of the 
fumigation shall take action to correct the leakage, or shall inform the 
master of the vessel, or his representative, 01 the leakage so that 
corrective action can be taken. 

Edible commodities shall not be exposed to the chemical. If not removed 
from the vessel they shall be protected from exposure. The vessel must 
no! be moved during the fumigation and aeration periodS. Jf reenlry js 
necessary before aeration is completed, positive pressure self-contained 
respiratory protection must be worn. 

Tarpaulin Fumigation 
5" 1- '1-( 

Open operable Windows. When tarping, use a highly resistant material 
such as a vinyl coated nylon, or polyethylene sheeting of at least 4 mil 
thickness. Seal all seams. Seal all low edges of the cover (SUCh as with 
soil, sand, or weightep "snakes~). Wet soil outward from foundation to 
the cover if not sufficiently mOist to act as a barrier for the gas to 
minimize escape of gas through the soil and to avoid injury to nearby 
plants. 

Taped Fumigation 
For fumigation sites that carl be sealed with plastic, paper, or tape, seal 
adequately around doors. windows, vents, and other openings. 

WARNING A.GENT 
Chloropicrin is a warning agent introduced into the structure during 
fumigation. 11 causes smarting of the eyes, tears, and discomfort, and 
has a very disagreeable pungent odor at very low concentrations. 
Chloropicrin must be used by a person certified to apply this fumigant 
or under their supervision. 
In order to avoid direct exposure to the fumigant being released, 
chloropicrin must be released within the structure alleast 5 10 10 minutes 
prior to introduction of the lumigant. Place a handful of wicking agent, 
(e.g., cation) in a shallow chloropicrin evaporation container. Do not use 
chloropicrin evaporation containers or application equipment made of 
magnesium. aluminum, or their allOYS, a,s chloropicrin may be severely 
corrosive to such metals. To enhance the distribution of chloropicrin 
throughout the struclure, place the shallow chloropicrin evaporation 
container in the air stream of a fan. Pour chloropicrin over the wicking 
agent. When adding Chloropicrin to evaporation containers, dispense no 
more than 3 fluid ounces per container. Use 1 fluid oz. per 10,000 to 
15,000 cubic feel ~ (30 ml per 283 10 425 cubic melers) of space 10 be 
lumigated. Establish at Jeast one chloropicrin introduction site for each 

-45,000 cubic feet of space to b9 fumigated. Removal of an chloropicrin 
evaporation containers from the fumigated space during Step 1 of the 
"Aeration Procedure 1" will aid in the dissipation of Ihe warning agent 
from the structure. 
Chloropicrin need not be used when fumigating railcars; however, a 
thorough walk-through inspection must be performed of each railcar with 
doors being immediately locked upon leaving each car, and a guard must 
be posted during fumigant introduction, exposure period, and aeration. 
Fumigators must observe the precautionary statements and safety 
recommendations appearing on the label of this fumigant. 

PREFUMIGATION CHECK 
Check for potential leaks. 

SECURING STRUCTURE ENTRANCES 
All exterior entrances to the fumigated structure shall be locked during 
the fumigation exposure period and Step 2 of the 'Aeration Procedure", 
using existing locking mechanisms, if present. In addition, all structures 
shall have a secondary lock on all exterior doors during the fumigation 
period end Slep 2 of the 'Aeration Procedure'. A secondary lock shall 
consist 01 a device or barricade that is demonstratively effective in 
preventing an exterior door or entrance from being opened by normal 
means by anyone other than the state licensed/certified applicator in 
charge of the fumigation or persons under his/her on-site direct 
supervision. Consull state and local regulations for any supplementary 
instructions and restrictions on secondary locks. 

DOSE AND TIME OF EXPOSURE 
To control drywood termites and non~egg stages of other insect and 
related structural and household pests, Drexel Chemical's MasteRate 
calculator(s) is to be used for the coordination of fumigant rates with 
soil or slab temperature, exposure period, and fumigant loss rate rneasured 
as hail-loss-time (HL 'f). When control of the egg stage is desired or 
when furpigating for Formosan termites, use the following multiple factor 
of the drywood termite dosage as determined by Drexel Chemical's 
MasteRate calculator(s) for pests listed in the following table' 

Dosage Factor 
(as a multiple of dryv.ood 

Pest termite dosage) 

Rodents' 0.5X 

Carpet Beetles 2 arlcl Cockroaches 2 1X 

FurritL.re Carpet Beetles 2 and Bedbugs 3X 

Old House Borers and Formosan Termites 4X 

Clothes Moths 6X 

Powder Post Beetles and Oeath Walch Beetles 10X 

'To determine the proper dose lor rodent ronl/ol. use SO'F as the calculating temperature 
Unffke Insects, rQO'eniS are warm bioode(f and do nol reqUire increased dosages aI/ower 
ternperatures 
2More than one lumlgation may be needed 10 control the IIllestation alter egg hatch. 

These dosages apply to dwellings, buildings, construction materials, 
furnishings, and vehicles. 
To control rodents, use sul!icient gas to accumulate at least 36 ounce­
hours follOWing equilibrium, regardless of ambient air temperature. Refer 
to the Structural Fumigation Manual of this product. 
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Drexel Chemical's MasteRate Calculator IS a hand held microprocessor 
which performs the functions of both Drexel Chemical's MasteRate B 
and Y calculators and includes relalive humidity as a calculating factor. 
Drexel Chemical's MasteRate B Calculator is to be used for unmonitored 
structures to coordinate fumigant rates with temperatures, a 20 to 24 
hour exposure period, and an estimated HL T. 
Drexel Chemical's Maste Rate Y Calculator is used in conjunction with 
Drexel Chemical's MasteRa1e B when fumigant concentrations afe 
monitored and/or there are measured variations in exposure time. 

RELEASING THE FUMIGANT 
Release the fumigant from outside the structure, lent, or vehicle. The 
release poinl(s) should be into B large open spacers) in the lumigation 
sile(s}. Release the fumigant through a suitable leak-proal tube with a 
minimum burst pressure 01 SOD psi. Direct the fumigant into the blast of 
air from a fants) having a capacity of at IMst 1000 cubic feet per minute 
(cfm) for each pound of thIS product released per minute. Damage to 
household materials can occur il insufficient fan capacity is used for 
releasing the rate of this product. It is recommended that protective 
sheeting, such as polyethylene plastic under the Shooting stand, shooting 
hose, and shooting fan can be used tD further protect floors during 
application. 
Use .Precautions: Do not apply fumiga.nt directly to any surface to 
prevent damage. 

POSTING OF FUMIGATED AREAS 
The applicator must post all entrances to the fumigated areas with signs 
bearing, in English and Spanish' 

1. The signal word DANGER/PELIGRO and the SKULL and 
CROSSBONES symbol. 

2. The statement, "Area under fumigation, DO NOT ENTER/NO 
ENTRE~ 

3. The dete of fumigation. 
4. Name of fumigant used. 
5. Name, address, and telephone number of the applicator. 

Only a certified applicator may authorize removal 01 placards, and only 
when the concentration of this product in the treated site is 5 ppm or 
less. 

AERATION AND REENTRY 
No one should be allowed in treated areas if Ihe level of this product 
exceeds 5 ppm unless provided with a NIOSH or MSHA approved positive 
pressure self-contained breathing apparatus (SCSA, not SCUBA) or 
combination air supplied/SCBA respirator, such as manufactured by 
Ranger, Survivair, Scott. or MSA. Since Ihe INTERSCAN and MIRAN 
gas analyzers give immediate readings, respiratory protection is noi 
required when cleanng with these instruments after having completed 
the initial 1 hour aeration procedure. If a reading indicates levels above 
5 ppm, leave the affected area immediately. 
Only an approved detection device of sufficient sensitivity, such 8S 

the INTERSCAN or MIRAN, can be used to confirm a concentration of 
of 5 ppm or less 01 this product. The concentration of this product must 
be monitored in breathing zones. Structure must remain posted for 
fumigation until cleared for reentry. 
Select the appropriale procedure based on the fumigation rate: 
All structures fumigated at 16 oztMCF or less may be aerated using 
Aeration Procedure 1 or 2, 
All structures fumigated at concentrations greater than 16 oz./MCF must 
be aerated using Aeration Procedure 2. 

Aeration Procedure 1 
Step 1: Aerate structure with all operable windows and doors open, aided 

by the use 01 1 or more fans, for a minimum of 1 hour, Each 
fan shall be capable of displacing a lotal of 5,000 clm. 

Step 2: Secure structure and do not allow reentry for a minimum of 6 
hours from the start of aeration (first opening of the seal). 
During this time, structures must remain posted. 

Step 3: After the minimum 6 hour waiting period, measure the 
concentration of this product in breaHlI'ng zones. If the 
concentration of this product is above ~ ventilate structure 
with operable doors and windows open for at least 10 minutes. 
Structure may be reoccupied when concentration of this product 
is 5 ppm or less. 

Aeration Procedure 2 
Step 1: Aerate structure with all operable windows and doors open, aided 

by the use of 1 or more fans, for a minimum of 1 hour. Each 
fan shall be capable of displacing a total 01 5,000 elm. 

Step 2: Secure the structure and do not allow reentry for a minimum of 
B hours frem the start of aeration (first opening of the seal) 
Dunng this time, the structure must remain posted. 

Step 3: After the minimum 8 hour waiting period, measure the 
concentrations of this product in breathing zones. If the 
concentration of this product is above~, ventilate structure 
with operable doors and windows open for at least 10 minutes. 
Structure may be reoccupied when the concentration of this 
product is 5 ppm or less. 

For more detailed information on the source and use of air monitoring 
devices or respirators, consult the Structural Fumigation Manual of this 
product. Do not reoccupy fumigation site, i.e. building, ship, vehicle or 
chamber, or move vehicle until aeration is complete. Warning signs must 
remain PDsted until aeration is defermined to be complete. 

STORAGE AND DISPOSAL 
Do not contaminate water, food or feed by storage and disposal. 
PESTICtDE STORAGE AND HANDLING: Store in dry, cool. well 
ventilated area under lock and key. Post as a pesticide storage 
area. Store cylinders upright; secured to a rack or wall to pravent 
lipping. Cyl'nders should not be subjected 10 rough handling or me­
chanical shock Such as dropping, bumping, dragging, or Sliding. Do 
not use rope slings, hooks. longs, or Similar devices to unload cylinders. 
Transport cylinders using hand truck or fork truck to which the cylinder 
can be firmly secured. Do not transport any cylinders in closed 
vehicles where they occupy fhe same common airspace as per­
sonnel. Transport securely only in an upright posilion. 
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 
outlet, and replace protection bonnet before returning to supplier. Only 
the registrant is authorized to refill cylinders. Do not use cylinder for 
any olher purpose. Follow registrant's instructions for return of empty 
or partially empty cylinders. 
Leak Procedures: Evacuate immediate area of leak. Use a NIOSH 
or MSHA approved posi/ive pressure self-contained breathing 
apparatus (SCBA, not SCUBA) or combination air-supplied/SCBA 
respirator, such as manufactured by Ranger, Survivair, Scott, or MSA, 
lor entry into affected areas to correct problem. Move leaking or 
damaged cylinder outdoors or to an isolated location. observing strict 
safety precautions. Work upwind If possible. Do not permit entry into 
leakage area by unprotected pe mons until concentration of fumigant 
is determined to be i ~afts lieF !+lillieR (~~m) or less, as determined 
by a detection device with sufficient sensitivity SUCh as an 
INTERSCAN or MIRAN gas analyzer. For more detailed information 
on the source and use of air monitoring devices or respirators, consult 
the Structural Fumigation Manual of this product. 
CYLINDER AND PRODUCT DISPOSAL: Promptly return all empty 
cylinders to your distributor of this product. Follow proper cylinoer 
handling directions above. 
Pesticide wastes are toxic. tmproper disposal of excess pesticide is 
a violation of Federal law. If these wastes cannot be disposed of by 
use according to Jabel instrucilons, consull your State Pesticide or 
Environmental Control Agency, or the Hazardous Waste Representa­
tive at the nearest EPA Regional Office for guidance. 

WARRANTY DISCLAIMER 
Drexel Chemical Company warrants thaI this product conforms \0 the 
chemical description on the label and based upon tests is believed rea· 
sonably fit for the purposes stated on the label when used in strict accor­
dance with the directions, subject to the inherent risks set forth below. 
Drexel Chemical Company MAKES NO OTHER EXPRESS OR IMPLIED 
WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR 
PURPOSE OR ANY OTHER EXPRESS OR IMt:>L!ED WARRANTY. 

Use Risk 
II is impossible to eliminate all risks associated with use of this product. 
Plant injury, lack of performance, or other unintended consequences may 
result because of such factors as use of the product contrary to label 
instructions (including conditions noted on the label, such as unfavorable 
weather, soil conditions, etc,), abnormal conditions (such as excessive 
rainfall, drought, tornadoes, hurricanes), presence of other materials, the 
manner of application, or other factors, all of whiCh are beyond the con­
trol of Drexel Chemical Company or the seller. All such risks shall be 
assumed by buyer. 

Limitation of Remedy 
The exclusive remedy for losses or damages resulting from this product 
(including claims based on contract, negligence, strict liabjlity, or other 
lega) theories), shall be )!miled to, at Drexel Chemical Company's discre­
tion, one oj the following: 

1. Refund of purchase price paid by buyer or use for product bough\, 
0' 

2. Replacement of amount 01 producl used 

To the extent allowed by Jaw, if' no case shall Drexel Chemical Company 
or the seller be liable for consequential, special or indirect damages or 
losses from the use, handling, or storage of this product. 

The terms of the 'Warranty Disclaimer" above and this "Limitation of Rem­
edies" cannot be varied by any written or verbal statements or agree­
ments. No employee or sales agent 01 Drexel Chemica! Company or the 
seller is authorized to vary or exceed the terms of the 'Warranty Dis­
claimer" or this «Umitation of Remedy' in any manner. 

ManufaClured By: 

Drexel Chemical Company 
P,Q, BOX 13327. MEMPHIS, TN381 1 3-0327 
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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 APPLICATOR CERTIFIED 
BY THE STATE MUST BE PRESENT ON SITE AT ALL TIMES DURING INTRODUCTION OF FUMIGANT, REENTRY 
PRIOR TO AERATION, AND INITIATION OF THE AERATION PROCEDURE 

MANUAL FOR STRUCTURAL FUMIGATION 

MASTER FUME 
Specialty Gas Fumigant 

For control of existing infestations of Insects and related pests such as (or 
including) Bedbugs, the larvae and adults of Carpet beelles (except egg stage) 
Clothes moths Cockroaches (American. Brown-banded. Oriental cockroaches) 
Daaln walen beetles. Drywood termites, Formosan termites Old nous;; borers, 
Powder post beetles, Rodents (rats, mice). 
For use in dwellings (induding mobile homes), Buildings. Construction Materials. 
Furnishings (household effects), and Vehicles including automobiles, buses 
rai: CB'S. recreallona! vehicles (but nol inCluding aircraft) and surface ships 

ACTIVE INGREDIENT; 
Sulfuryl fluoride. 

OTHER INGREDIENTS; 
TOTAL; 

99.8% 
0.2% 

100.0% 

KEEP OUT OF REACH OF CHILDREN 

DANGER .. 1IA,1 PELIGRO 
P01S0N ,,~~, VENENO 

Si usted no enl181lde la etiquela. busque a algulen para que se la expllque 
C! usted en detalie, (If you do not understand the label or Applicator's Manua!, 
find SGmeone 10 explain It 10 you In Oetai:. i 

SEE FIRST AID BELOW 
EPA Reg, No, 19713· 
EPA Est. No, Net Contents: __ _ 

FIRST AID 

IF INHALED: 
• Gel exposed person to fresh air 
• Keep warm and at rest 
• Make sure person can breathe freely 
• If person 15 not breathing, call 911 or an ambulance begin ar1lflclal 

respnatlOn Immediately. preferably by mouth-to mouth. 
• Do not give anything by mouth to an unconscious person. 

IF LIQUID IS ON SKIN: 
• Immediately apply water to contaminated area or clothing belore removing 
• Once area has thawed. lamove contaminated ("Ioliling shoes aru::l othpr 

items covenng skif1. 
• Wash contaminated skin area thoroughly or shower 

IF LIQUID IS IN EYES: 
• F luStl with pienly of waler lor at leCtsl 5 mInutes 
• Get medIcal attention 

In all cases of overexposure, such as nausea. difficully in breathing abdominal 
pain, slOWing of movements and speech, numbnes~ If) extremities get medical 
atten!wn ImmedIately Take person to a doctor 0' emergency treatmen: fallll!Y 
Have the producl container or 1000bei With you when calling a pOison coniroi 
centl';ll or doclOi. or gorng for treatment For injormation on tillS pestlclOe 
pmduf".1 (Ins!urlln!1 h/>.;"\!Ih r.nnr.nm." m"rh •. :,::, Bm"r.'l~n,:,,!~s or C)~slj:ide 

IncidentS) ca" ti"110 Natlona PestiCide Inbrmalion Center at 1-800-858·7378 

Note to PhysiCian: ThiS plOducl 1-" il gas which has no warnong properties 
such as odor 01 eye Irrltallon. (Howe\ler, ch!oroplCrin IS used as a waming 
agenl and IS a hnown lachrymator) Early symptoms 01 exposure to thiS prodLCt 
are respiratory Ifrltallon and central ne~llS system depreSSion Exc!lallon 
may Io l!:;"" S,owed "Tlovement redu:::ed awareness and SlOW or garbled 
speech may be noted Prolonged exposure can produce lung IrritatIOn. 
pulmonary edema. nausea and abdommal pam. Repeated exposure to high 
concen!fatlon~ of trllS product can resu'l In signlilcantlung and KIdney 
dC'lmage SW;lie exposi.F€'s at h,g~ con;:;entmllons have resulled III d()at~, 
Treat syrr.ptom3l1caliy Tht! 'Iq.],d form c.1 thiS produCI In iI,e eye may C3J;.e 
dama~e due to refngeration or freeZing 

PRECAUTIONARY STATEMENTS 
Hazards to Humans and Domestic Animals 

DANGER. ExtremelY hazardous iiq .. Jld and ",apol under pre.ss,,;re Inhaiallon 
of vapors may be fatal. LiqUid may cause freeze burns of exposed skin 
Do not get in eyes. on skin. or on ctothlng, This product is an odorless 
gas fumigant Exposure 10 toxic levels may occur without warning or 
detection oy the user. 
PERSONAL PROTECTIVE EQUIPMENT (PPE) 
Protective Clothing 
Wear goggles or full face shield for eye protection during introduction of 
the fumigant. Do not wear gloves or rubber boots Do not reuse clothing 
or shoes that have become contaminated with this product until thoroughly 
aerated af1d cleaned 
Respiratory Protection 
If the concentration of thiS product in the fumigated area (as measured 
by a detector deVice With suffiCient sensitivity such as an INTERS CAN 
or MIRAN gas analyzer) does not exceed~ (20 mglcublc meter). \ (\~Y""'\ 
no respiratory protection IS required When thiS concentratlor, IS exceeded '\ 
ali persons m the exposed area must wear a NIOSH or MSHA approved 
pOSitive pressure self-contained breathing apparat.js (SCBA. not SCUBA) 
or combinatiol' alr-supploed'SCBA respirator Such as manufactured by 
Ranger Survlvalr Scott or MSA. Before uSing an) mak€ or brand of 
SC8A. learr: how to use it correctly Determme that II has an adeQ,Jate 
air supply for the job at hand, that 1\ fits properly, provldlrlg an 
adequate seal around the tace ana that it IS in good workmQ order, For 
more detailed informatlOr, on the SOJrce and use of alf monitonng 
deVices and respirators, consult the Structural Fumigation Manua: of 
this product. 

Notice. Read the entire labe:. Use only accordmg to Label directions. Before 
buying or using thiS product, read "Warranly-Condl\!ons of Sale" 
In case of emergenc~', endangering health or the environment involving 
this product, call 1-800-CHEMTREC, If you Wish to obtain additional 
product information call Drexel Chemical Company al (901) 774-4370 
GENERAL INFORMATION 
APPLICATIOr-.' PERSONNEL SHOULD PARTICIPATE IN DREXEL CHEMICAL'S 
SULFURYL ;:LUORIDE TRAINING AND STEWARDSHIP PROGRAM. 
MASTER TRAIN 
Reacrthe labe: b€'fore using thl!'. product Follow 211: ;Clbe: pr~CClutlons and 
directions PfI.:>r to the parties entering into a fumigation agreement the Fact 
Sheet for this product must be provided to an adult occupant of tile structure 
to be fumigated 
ThiS product 15 a highly ha28rO:lUS matenal Only IndiViduals knowledgeable 
01 the l'lazard~ 01 this Chemica: and trained III the use of required respiratory 
equipment, detector devices, emergency procedures and In the proper 
use of this fumigant sho'uld use this product. 
DIRECTIONS FOR RESTRICTED USE PESTICIDE 
It IS a Violation of Federal law to use this product in a manne' inconSistent 
With its labelmg 
'J'-'her> fumif);::(irv::: obsec\le Ico<:<!1 state a'1d fed""Ei ,~o!=s ar·d re,",u!ahflns 
Including the use of the warning agent chloropic'ln, clearing deVices posTtlVe­
pressure self-~EWpparatus, security requlfements and 

Pi,cemeo.WMlHENTS 
Ie EPA Letter Datech 

JAN 2 4 ?1XJJ 
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ENVIRONMENTAL HAZARDS 
Sulfury! fluoride IS a highly tOXIC gas Do nol expose non-targel organisms 
This pesticide IS to);IC to fish and witdl!le 

PHYSICAL OR CHEMICAL HAZARDS 
Sulfur}11 fluoride IS a colorless. oclorless toxic gas Cylinders of thi~ product 
are under pressure and must nOI be stored near heat or open flame 
£xposures to temlJeralures above 158' F Wlli cause a fUSible plug to melt 
and the contents Will be released. Under high heat condilions (temperatures 
above 752"F), this producl can decol11pos~ mto sulfur diOXide (SO), 
hydro!tuonc aCid (HF) and other decompOSition products HydroflUOriC acid 
IS highlY reactive and can corrode or damage many materials including metals 
glass, ceramic flrushes, fabrics, etc Extinguish all flames including pilot 
lights of furnaces hal water heaters, dryers, gas refrigerators, ranges. ovens. 
broilers etc Turn oN or unplug all electncal heating elements sucn as those 
m heaters, dryers, etc., th<)t represent a reasonable risk of a heat source 
that is at or near 752"F. Shut off automatic SWitch controls for appliances 
and itghllng systems Ihal will be included in the space to be fumigated 
Contacl your local gas company 10 determin~ whal procedures shoulo be 
followed in your area for shutting off natural gas or propane service. Gas 
service should be shut off at the main service valve. SUlfuryl flUOride can 
react with strong bases such as some photo developing solutlOns 
Notice: Read the entire label. Use only according to label directions. Before 
uSing Ihl$ product. read Warranty-Conditions of Sale, Inherenl Risks of Use 
and limitation of Remedies elsewhere on the label If terms are unacceptable, 
return at once unopened 
In case of emergency, endangering health or the environment Involving 
thiS product, call 1-800-CHEMTREC. If you wish to obtain additional 
product information call Drexel Chemica: Company at (901j 774-4370 

GENERAL INFORMATION 
APPLICATION PERSONNEL SHOULD PARTICIPATE IN DREXEL CHEMICAL'S 
SULFURYL FLUORIDE TRAINING AND STEWARDSHIP PROGRAM, 
MASTER TRAIN 
Carefully read the container label and this Applicator's Manual before using 
this product Do not use thiS product without Drexel Chemical's MasteRate 
Program. Drexe~ Chemical's MasteRate IS a computer program availabla to 
calculate safe and effective levels Of this prodLIC\ for fumigatll1g structures 
and commodities, Never allow untrained indiViduals to use thIS product 
Pnor to fumigation, fead the Applicator's Manua; carefu!ly. Notify appropnate 
owners. employees andior operators at the facility where the fumigation 
Will occur, and provide relevant safety and heaith information to local 
fire and rescue offlclais for use in the event of an emergency. 
Do not connect cylinders to Introduction equipment untii all fumigation warning 
signs have been posted and the space- to be fumigated IS clear of people. 
non-target animals and secured 

COMPRESSED GAS HAZARDS 
The re;ease of high pressure fumigant can be forceful and there IS 
potential for personal mjury, Care must be exercised when fumigating, 
especially larped commodities, so that the fumigant is nol released too rapidly 
and "baJioons' the larp off of the restraining sand or water snakes A fog-out 
can atso occur if the fumigant is released too rapidly, cooling the air temperature 
below the dew point. ThiS is avoided by following the instructions in the 
Manua' for Structural Fumigation 
The raprd discharge of thiS product through Introduction equipment will result 
in cooling parts of the eqUipment and the cylinders, Contact with the cooled 
equipment can cause frostbite 
ThiS product IS a highlY hazardous material and should be used only by in­
dividuals knowledgeable of its chemical hazards and trained in the use of 
required respiratory equipment, detection devices. emergency procedures 
and proper use 
Two persons tramed In the use of thiS product musl be present on site 
at all times during Introduction of the fumigant, reenlry pnor to aeration, 
initiation of the aeration procedure and when testing for reentry after 
aeratton (if aerated in an enClosed space). At least one person being an 
applicator certified by the state. 
I! IS essential that no occupant reenter the fumigated space alter fumlgallon 
untli the fumigant has been aerated and the spoce has been fully tesled 
and cieared for reentry 
Only a delectlon deVice of sufficient sensitiVity (LOD <1 ppm). slich as 
the INTERSCAN gas analyzer [Model CF 1900) or MIRAN vapor analyzer 
[SapphiRe) can be used to c:)nf,rm a concentrCltlon of 1 ppm or less of 
thiS prod.Jct The Interscan gas ans:yzer CF 1 900 must be calibrated Within 
one month prior to use as a detection device. All other approved delectlon 
devices must be calibrated according te manufacturer recommendations. 
The CQ.'1centrahon 01 thH, product must be monitored throughout the structure 
in tile breathmg zone The structure or enclosure must remain posted for 
IUlTIlgallon unlll clearea lor reentry 

9 j- '/1 
PRODUCT INFORMATION 
MASTER FUME IS A RESTRICTED USE PESTICIDE DUE TO ACUTE 
INHALATION TOXICITY OF SULFURYL FLUORIDE 

PHYSICAL PROPERTIES 
Sulfuryl fluoride is a colorless, odorless toxic gas Cylinder;; of thiS product 
are under pressure and must no! be stored near excessive heat or open 
flame Exposures to temperatures 0 1 more than 15BoF wlli cause a 
fUSible ptug to melt and the contents' will be released, Sulfuryl fluoride can 
reacl With strong bases such as some photo developing solutions 

Structural formula SOf, o 

Molecular Weight 
Golor 
Odor 
Active Ingredient 
Specific Gravity 
Vapor DenSity 
Vapor Pressure 
8011ing POI"!: 

102,07 AMU 
None 
None 

F - S - F 

o 

'0 8 Ibs sulfury: flUOride per gallon of product 
1.35 at 20'C (5S"F) 
4.3 gIL at 20"C (58'F) air = 1 
15.2 atm at 20'C (58"F) 
-55.2"C (-57'F) at 750 mmHg 

GAS SOLUBILITY (at 2S'C (77·F) al 760 mmHg), In water 0.075% (750 
ppml by weight onty Slightly soluble in organiC solvents and vegetable oils. 

STABtLlTY: Stable to. temperatures normally encountered 111 space 
fumigations Non-flammable under normal conditions in all atmospheric 
concentrati:ms However, heaters and open ftames must be extmgUlshed 
as temperatures over 400"C (752"F) will cause decomposition products to 
be formed which can be corrosive and etch meta: and glass 

HEAT OF VAPORIZATION' 81.1 BTU per pound at-55'C (-67'FJ or 188 11 
(3lkg 1 pound of sulfuryl fluonde = 4.45 moles. 1 pound of this product 
WI I! 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 unoccu" 
pied space equals approximately 3850 ppm al room temperature and 
pressure (2S'C at 760 mmHg) 

HYDROL YSIS: Slow in water; Rapid !11 basic solutions 

REACTIVITY Sulfuryl fI~Joride is relatively non-reactive as a gas No malodor 
or corrosIVe effects have been detected when the chemica, has been used 
as directed. Sulfuryi flUOride can reacl With strong bases such as some photo 
developing solutions 

DIRECTIONS FOR USE 
RESTRICTED USE PESTICIDE 
IllS a Violation of Federal law to use this product in a manner inconSistent 
with its labeling 
When f;Jmi£ating, all loca!. state and federal rules and regulatiOns 
regarding use of detection devices, positive-pressure self-contained breathing 
apparatus, security requirements and ;)Iecement of warning signs must 
be observed. 
Read carefully all Directions for Use before using this product. 

FUMIGATING WITH THIS PRODUCT 

INTRODUCTION 
MASTER FUME contains the active Ingredient, sulfuryl fluoride, and is registered 
for use only b~' profeSSional fumigators to control pests in construction materials 
and fJrnlshings, fumigation chambers. structures. and vehicles Includmg rail cars 
and cargo containers {except aircraft and subsurface vessels}. 

Chapter 1 

PESTS CONTROLLED 

Pests Controlled 
ThiS product is an excellent broad spectrum pesticide against pests that includes 
Insects, other arthropods and rodent!; because of its toxicity and penetrating 
ability. This producl IS used commonly against pests such as drywood and 
Formosa" subterranean termrtes, wood-boring beetles, fabncand museum pests, 
cockroaches' and rodents. 

Biological Activity of This Product 
The toxlc.ty offumlgants. including thiS prod~c1. IS mainly determmed Dy the uptake 
oj the tuml~ant by the target pest dunn!=) the time of exposure EQqs of arthropods 
are 16SS susceplio,e to InIS prooLiCt as compareo to ItS pos{-emorYOI1lG slages 
Poor OVICidal actIVity of this product is mainly dLie to Its lack of penetration through 
and binding to the eggshell and membranes 
For SOCial Insects such as ants and termites. control of the egg stage is not 
necessary when workers are eradicated as eggs will not survive In the absence of 
cafe workers. F:lr ants and termites. Dosage letha to workers WI' also Ki;! winged 
reproductlves, c.alied swarmers 



TOJ:JClty of this product to the post-embryonic steges 01 arthropods IS dependent 
on ItS IntrinsIC metabolism and respiration rates_ The faster the locomotion IS. the 
more susceptible the arthropod IS to this product Forexample, adull cockroaches 
flies, ants . .,nd fleas arf, very suscentlb,e 10 thiS prod.Jct with 95 to 99"·, mortaiitr 
at less tnan hn'f the drywood termite dosage compared tc> aoult ticks <lnd spiders 
which reqUire two-fold tile drywood termite dosage for 99% mortall1~ 

Pc>st ~embryonlc stages ot carpenter ants a nd subterranean termites are susceptible 
to Ine same dosage of thiS product, Tnelf nests_ however, wnlcl~ contam 
reproductlves and brood are usually hidden outSide of the fumigation zonE:, Thus 
the colony IS able to survive and reinvade the structures For thiS reason, 
fumigation should be conducted only when colonies are above ground and IS in the 
structure to be lumlgaleo, and IS InaccessiblE for tocalized treatments For 
example. Formosan subterranean termites often make aerial neSls and galleries 
thaI allow colonies to eXlsl without ground conlact. FumlgBlion using this producl 
IS sometimes necessary 

Higher dosagEo of thiS product [sreqUlTed to kill many non-social Insects. Oermestld 
beetles and some speCies of cockroaches require two fumigations as the maximum 
application rate of this product which is 10-lold the drywood termite dosage IS not 
s.fiflclentlo kill egg stage Thesecond fumlgalion is conducted after eggs surviving 
the first fumlgBtlon have hatched and before reaching adulthood. 

The German cockroach is an exception to other non-social Insects because the 
embryos in the egg case depends on the female for sUNival, German cockroach 
females carry their egg casafor about 30 days, Iffemales dIe prematurety before 
egQs are depoSiledior hatching embryos desiccate, Therefore, most embryos in 
the egg case of the German cockroach are controlled by this product al the dosage 
for drywood termite 

On the other hand. Amencan. brOlr'Jrt+banded, and Orienta! female cockroaches 
depoSit their egg cases after carrying them for one ortwo days only. Killing the adult 
does nol have any efiecton thesuNlval of the eggs Higher dosages of this product 
are neejed to penetrate the thick, protective covering to kJl! the developing 
embryos 

Rodents, unlike insects are warm bloooed animals and do not reqUire Increased 
dosages at lower temperatures Use BOQF as the calculating temperature for 
proper dose determination. The dose rate wiIl be half of the rate fordrywood termite 
control. For a successful rodent fumigation. the fumigator however, shOUld use 
sufficient gas to accumUlate at leasl36 ounce-hours of exposure. 

The following table lists the rates to be used for compiete oviCidal activity' 

Pest 

Rodents 

Carpet beetles' 

Cockroaches' 

: Fumlture carpet beetles' 

Bed Bugs 

Old house borers 

Formosan termites 

Cloths moths 

Powder post beetles 

Death watch beetles 

Dosage to be Used as Multiple 
of Drywood Termite Rate 

O.5X 

lX 

lX 

3X 

3X 

4X 

4X 

6X 

lOX 

lOX 

'To control infestation after the eggs hatch. more than ore ft.migabon maybe needed 

Latent Mortalily 
Judgement of the success or failure of fumigation should not be made on the 
presence of live organisms immediately follOWlllg fumigation 

Delayed mortality (latent mortilllty,1 In Insects OCC,Jrs for expOSures very near 
mortality threshold tevels Generally, within a speCies, the latent mortality period 
for the egg stage is longer and more vanable compared to other life slages 

Signs o! actiVity or live nor·-larget orgamsms after f.;mlgatJon do not mean failure 
beca.;se 

Differenl orgal1lsms vary In their lethal dose requirements and may be higher 
for non-target organisms than for tile targeted pest 

2 Till:- orgamsm may have rece:ved the tOXIC dose and will eventually die ldelayed 
mortality). 

3. Newly hatched laNae of the non-target organism may appear from eggs not 
klaed by the lumigant 

The non-Iaroel organism mav have entered the structure durrng the aerallon 
per,ee 

5 Frass pellets or powder may continuE' to fall olll 01 damaged woods for weeks 
or m;)flths followlflg fumigation 

Mortality of arthropods follOWing exposure to sulfuryl fluonde gas fumigant IS 
presented ill the following table' 

/0 
Lethal accumulated dosages (LADu) (oz~h/1000 cu, ft.) 

of Sutfury fluoride for various arthropod species. 

Pes! ! Hours LIfe Stage 
of 

Scientific Common Expo- Temp Larvel 
Name Name ,"re (OF) Egg nymph Pupa Adu' 

'An~ 

CempanOI'I," Carpenter flnt B B1 - - 18 (5) 
flonoafllJs 
CamponoU~ Carpenler all! B , ' - - - 48 (S) 
modoc 
CamponD/us Carpenter ant B " - 35 (8) 
VICinUS 

Bed bugs 
Clme.>: &ed bug 16 SO fi.'!' pol) 64' (14) - 64' (14) 
lecrulanus 

COCkroaches 
Blaffel/a German 16 eo - - - " (3; 
ge,ma/llC<J coellJoach , 

" 64' (~31 - - 16 (2) 
8 S' - 17 (9) - -

Penpianela American 16 BO 413' (14) - - 9' (7) 
americana cockroach B B1 :>402- 114) -
Supl:!/Ia Brov.n-banded I' 16 SO >256-(141 64- (141 - 64 (14) 
longlpalpa cockroach 

Dennestid 
beetles 
Anttlrenvs Furruture 22 B[ 854 (lS) 156 (8) - 7B (6; 
PaVipes carpet bee~e I Atragenus Blac~, carpel 16 BO 1213 38 (14'1 - -
ume%r bell~E: 22 SO 1694118, 68 (2) - 44 t4j 
Dermes!es Hide, beet\€ 22 SO 769 i5 28 (61 - 29 {31 
maculanls 
Twgoderma !(hapra beeUe B 70 :>499' BO' 128 
granal1um 

Fleas & Flies 
Ctencocepha- Cat He., '0 72 - - 24" -
i!des felts 
Musca House fly 16 BO - - 21' 15· (0) 
domu:stlca 

Grain beetles I 

I 
Oryzaephllus Saw-toothed 16 SO - - - 14' (7) 
sunnamel)SI~ grain bea~e 
RhYlDpertha Lesser grain 16 BO 219 114, - 2" (14) 10- (141 
do'mmee boM' 
S/tophlIus Granary weevil 5 77 - - - t6 (7) 
grananus 16 BO 794' (14' 14' (14) 14' (14) 15' (14) 
TeneDroides Cadetle 5 77 - 62 (7, - -
mauntamcus 

I 
Tnbolrum Cunfused fioLr 5 n - - - 5[' (71 

confusum beBUe 16 SO ~'25'n4j - - 55 (14) 

" BO 1517 - - -
Moths 
Ana;:;asl& Medlterranear, 16 80 - 42·(141 - 34' (3) 
kuehmel/a nOVl'motil 
Epheslia Tobacco motll 16 SO 768· (14) 64>(14) - -
elute/Ie 
Sllouoga Angol.R"l1Ois 16 SO 87' (141 24'(14) - 21· {3} 
cerealel/a ~raJn moth 
Spodoptera Sol1hem 16 80 363' - - -
endama armw.'OTm 
Tmeol(j WebblflJ 10 BO 280' (14) 70'(14) - -

bisseilielia ctoths moth 

Termites 
CoptO/emlCS Formosan 22 B1 - - - 39 (5) 
form,)salli.l~ subtel1<!near 4-20 B1 - - - 46' (3) 

terml\!:' " S6 - - - 132" (0) 
CryplotemJe,~ - 22 B1 - - 37 (5) 
caVlfrcms 4-20 B' - - - ':8" (3) 
I.,CtSltemJe~ Westen-. 22 B' - - - 5- (5) 

minor dry.\o::d terrrile 24 Be - - 47 (5-14) 
Inc/sitelmes - 4·20 B1 - - -, 48' (3) 
sclJWJ/'ZI I 
!'JC'SII~'ff1tE'~ - " B1 - - 46 IS;, 
S'lydell I KalOlem]es 02 B1 - - - 44 (5) 
eppro)(in!fllu~ 

Neolemw$ 22 B' - - 36 (5) 
i:oulell 

, 

"''''''''''0'''''''''''.' 
-, 

" - ! " - " I slmplE'x 
Rel.tC(liltemles Eastern 22 51 - - - 2015) 

I '",ip" siJb!enarean 
tenlll!e 

RoliculircnTlf::s 22 81 - - - 30 (5) 
IJI.lIilII~ 

Zcoole:moo,!,ls v'ies\!Om 22 E1 - - - 35 (~,) 
fll.gusllwll,s dampwood 

fem'lIte 

(Continued) 
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Lethal accumulated dosages (LADgg ) (oz-h/1000 cu. ft.) 
of Sulfury fluoride for various arthropod species. (Con't) 

Pest Hours Ufe Stage 
of 

Scientific Common EKpO' Tomp Larvel 
Name Name ,ure (OF) Egg nymph Pupa Adult 

Ticks and 
Spiders 
Lactrodl:clI.lS Btade. Wldo .... 2C " 300- - - 82 {4} 
nespiorus spiders 
Loxosceles Brown Recluse 20 81 - - - 77 (7) 
leCilJSfJ sp,der 
Rmplcephalus Brow-, Clog tide. 16 72 - - - 186' (2~' 
sangUlnfius 8 81 - - - 108 

Wood-boring 
beetles 
Euvd/leaf/ - 18 72 470" - - -
pel/ata 
HemICOO!v:, - 20 72 >500' 87- - -
glbblrol!.~ 

Lasloderrna Cigarette 16 80 - - - 15«14) 
semcome beeUe 22 80 712 (10) 56 (3) - 35 (3) 
Lyctus - 65 72 289~" - - -
bnmneus 
Lye/us Southell; 16 79 512' - - -

planrcollJs l,clus beeUe 

• lO'NeSILAD (oz-h" .000 fI' is eQUIvalenJ to m;]-h'h arYl g-lr'w) tested resiJtlf'rg in 100% 
mortality 0111fe stage 

, Numbe;; III parenlheses IS da}'S after fumigation al which mortBlity was assessed 
. LAD •. 
c Highest concenlr.:l~on tested. eme~erc;e lrom some eggslegg cases obsel'P-d 
'LAD!£, 
'Ninth-genera~on selection of SUrvillO/S from exposure to st.J!fur)1 fluoride 
'>2-day-old eggs 
" >4-day-old eggs 
SOtre€; E.M Thomas and Scheflrahn, R.H (1994) "Control of Pests by Fumigation 
wllh Vlkane Gas Fumigant" DOWN TO EARTHn, 49 (2) 

Chapter 2 

GENERAL SAFETY 
ThiS prOduct IS colorless odor,ess and, non-irrltating 10 mucous membranes 
at low concentrations This product gilles no warning of its presence. 
ThiS product is tOXIC and must be handled carefully. Ignoring the polen­
tlal hazards of thiS product car- result in serious iliness or even death 

SYMPTOMS OF POISONING 
Synlptoms in humans from Inhalation exposure to this product will depend 
on the concentration and the length 01 exposure expenenced 
TI1e earliest sign of overexposure to thiS product is central nervous system 
(eNS) depreSSion 

El(posure to progressiveiy higher concentrations is expected to res~!t in 
conv.Jlsions, tremors andlor strychnine-lIke muscular rigidity. 
Humans exposed to high concentrations of this product may experience 
respiratory IrritatIOn, nausea, abdominal pain. CNS depression. slOWIng of 
movements and speech and numbness in the exlremitl8S. Survlva! after 
exposure to high concentrations can occur even following convulSions. if 
exposure has been brief. 

IF INHALED; 
Get exposed person to fresh air 
Keep warm and at resl 
Make sure person can breathe freely. 
If person is not breathing. cali 911 Of an ambulance, begin artlllcmi 
respiratIOn immediately, preferably by mouth-to mouth. 
Do not give anything by mouth to an unconscious person 

IF LIQUID IS ON SKIN: 
Immediately apply water to contaminated area of clothing before remOlllng 
Once area has thawed remove contamlnats·d clothing, shoes and other 
Items covering skin 
Wash contamlnaled skm area thoroughly or shower 

IF LIQUID IS IN EYES: 
Flush With plenty of water for at least 5 minutes 

• Get medica; attention 

'" ctl' .... """',, v' U",,'''''I-''--''''--''''-, "u .... , , C<" "dU" .. d, .... ,jj""u"y '" "'''''-'''''''\:!' 
abdomlna~ pair" SlOWing of movements and speech. numbness In eK\remilies. 
gel medIca' attention ImmedIately. Take person to a doctor or emergency 
treatment facility. Have the product cOIHainer or label With you when 
calling a pOison contra! center or doctor, or g0ll19 for treatment. For 
information on this peshclde product (Iflctuding health concerns. medical 
emergencies or pesticide incidents). call the National PestiCide Information 
Centel at 1-800-858-7378. 

/1 r 
NOTES TO PHYSICIAN 
Depending on Ihe length 01 exposure II IS predicted that persons exposed 
to thiS product lII"il' probabl~ show utile eVidence a! Intoxlcatlor, at first unless 
the concentration W8S moderate to high (morEl than 500 ppm) 

Initial effects wil! probably be depreSSion of the eNS With SlOW speech and 
body nlovement the first Signs noll'ld Convuls,ons may ensue Wltl". resplrato,) 
arrest be.ng a termmal event Assisted respiratIOn may be necessar~ 

An exposed pallent sholJld be removed to fresh air and put at rest Keep 
exposed nd,vlduai al bed rest and undel obsefllatiol"1 for at least 24 hours 
Clinical obselvalion should be dlfected at the pulmonary, hepatiC and rena: 
svstems. A postmortem finding in a fatality attributed to sulfuryl flUOride was 
p~lmonar~' edema. Death was attnbuted to cardio-resplratory failure 

There is no known antidote. Clll1lca! observation IS essential. Treatment 
IS based on the clinical Judgment 01 the phYSICian and the individual reaction of 
thepar'~,e~"~· ________________________________________ -, 

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

IN CASE OF ACCIDENTAL EXPOSURE, 
SEEK MEDICAL ATTENTION 

WORKER SAFETY 
Refer to Personal Protection Equipment (PPE) at the beginning of thiS label. 
Note: Any unprolected exposure to more than 1 ppm of thiS product should 
resulJ In a lIisl! to your physician (consul1label) 

PREVENTING STATIC ELECTRICITY 
The flow of liquid gas in the introduction hose may be a source of static 
electriCity. To prevent the risk of stallC sparking. the introductiOfl hose mus~ 
be properly grouflded uSing acceptable demonstrated methods (e.g .. securel~ 
attaching a length of copper tubing with adequate fittings \0 the end of the 
IntroductIOn hose). 
When using copper tubing as a ground, attach the copper lubing With a 
grounding wire to the fan cage frame or to a neutral ground. The copper 
tubing mounled at the end of the introduction hose must be securely 
attached to the fan or some other stable Object 

FUMIGANT INTRODUCTION HOSE AND FITTINGS 
Use hose with minimum bUrst pressure of 3450 kPa (500 pSI) that IS 
compatible with liqUid Master Fume AG. Polyethylene o~ pOlypropyiene 
hoses have prollen satisfactory. 
Use care not to kink or crush the hose Reinforced hose helps prevent 
collapse 

PERSONAL SAFETY 
Always wear eye protection wI1en introducing this product or repairing 
leaks on Introduction manifolds or hoses 
Proper resplfatory protection (SCBA) must be on hane In case 0: reqUired 
emergency entry into structure. 
Make a security check for personnel, structure preparation and 
persons In nearby bUI:dlngs and grounds Apply proper lock-outs and 
piacardlng. 

MATERIAL SAFETY 
Use proper fumigant mtroductlon techniques to help prevent corrosion 
or water ~Iains on intenor matenalS. 
To the eXlent pOSSible. provide protection for nearby desirable plal1ts 
Use circuit breakers or fuses for fans 
To the extent possible. piace fans to minimize the fisk of damage to 
eQUIpmen~ 

Chapter 3 

CYLINDER SAFETY 
ThiS product IS toxic to most living organisms including humans. It is 
colorless, odortess, packaged as a liquid gas under pressure and has no 
warnlllg pro:)ertles Th,!> product IS only for sale to. and used by, 
certified app Icators or persons under their direct superviSion and only 
for those uses COVEred by the certified applicator's certification. An 
applicRtor cNtllled by the state must be present on site a1 atl times 
d,)fIf'Q lIl(roducllon of Il.Imlgant. reentr)' pnor to aeration and Initiation of 
the aeratIOn procedure 

GENERAL CYLINDER INFORMATION 
Cyill1oe'~ cor laming thiS prOdJCl must be properiy and legibl)' labeied at 
all times. If abels become damaged or lost during shipmenl or use, 
".,,1 'c." I'~"'! ';.'h,"ri"" 1",1',.," ,:~,'. l"p (,!,!~in"',.! b.n: Dr!'w ... 1 r.~'''''''':''.:~' r:~''':!"l.~'~~'' 

Th!s product I~ sold as a comp-essed liquid ga5 111 a high-pressure c~l:inder 
and must be handied, stored and transported with precaution. Every 
cylinder should be inspected upon delivery for damage. If the cylinder is 
oamaged, immediately return \'1e cylinder to the dlSlributor 01 th,s product 
No addition a: gas is used to pressurize the cylinder. Each full cylinder 
contains 57 kg (125 Ibs.) of product normally under about 1380 to 2070 kPa 
(20C to 300 osil 



CYLINDER VALVES 
Cylinders of this proouct are fitted with special valves (see Figure 1) 
The cY"lrlclF<r is equlp,,€cl with both a safety cap and a covering called a 
'born,fol TIH, sellet,' Cd~. ilnd bonnet sholild be secl,lrely in place at all 
times e>'lt'pi wilen gas IS to lJE: released from the cylinder. ThiS protects 
the valve system from being damaged andlor prevents accidental release 
of the iumlganl 
Never hang cylinders by the valves during weighing. Use a proper sling Of 

'hangmg' bonnel speCifically deSigned for Ihls purpose Hanging bonnets 
hav", openings on two or more sides tllal a hook strap or cable can be inserted 
in \0 suppon tile cylinder during weighing Hanging bonnets are available 
througn YO'Jr distributors 

Figure 1. Cylinder Valve 

r ,,0; .... .,.-- Packing Nut 

Fusible Plug 

Dip Tube 

CYLINDER HANDLING 
AVOid manhandling the cylinder when moving or weighing; e.g .. use a 
hoist with a hangmg bonnet. 
Protect the valve from damage by always replacing the valve cover and 
safety bonnet 
Open valve Slowly at first. then completely open it (one full turn) so the 
valve and thE- "Hraduction hose do not frost. Use proper size adjvstable 
wrench (25 to 30 cm). Keep wrench attached to valve while valve is open 
Bear in mind that frosting of the outside cylinder surface when releasing 
the lasl 1.5 10 2 kg of this product is likely, 
Close vaive completely when fumigant introduction is finished OJ 
cyiinder 15 --empty.-

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

CYLINDER LABEL PROTECTION 
Protect cylinder labels from being damaged to ensure label text can be read 
Protection measures should prevent knocking or scraping of the labels, fl is 
recommenoed that plastic-coated or covered chains be used when securing 
the cylinder 011 vehicles 

LEAKING CYLINDERS 
If a c:"lrnder is suspected 01 leaking fumigant, evacvate Immediate area of 
leak. Us,,- a NIOSH or MSHA approved positive pressure self-contained 
brealhillg apparalus (SCBA. not SCUBA) approval number prefix TC-19C or 
combinallon aif-supplied/SCBA respirator. such as manufactured by Draeger 
Ranger, Survivalr, Scot\. 01 MSA, for entry into affected areas to correct 
problem The SCBA must be worn when exposure is more than 1 ppm, 
Move leaking or damaged cylinder outdoors 01 to an isolated location, 
obsen'lng strict salety precautions. Work upwind if possible, Do not permit 
entry 11110 leakage are8 by unprotected persons __ until_ concentration of 
fumigant 15 determined to be 1 part per million (ppm) or less, as determined 
by a delection device with sufficient sensitivity such as an INTERS CAN gas 
analyzei [Model GF 1900) or MIRAN vapor analyzer !SapphIRe] 
Often Ilgntpnrng the packing nul on the top of the valve to 35 to 40 N.m (25 to 
.,,,, ,:.;;..,~_ ;;;;; ;;;.:;;;~;;;;;;;;;; ~-.';;;;;:.;h ; ... ;;; :;;:.;;, !;;-= ,;:;:;;,. :';:;.;;:~ 

use excesSive force to open a stuck or improperly seated valve. See Valve 
Stem Adjustment Procedures at the end of this chapter 
Once the c~'IIi1der IS empty conlact your distributor for proper return instructions. 

ENTERING A STRUCTURE UNDER FUMIGATION 
If emer~ency entry into a str;Jclure under fumigation with this producl is 
reqUired the p.OpfH res;:>i:atory plotection (SCBA) must be used 

I') 
FROZEN VALVES AND HOSES 
If the cylinder valve is "just cracked" to reduce the rate of release, this 
product wili expand from a liq.lid to a gas Within the hose and frosting of 
the ol.ltslde of the valve and Ilose may occur 

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

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

FROZEN CYLINDERS 
If a break occurs on the dip tube In the cylinder, thiS product will be 
discharged m the gas phase when the liquid level fallS belO"" the break As 
the liquid expands in the cylinder, heal will be taken from the surroundmg area 
and the cylinder will frost or freeze al that pOint. This product wilt still be 
discharged, but al a much slower rate, Cylinders showmg signs of a broken 
dip tube (8 very rare occurrence) should be parnted red on the shoulder 
of 1I1e cylinder, red tagged and returned 10 the distributor so that thE: problem 
can be corrected before refitting. 

EMPTY CYLINDERS 
Handle, store and transport em ply cylinders uSing the same precautions 
as previously discussed for full cylinders, When the cylinder is empty, 
fully close the valve and replace the safety cap and protection bonnet 
before returning to your distributor and subsequent shipper. Only Drexel 
Chemical Company is authorized to refill cylinders_ Do not use cylrnders 
of this product for any other purpose, 

REMEMBER TO CLOSE VALVE COMPLETEL Y ON EMPTY CYLINDERS. 

CYLINDER RETURN POLICY 
One 01 the more common reasons for returning a cylinder is the perception 
thaI the lasl 1.5 to 2 kg (3 to 5 pounds) of gas in the cylrnder cannot be 
released_ The final pounds of this product in a CYlinder generally are rn a 
gaseous state and will not move out 01 the cylinder as rapidly as when it is 
a liquid_ However, it will move through the introduction hose 

Cylinders that are deemed to be "defective" should be returned using the 
follOWing procedurli!. 

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

cylinder (cylinder number, etc,). Complete a Defective Cyirnder Report 
form. Fax the form to Customer Service at Drexel Chemica! Company 
(901-774-4666 ). 

3. Distributors should identify defective cylinders by spray paintrng Ihe top 
and shoulders of the cylinder with red paint. and attachrng a 
completed red tag to the protection bonnet. Note: Do not mark 
functional cylinders with paint as this could cause t;onfuSlOn when 
dysfunctronal cylinders are returned for repair. 

TRANSPORTATION OF CYLINDERS 
Transport cylinders capped and secured in an upright position. On publtc 
roads, transport securely only in an upright position. During transport, speCIal 
care must be taken to prevent rough handling or mechanlca: shock such 
as dropping, bumping. draggrng or sliding. Also, dip tubes can be broken 
due to sharp blows and shocks if the cylinder is on its side, Never transport 
unsecured cylinders without preventing their excessIVe movement Never 
suspend or lift cylinders by the valve. Loose cyiinders can become airborne 
and cause Significant damage in an accident. 

Do not transport cylinders in closed vehicles where the same common 
airspace is occupied by personnel. Never transport cylinders by aircraft 
unde' any Circumstance. 

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

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

VALVE STEM ADJUSTMENTS IN THE FIELD 

INTRODUCTION 
When cylinders are filled at the plant, a soap solution IS applied to the valve 
slem (tile square shaft area I and valve threads at the top of the cylinder. 
The cylinder is not released if leaks are present. Each time the valve is-­
opened and closed, the stem works against the packing causing the packing 
to flow <tway from the valve stem. Over Irme this may altow product to escape 
past the val .... E- stem when the valve is in the open position. This docLiment 
f!,:;su!~·,:;.o, h,-,,-,, thiE .~!!, ,,!i!",~. '-__ 'in be ~ .. "!tf!I:-. !",r,rr,;.r.I"~! ir, \~p. fi,:;!f"! 

HAZARDS AND PPE 
Operators performing Ihe valve stem adjustment should foliow all preC3...1tlons 
on the produc: label seclion for "Leak Procedures" This may include, bul is 
110t limited to, immediate evacuation followed by reentry using positive pressure 
self-contained breathing apparatus, Move cytinders outdoors or to a ventilated 
Isolated location prior to adJustrng the stem. Aliow no unprotected persons 
It) the area during the adjustment procedure until fumigant concentration 
IS verified with sufficiently sensitive detection equipment to be below the 
levels of concern indicated on the product label 
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INDICATIONS 
This procedure IS appropriate when a cylinder shows mdlcation of prod· 
uel lOSS IrOIl1 around the valve stem Loss may be indicated eithel by a 
suffiCiently sensitive detection Clevlce or hissinglbubbllng at th£: stem 
when the valve IS open. ThiS procedure may not be effective or appro­
priate tor other valve problems 

TRAINING 
Only persons approprlatel)" tramed lor Hazardous Material handlmg are 
permitted to perform this task While operators who transport this product 
are reqUIred to receive Hazardous Matenal trainlflg. IndiViduals shOUld check 
With theIr employer II they ha"e any questions regarding reqUIred tralnmg 

PROCEDURE 
To stop a loss of Ihls product from around Ihe valve stem m the field. follow 
the foiiowmg steps 

Note: FOllOW directions In "Hazards and PPE" section above priol to slarllng 
thl~ pr(o(. .. dure 1,lake S~He al: PPE (lnd sufflclenl'y' sen!)it, ... e deteclion 
deVices are useCl 

1. If product lOSS is detected, Immediately close Ihl: valve This Will stop 
thiS product from leaking out of the stem 

2 Secure the cylinder agamst a statlonar~' object (rack, wal!, etc.) to prevent 
tipping Usmg the same wrench you use to ramove Ihe cap from the 
valve exit, tighten the packing nut on top of the valve. Turn the packing 
nut in a clockWise direction to tighten the packing Note: Do not over 
lighten thiS nul The speCIfication is 34 to 40 N.m (25 to 30 fool 
pounds) of torque. which IS easily reached With a 25 to 30 em (10 to 
12") adjustable wrench 

3 Open the valve !f produc! IS stil: leakmg from around Ihe valve slem, 
repeat steps 1 ane 2. If pradu::! JOSS slil PErSistS. c:ose the valve. 
red tag the cylinder and return It fOi credit The valve wlli be replaced 
at the plant 

Chapter 4 

EQUIPMENT 

MONITORING EQUIPMENT: FUMISCOPE 
The Fumlscope is deSigned to measure the actual concentration of this 
product Within the fumigation site to determine accumulated dosage. The 
Fumlscope IS not sensitive enough to use as a clearing device after the 
exposure period The F'-Imisc:ope alse IS used In conj'-lnctlon with Drexe; 
Chemical's MasteRate for determining actual HL Ts 

Fumlscope units are portable and weigh approximately 3.5 kg (8 pounds). 
The F "mlscope Llses a mechanism 10 compare the thermai conductivlly of 
a.mixture of thiS product and dry air to thai of dry ambient alf. This difference 
is converted into an electnc current. Which is displayed as ounce per 1000 
cubiC foot 

ThE: sampie 15 drawn througn ~he dr: .... ing lube, the flOW rate meter. and sut>­
sequently through the thermal conductivity cell by an electnc pump 

Th£: Mcde' D Fumiscope has a digital readout and indicates 0 to 1000 gram 
per cubIC meter Oi ounce per 100C cubic foot. It is normally operated on 
110 volt AC, but can be adapted to operate on 220 VOltS AC or from a 12-volt 
auto battery 

Olde' analog models (EV or E-200) are stil' found in the field The model EV 
has a range of 0 to 50 ounces per 1000 cubiC foot. The model E-200 has 
a range of 0 to 100 ounces per 1000 cubic foot. 

Fumlscopes can be purchased through your dlstnbulor or from the manufacturer. 

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

OPERATING PROCEDURE (FOR UNITS USING DR1ERITE) 
1 Fill drying tube with Drierite (4 to 8 mesh) Tip: Be sure cotton is III place 111 

bottom 01 tube to prevent dust from being drawn into the pump and cel: 
2 Turn on pump and check for leaks by blocking Inlet and noting If floVl' 

rate drops to "zero" Do lhe same by blocking the outlet 
3. After warm-up (approximately 10 to 15 minutes depending on the humidity), 

adJusl the flow rate to approxlmale!y 1 CJbic foot per hour (CFHI and ·zero 
lI'e Instrument 

4 Attach samplmg hose (usually 6 mm tubmg) and readjust the flow rate 
j: ',,:,:';;;':;,:-,,., ;,: ~;-,.:. :;<",,<,. ;.;:.: ;" ::::;,;;: :. 

5. Walt at least 3 minutes for a moflitonng line of 100 feel or less lor the sampie 
to reach Ihe Fumlscope or Simliar deVice and the reading to stabilize 
before recording the concentriltlon 

6 Disconnect the tubing and adj'-lst the flow rate to the origmal setting and 
Check to be s.)re the unl! returns to "Zt;ro . If nol. reset It Ie, . zero 2NO 

drlfl may occur d,Jrinp 1I1E' first few mlnlltes of operatIon 
7 Change Drierite when approximately 3/4 of the material has changed 

from blue to pink. IS;:-.enl D~lerlte may be regenerrlted b)' placing rn 
a shallow pan and 118all"9 In an oven ; 50 to 200" C for 20 10 30 
mlfl~tes then ret~rn it 10 the boUle while sti:: sligl1tly warm) 

/3 
MONITORING LINE; PURGE PUMP 
Because most hlmlgatlons will result in the USE' of multiple monitoring 
Imes tha~ are se,vera! n • .mctred feel long, the use Of a vacuum purge 
pump IS recommended. Because th", p:Jmp wlthlr, the Fumlscope or Slm!­
lar deVice is not high VOlume, geHrng accurate samples from locations 
several hundred feet away in a timely manner can be a problem 

The use of a vacuum pum~, ensure~, tlme!y. acc.Jrate samples from ali ar­
eas wlthrn the structure. The use of till!. system greatly reduces the time 
needed to monitor a!l locations within the structure 

FUMISCOPE CALIBRATION PROCEDURE 
Smal: sample cyllnClers contalnmg known concentrations of this product are 
available for calibratIOn purposes. Specially deSigned plastic sample bags 
are used lu transfer and inject the gaslal' mlxtwre to the Fumiscope The 
Instrument can then be adjusted to accurately measure Ihe known COncen­
tration. ThiS method IS ideally suited for (,juick. easy and reliable calibration 
of the Fumlscope and confirmatIOn 01 accuracy In the field 

Sample cy moers and bags are available Irom 

Scott-Marrin. Inc 
6531 Box Springs Blvd 
RiverSide. CA 92507-C725 
Phone: (9091653-6780 

CALIBRATING THE FUMISCOPE 

Dulle Pressure Gauge....... J' 
Cylrnoec Pressure Gauge 

~ ~.~ ~":,.;, +- Cylinder Valve 
Oullel Val ... e........ :.~ '_ .~. "l 

Repu'~:o" DUlle' ~-' :0' 11" : 

Pressure 
Regulalor i~j~i1'L, 

Sampls Bag ~ 

Reau,alar 
Hanowha.;i 

Calibration Cylinder 

The procedure for testing thE- calibration of the Fumiscope is as fotlows 

Warm u~ and -zero" FumIScops-. 
2 Attach regulator to calibration cylinder and lighten with a wrench (note 

- left-hand thread) 
3 Close OLltiet valve and back out regulator knob (turn to lef!l. 
4. Open cyl;flCler valve approximately one-half turn. 
5 Turn regulator valve clockwise until outlet pressure 9a,lge reads 20 to 

35 kPa (3 to 5 psi) 
6 Attach sample bag to regula lor outlet and slowly open outie! valve to fit. 

bag approximately 90% full. Do not overfill as bag will burst. 
7 Disconnect sample bag from regulator and connect to Fumiscope mlet. 
8 Read Fumiscope meter for concentration of calibration standard. If the 

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

II the calibration check Indicates a need for adjustment. remove the four phillips 
screws In the faceplate of the Fumiscope 

Wait 2 to 3 minutes and then adjust Ihe meter to the gas concentration 
with the appropriate -pot"' {biue dISkS, 

2 Remove the bag and allow the meter to return to zero. If II does not return 
to zero, rE'-zero it and re-calibrate 

Mode' E·V anj E-200 have two adjustment . pots'· along tl1e top of the CirCUit 
board. The diSk on the left (when facrng front of panel) adjusts the scale 
for this product. TheSE two pots are Interacting. The methyl bromide (MeBr) 
scale must bJ' adjusted first If the instrument is to be calibrated for both 
gases II a C8'ibrallon IS deSIred for this product only, the MeBr pot should 
not be touched and only the pot for this product is adjusted. Some alsD have 
<1 zero adjusl lower on the board (adjust illis first if it needs adjustment). 

Mode; 0 ha~ three pots on the lop edgE' of the board The outer pot IS Ihe 
zero adjust, the center IS for thl5 produc:. and the inner IS for MeBf. The 
MeBr scele must be ad lusted first if the l'lstrum.<:nt is to br:> t::€Ilibt€lt.<:d for 
both gases Some Instruments 'lave anomer zero adjust lower or. the board 
near the pumr (adjust this first If the zerr, needB adjustment) 

An alternate pnJcedure can be used to calibrate the Fumlscope. This procedure 
IS based or. comparing the concentration readingb of the instrument to 
be cali!)rated With a standarc Instrument and adjusting thE one to bE; 
calibrated tD melicste exactly thB SC'lnlE' concentration as the standard 



FACTORS AFFECTING MEASUREMENT 

Warm-up - Allow the Instrument to warm up until tile readout stabilizes 
(usually 10 to 15 mmLites dependmg on tile ~,umldily) 

2 Zero - Freq.Jently re~ailgn meter 10 zero 
3 F low ratE; - Keep flow rate at 1 cubic foot per hour Check flow rate for 

eacll sample. 
4 To saVE lime charge sampling hoses with a hand squeeze bulb 01 

vacuum ~.Imp belore connecllllg them to Fumiscope. 
5 lv1onitormg Ime - For accurate readings do not draw samples through 

fumigant Introduction hose which could caLise erroneously high readings 
6. Other gases - Fumlscope '11111 detect olher gases and vapors. including 

paints. varmshes. propane ana natural gas. sewer gases and auto exhaust 
7 Temperature - AVOid rapid changes in temperature Avoid moving the 

Instrument from shade to sun or from a hot car to cool shade 
8 Moisture· Water can cause Ihe TC cel: 10 rust. Chech sampling tube for 

condensation Keep UnJts wltll digital meters in air-conditioned environments 
when not In use to prevent mOisture tram getting into Ihe meter Use 
fresh and adequate drYing medium suct, as Oriente. 

9 Interference - Flickering fluorescent light ballasts will Interfere With 
Fumlscope measurements. Use extension cords With grounds. 

10 Static electricity - In analog meters, replace broken glass on meter With 
glass, not plastic. to aVOid effects of statIc electricity. 

,-, Dust from Oriente - Dust can damage the pump and TC cell Reguiarly 
replace colton In bottom at drymg tube Clean mside of drying tube With 
glass Window cleaner when dusty. 

Note: Contact the manufacturer for Fumlscope repan procedures 

CLEARANCE TESTING EQUIPMENT 

A. INTERSCAN GAS ANALYZER 

Mode. GF1900 IS a continuous. dllect-readlng Instrument deSigned to momtor 
low concentrations of thiS product for cteaflng for reentry and leak detection 
Note: Exposure to levelS above 50 ppm can shorten the life of the sensor 
andlol furnace or cause the unit to fail An Integral pump draws the air 
sample through a pyrolyzer (furnace) where Ihe product is converted to 
SO. WhiCh then passes through an SO_ sensor. The sensor output IS 
registered on a direct reading dial as ppm'of thiS product. The unit IS lighl­
weight and battery or AC powered for easy portability 

The tl\:TERSCAN must be cailbrated Wlthm 1 month prior to use as a 
clearance deVice Ati other detection devices must be calibrated according 
to man~lfacture"S recommendations 

SPECIFICATIONS 
Me-asunng Range:O to 50 ppm sulfuryl fluoride 
Accuracy: ±2% of full scale 
Warm-.Jp Time Approx 10 minutes 
Weight 83/4 Ib (4 kg) 
Power 24 volt DC. Two 12-voll. rechargeable batteries In 

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

OperatlOr, Time. The battery pack can operate the instrument for up 
to 70 minutes before recharging (recharge overnight) 

Manufactured By· Interscan Corporation 
21700 Nordhoff 51 
P.O. Box 2496 Chatsworth. CA 9131 1 
(818) 882-2331 or (800) 458-6153 

Analyzers can be purchaseclthrough your distributor 01 Ihis producl 

OPERATION 

1. Turn the function knob 10 the 'off'· position and connect a power supply 
or battery pack. Be certain to screw Ihe connector all the way clown 

2 T.;m Ihe function k.nob to the' on·· POSition The ·on· light should appear 
and the pump will start. 

3 II the analyzer is being powered by an AC unit, disregard the La Bat 
light. which in some analyzers stays on. while In others, flickers on and 
of! It usmg a battery pack as a power s;.Jppl}. turn the functIOn knob to 
the Bal. Tesl position. The needle should move to the right of the Lo 
Bat position on the meter (40 ppm). If thiS IS not the case, or if the La 
Bat IIghl IS on. do not attempt to use. The battery needs chargmg 

4 If power supply IS OK. turn the function knob to the ··on- position and 
allow the unll to warm lip. After the ··ready· light comes on. adjust the 
meter to 20 ppm in ambient air using the zero knob Observe the needle 
for about 2 mll1utes and look for any drifting of the pointer. If II has drifted 
m(lfF, than 3 ppm to either Side. repeal thE' procedure unli) the needlE' 
has stabilized. In some cases, the unit wtil have to purge belween 3D 

5 Adjust the meIer to read "zero' llsmg the zero knob 
6 When usmg the battery pack. the La Bal. indicator will light when 

there are about 10 minutes of operating lime left After the light IS 
on l:;rn the control knob \0 Bat Test to see if the meter is on or to 
th~ left of the -bat" Ime If the meLer is to the righ!, turn back to "on· 
anu continue Check battery condlllOn every tel',' minutes. When the 
meier shows '·Lo Bal·· Illrn the knob to off and discontinue use. 
Recna.rge batteries overmght 

/'1 
CALIBRATION PROCEDURE 
Small salliple cylinders contammg known concentrations of this product 
arf- aValla:JlE: for calihralio'1 purpose~ Speclalry designeCl plastiC sample 
bags are ;.Jsed to IntrodUCE: the gaslal1 mixture to the lnterscan Tile Instru­
ment CRn then be adjusteclto accurately measure the known can central lor 
ThiS method IS ideally suited for QUick easy and reliable calibration of 
the Interscan as we!' as co~f!rmatlon of accuraCJ ,n the f,e:d 

SamtJle cyl!llders and bags arE: avaliable fron, 

Scott-Marrll1. Inc 
653, 80); Springs BI\ld 
Riverside. CA 92507-0725 
Phone. (909) 653-6780 

, Warm up and ·zero·· analyzer 
2 Anach regulator to cal-ibratlon cylinder and tighten With a wrench (note 

. left hand thread) 
3 Close outlet valve anel back out regulator handwhee: (turn to teft) 
4 Open c',linder valve approximately one-half lurn 
5 Turn regulator valve ClOCKWise untl' outlet pressure gauge reads 20 tc 

35 kPa (3 to 5 pSi). 
6 Close cylinder valve and open regulator valve to bleed regulator 

Attach sample bag to regulator outlet and slowly open oullet valve to 
Iii' bag approximately 9C% fui' (do nol overilii as bag wi;. burst) 

8. Disconnect sample bag from regulator and connect to analyzer. 
9 Wait 2 to 3 minutes and then adjust the meter to the gas concentration 

With the SPAN adjust 
10 Remove the bag and allow the meter to return to zero. If it does not 

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

PYRDlYZER(FURNACE) 
Average lilespan is 3 to 4 years. depending upon the frequency and 
conditions of use. 
Reasons for malfunction - The pyrolyzer contams a porcelain furnace 
that can crack with age or mishandling. II is most susceptible to damage 
when It IS hot. Avoid dropping the Interscar; and transport/stors til em If"! 

shock-resistanl containers. 
Diagnosing malfunclions - A pyrolyzer that will not heat up may be cracked 
or damaged. Furnaces can also bE: checked by using a voltmeter or 
lestmg fOi air lea~,s Leaks are checked by opening the unit turnmg the 
unit on, and briefly biocking the folr intake or. the 502 sensor If the pu'mp 
stops, there are nc; leaks 

501 SENSOR 
Average lifespan is 3 to 4 years (whethel used or not) 
Diagnosing malfunctions - A slow response time. erratic readings. or inability to 
calibrate the Interscan indicates the sensor may need replacement 
Dysfunct,ona: sensors can also leak electrolyte SOiu1l0n 

BATTERY PACK 
Reasons for malfunction· ExceSSive discharging of batteries after Ihe 
"Low Batery·· light is on 
Battery charger - Turn battery charger off before connecting or discon­
nectmg the batteries from the charger to avoid potential damage to the 
charger circuit board. A delay In the illJminatlon of the charge light (tor 
up to 5 m·nutes) once batteries are connected may be due to excessIVe 
discharglflg of the batteries dUring use 

POWER SUPPLY 
Reasons 'or malfunction - The cord connectmg Ihe AC power supply 10 
the Inlerscan can become worn (turn brown or become frayed) through 
use and require replacement. Fumigators have incorrectly installed new 
cords. resulting in the destruction of the circuit board of the Interscan. 
The color-coding for the wdng of the power supply is the reverse of that 
for Ihe battery pack. and the p051twe and negative ports of the canon 
plug are not identified. 

REPAIR INSTRUCTIONS 
Retwfn the ar.alyzer to the manulacturer or· 

Key Chemical and EqUipment Co Inc 
13195 49th Slreet N. Unit A 
Clearwater. FL 34622 
Phone: 1813} 572-1109 
Fax. (813) 572-4595 

B. MIRAN GAS ANALYZER 
The 1IIIIran 101 is an older mod€"' deSigned to measure a slflgle gas or vapor 
The Mlfan 203 IS a single beam inflared gas analyzer Will, Interchangeable 
flite'", l1nd r,.tQ fiXE'd oat!1lenaths "actorl' calibr8ted oa", calibration sets which 
can be Interct1anged In about 1 mln.Jte. ailow you- to monitor other gases. 
The Milan SapphiRe is a newer model infrared gas analyzer thai allows 
moni\ollflg of oliler multiple gases 

Uf"lItS Bre portable and de~lgned to operate on 120-voll AC or on 7.2-volt 
rechargei'lble battenes They are 5ultabie tor measurmp IOIli !ev£:"~ when 
clearlllg for reentry and 101 leak detection. 



SPECIFICATIONS 

Range 
O~eratlng Time 
Accuracy 
M';lnulactured by 

OPERATION 

Mode! 101 - 8 kg (18 Ib) Model 203 - 9 kg (20 Ib) 
SapphiRe - !9 kg (20 Ib) 
Dual scale 0 tCl 15 ppm and 0 to 150 ppm 
<1 hours on batteries (rechargeable overnight) 
± 5~/~ of readll)g 
Thermo EnvlrClnmental Instruments 
8 West Forge Parkway 
Franklin. MA Q203B 
Phone, (508) 520-0430 

1 Tum on analyzer and ailow to warm up for appro~imately 30 minutes. 
2 ·Zero" analyzer and take readings. 

CALIBRATION 
Tile analyzers are factory calibrated and usually do nOI require frequent 
H,-ca Ilbralton. They should be ch~cked either b~' the electrOniC method or 
by the ctosed loop method described below and sen I to Foxbolo or their 
representative wnen re-calibratiorl IS indicated. 

PERFORMANCE VERIFICATION PROCEDURE FOR MIRAN 101 AND 203 
ANALYZERS 

1 Turn on analyzer and allow it \0 warm up for 15 minutes. 
2 Zero instrument and aBach Tygon tubing loop. 
3 Connect needle valve and tubing to the cylinder. 
4. Place end of 4.7 mm" Tygon IUbing In container of water. 
5 Turn on cylinder valve and USe needle valve to adjust the flOw of this 

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

6 USing a ga~ tIght syringe, withjraw this product {13 microliters (jJ!i;: 5 ppm·) 
from the tUbing on the cylinder arld Inject it into the tubing loop on the Mlran 

7 Repeat Step 6 twice and record results after each injection 

·Volume of 101 and 203 cel, is 2.5 liters 
Volume of 24" of 1/2" tubing is 0·Q8 liters. 
~'01 gas mjected -;- 2.6L (cell oj- tubing) = ppm. Therefore, 13.;. 2.6 = 5 ppnl. 

MIRAN SAPPHIRE ANALYZER PERFORMANCE VERIFICATION PROCEDURE 
1 Turn on the machine and let it warm up for 30 minutes. 
2. From main menu, select 4 ., Conflg/Setup. From the setup menu select 1 

= Calibration From the calibratlorl menu select 3 : Pertormance Verification 
3 Grasp the capiliary tubing end of the samplmg line and slOWly push it 

into the nozzle opening on the gas lank. 
4 Zero analyzer and confirm stable zero. 
5. Attach tubing sleeve to Iniet tube of analyzer. Activate trigger valve and 

watch gas readings climb. 
S After 3 to 4 minutes readings Should stabiiize. Record readings 
7 Remove the tubing and reattach tire zero filter 
8 Restart pump by selecting OptiOn 2 from the control menu. Continue until 

reading IS substantially zero 
9 Remove the capillary tubing !rOITI the tank trigger nozzle and check results 

against Challenge gas concentr",tlon. 

Note: Contact Thermo Environmental Instruments or their representative 
for repair procedures. 

c. OTHER UNITS 
The listed detection and monitorin~ equipment in this labet is not intended 
to be ali inclusive. As new technology is developed, new deVices may be 
evaluated by Drexel Chamical Company to datect this prodLict. Contact your 
nearest representative from Dreo:el Chemica; Company for the latest 
information on suffiCiently sensitive detection devices. 

Note: Prior to uSing these instrument~ to clear a structure for reoccupancy. 
meters must be '·zeroed." This shoulej be done according to the manufacturers 
directions. away trom the fumigaticll1 site and in an atmosphere that does 
not contain this product. MaAufacturer's instructions also Include Information 
regardmg appropriate and necessary Calibration and'maintenance, Manufacturers 
recommendations mU$t t->e followed to ensure proper operation of these 
rnstrllment&. Please refel to the manufacturer lor the latest recommenda­
tions and instructions lor any eqtlipment for Lise with this product. 

Chapter 5 

BASICS OF STRUCTURAL FUMIGATION 

FACTS ABOUT STRUCTURAL PESTS 

Termites 
1 he three Important types of termite!; found in the United Slates '- drywood, 
subterranean and dampwood termites. They are most easily identified on the. 
basis oltilelr habits 8nd where tile\, liVe. Drywood term lies are a problem chiefly 
rn the warm moist coastal regions They live Inside of wood and do nol require 
contact with the SOil. Subterran6an tEJrmltes. on the other hand, generally live 
dnderground. and, with rBre exceptiOns must maintain contact with the soil 
Dam;Jwooj termites are :8'ger insects than either the drywood orille subterranaan 
term,le, butl~ of less economiC impor1arlce thBfl 1I1F! otllm IWCl DFlITlPWOQri t~rmites 
typi::al'y infest pos~s forest trash, deq:j trees an:1 '.'.'ooden structural members 
In SOl. c: areas With sufllClsnt expOSUr£ to water 

J£ 
Wood Borers 
Death watch beetles (Xes/ob/um Spp,:1 <He members of the family Anobiidae. 
They feed 011 hardwoods and softwoods. and are usually assOCiated with some 
fungal aeca)' Theil tOlallife cycle IS from lour 10 five years 

Old house borers belong to the family Cerambycldae which is called "tong horn 
beelles" (HylDlfupes spp,) They mainiy infest sapwood 01 pine and spruce, but 
occaSionally have been seen in hemlock. DOLJgles fir and other true firs. They are 
usually seen near Ihe surlace of wood in the sapwood and generally do not infest 
(he heartwood. These beetles have a wide geographic distribution. Development 
from agg to adull can require up to 10 years In temperate zones 

Powderpost beetlas (Lye/tiS sPP,) are members of the family Lyctidae. Lyctids are 
rnainlyfound Infesting the sapwood of hardwoods (i.e .. oak and ash). They digest 
starches and sugars. bul not cellulose Their growth IS relatively slow as they 
average only two generations a year, however, they can do e~tensive damage 
before theil' presence is known 

See the label and crlspter 1, of Ihls manua; to contra; these pesls 

Fabric Pests 

Clothes moths are widely distributed, persistent pests in structures, They are 
noted forthe damage caused to woolens and are normally controlled by localized 
treatments, Where severe infestations occur, or local control measures are 
insufficienl.this product. at si~ times the drywood termite dosage. will give control 
of allhfe stages. 

Black carpet beetles are commol1 pests of carpets. woolen garments. skins furs 
and museum specimens, includmg bones. Their life cycle is usually completed in 
12 months. Because of the exceSSively high dosage requirements 10 control the 
eggs, the termite rate will control only the post-embryonic forms. Two fumigations 
are r"commended to contro: ai, life stages These shO.Jld be spaced 2 to 6 weeks 
apart in order to control newly hatched beetles. Check with local experts to 
determine the duration 01 each stage in the life cycle 

Health-Related Pests 

Cockroaches: 
German cockroaches are considered by many in the pest control protession, to 
be the ~NumbarOne" domestic pest. All stages of this roach are controlled by this 
product at drywOOd termite dosages because the female carries the egg case 
during Ihe incubation period and the embryos are dependent on the famale for 
survival 

Brown-banded and Oriental cockroach females. on the other hand, deposit the 
egg case shortly after it is formed, thus. the embryos are not dependent on the 
female for survivaL Theegg case is vulnerable to this product only at high dosages, 
while nymphs and adults ofthesecockroaches are controlled at termite dosages. 

Bed bugs are occasional parasites of huma~s. They are usually hidden in the 
seams and folds of mattresses. They are controlled at 3 times the drywood termite 
dosage 

Rats and mice (rodents) are always unwanted in any structure. They are easily 
controlled with this product using one-half the calculated drywood rate (1/2X). 
However. regardless of the ambient temperature, the fumigator shOUld use 
sufficient gas to accumUlate at least 36 ounce-hours of e~posure for a successful 
lumlgation. 

Foradditional information on these and other pests, see Chapter 1 of this manual. 

PENETRATION AND CONFINEMENT OF THIS PRODUCT 
The objective of a structural fumigation is to confine enough fuml~ant for sufficient 
time to control the pest. There are. however, Interacllons to consider regarding the 
confinement characteristics of this product and iLs ability to penetrate the site or 
chambers of the drywood termite or other pest 

Wood Penetration 
Fumigants differ in their ability to penetrate wood Their performance depends 
upon certain characteristiCS and conditions of the fumigant and of the wood to be 
fumigated 

Wood Characteristlc~ 
1 Tree species (chemical makeup) 
2 Density 
3 Porosity (m.mber and arrangement of pores) 

lvioisturecontent 
5. Sorption qualities (affinity for fumigant) 

Penetration of this product, through different one inch thick wood plugs. is 
described in the following table. 

The low affinitvlor I'/ooe! also orovides this product the furti1er advantage of raoid 
desorption of -the fumigant and quick aeration of a building when the sea~s are 
removed 

11 may be difficult, however. tor this product to penetrate wood that IS wet because 
the air passages are blocked by the water and by the swelill1g It causes 

Painted surfaces or plastic covered panels are not readily penetrated by this 
product or other fumigants. These surfaces forn-: a barrier much like a plastiC tarp 
:::md should be ccnsidcr8d if! assessing th<: <:bi1lty of this prodc:::::t to pcnr.:trntc into 
wa'i I'olds or other covered spaces Thes~ con::lltions must be taken II1tc 
consideration when fumigating 
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Concentration of SulfuI)'1 flu Dride inside WDDd-PVC voids exposed 
to 16 ozs}1.000 sq.ft. Df fumigant for 20 hours Inside a chamber 

Exposure Gas Concentration Dosage 
Wood Condition (ozl1,OOO sq. ft.)" (oz-hI1,000 sq. ft·l" 

Pine A End gral'l 1615 a 296 

Pine B 14.08 b 171 

Mahogany 8.72 cd S9.7 

W. hemlock 6.97 ri 697 

Rea Da~ 2.50 f: 242 

Dougla~-flr 2.95 e 27.9 

Pine B Hydrated 3.12 e 29.8 

Pme B Pamt2x 6.84 d 74.S 

Mahogany Paml2x 6.49 d 65.7 

Mahogany Psml3x 3.61 e 36.0 

" Me<311S tn=4) In coh . .mns fonowed by the same letter are not significantly different 
at P=u.05 Studenl-Newman-Keuls tesl (6). 
~Mean dosage (concentraUon)( time). Maximum tileoretical accumulated dosage 
inside PVC cups IS 296 oz-hrsI1.000 sq. ft 
Source Scheffrahn. RH. and E.M. Troms (1993) "Penetration of Sulfur)1 Fluonde 
and Mett¥ Bromtde llYOL.gh Substrates Oumg F Llmlgauon" DOWN TO EARlHH.i 
48 (1) pp 15-19 

Confinement of This Product by Tarps 
The qJe,,>llor natJraity ansss' -II tnls product penetrates wood so well hoy/ wei' 
can It be conilned ior fumigation?" Surprlslngl)'. tl"le relatIVe ease of confmement 
is characteristiC of the product and one of Its major aovantages. 

Plastic tarps are seml+permeable membranes. which permit different fumigants to 
pass through them at dtfferent rates. The passage of this proQucl through plastIC 
sheeting IS very Slav. as shown In the followmg table 

Percent permeation loss al"ld adsorption of B ozl1 ,000 sq. ft. sulfuryl 
fluoride. after 24 hrs from 11-oz glass belt jar with tid made of tarp materials. 

Percent 
Penneation loss Percent adsorption' 

Tarp material Sulfuryl fluoride Sulfuryl fluoride 

Used larp 10C.0 8.8 

Tarp A 10:) oZlyd 33 6.1 

Tarp B. 7.2 oz:'yd" 5.5 3.1 

Tarp C. 9.6 oZlycf 0.2 3.3 

4-mli pOlyethylene 0.0 1.3 

a Va,ues reflect subtraclion of fumiganlloss due-to glass container adsorption 
(2.2% for sulfuryl fluoride). In:0.4) 
Source, Scheffrahn R.H. end E.M. Thoms (1993) "Penetration of Su~ury! Fluonde 
am Met'ly1 Bromide Through Slbstrales OJlng F I..Tllgalion." DOWN TO EARn-tw 

48(1)pp.15-19 

Loss to, Soil 
The loss of thiS product to the solid IS dependent on soil type and moisture The 
MasterRate calculator takes soii type into consideration when estimating the half 
loss II:11e Solid water reouces penetr3110n 01 thiS prOduct to its iow water SOlubility 

THE FUMIGATION ATMOSPHERE 

The ,W or atmosphere I~ whlc]"! we l..Jmlgate has properties that are not always 
readily eVident. bu! shOUld be understood as they relate to side lumlgahon 

All matters eXist In three ptlases: SOLID. LIQUID and GAS (VAPORS). The best 
known example IS waler. which appears as solid Ice. liqUid water and watervapor 
(gas) 

The alf atmo~phefe Includes wate' In a!1 three phases. I.e 

1. Ice crystalS. such <is In high Cirrus clouds or as snow. hail or sleet, 
2. WElter droplets as clouds. fog or rain' 
3. Wale- vapor that we cannot sef' but can feE:: such as humid/I} In dry air 

Air is largely composed 01 78t,o nrtroger, and 21 ~o o)(ygen. Excluding water. al: other 
gases equal only abOlll one percent. These Include carbon dioxide. argon. neon. krypton 
... " .... v,,·~ _, .. ;,;~ . ..;;.:..:",."..;.-.~ 

sllch as elust. volcaniC: ash smog f!tc. With whlchlumigallons are no! normally 
mVOJVed These conlr1butE on'y a very smai'fracllon Qj one percent aflhe lotal air 

The amollnt ofwat81 111 tile atmosphere IS vaflRble. The warmer the air, the more 
waler alf can hold. ThlsleCiture is very important as il relates to the useofthis product 

The vast m;Jjonty o! structura' f..lmlgatl.Jns DCC:.J' close to sea leve! Thus. OJI 
calcJlallons are based on atmosphellc pr6ss:;'es of 760 millimeters 01 merC..Jry 
(mm HgJ and 20°C (68~F). which are known as 'Stanoard Condilions' 

It 
Weight of Air 
AI! tlas weight whler changes wlln lemt>erature the GOlde' the temperatJre. t]"!e 
heaVier the; Sif. th" hottel tnf' temperature th", lighter the alf Therelole. COld Blr 
wil! settle to the lowest pomt. whereas warm air rises to the Ilighest p0111! In the 

strUClure being lumlgated 

ThiS re,alive denSity of a!f becomes appar~nt when a relngerator or freezer doo' 
IS eopened and Ine coW Dense all flOWS Dut onto the flODr Conversely a not air 
balloon Tlses because tne contained heated alf IS lighter than the surroundllig air 
Once these different parcels 01 air are thoroughly mixlld with the surrounding air. 
nowever they Will no! lend to separate or stratify ThiS IS an Important feature we 
must understand tiS It rela/ef.to use of fumigants 

The weight is also noticeable when air IS mOVing (Wind) or WE: are moving through it 
The ability to quiCkly disperse a fumiganl depends on the air movement we create 
With fans 

Water Vapor 
ThE- corleentrallon of water lIapor In the atmosphere will varywi\h temperature. The 
warmer the alf. the more water vapor it can hold. 

Relative Humidity (RH}is the amount of walerln air relative to the amount it ca'l 
hold al saturation (100%)at a given temperature Thus. If air contains 0 7 pounds 
and could hold 1.4 pounds at saluratlon. the relative humidity would be 50 percent. 
II can be measured by a dry or weI bulb thermometer or a humidity gauge 

The Dew Point IS the temperalure at which water condenses from air 

The Dew Point Depression IS the number of degrees In temperature thatlhe air 
must be chilled to reach the dew pOint. This amount vanes slighlly from different 
cHr temperatures The dew pOint and dew pOint depreSSion are shown In the 
following graph fOf relative humldny levels when the ambient (eXisting) air 
tf:mpe:at.,re IS 5G·oF 68"F or 88°;: 

For practlca! purposes, the gases of the air. except for water, are. and tend to 
remain, evenly distributed throughout the atmosphere. Water evaporates mID and 
condenses out of the atmosphere. a function that is largely dependent upon 
temperature. concentration and vapor pressure. This process becomes a large 
pan 01 the weather 01 the wOfid The use 01 this produc\ln structurai fumigation 
involves, and is influenced by. some of thesE: baSIC pnnclples as it triteracts wilt-. 
the gases Of the air atmosphere 

Example: If the air temperature In a struc:ure IS 68°F and the relative humidity is 
50 percent. how many degrees car. Ine air temperature be lowered beiore 
sondensatlon occurs? 

Answer: See the graph below. Condensation or possibly a "fog oul"" is likely to 
OCCUI" if the alf tempe,ature IS lowered by approximately £OaF or more 

Note: -,.0 pounosofthls prod:.!c! wililowerthe temperature of 1 .000 cU.ft. of air ~2.5"C I. 

In practical use situations, the fumigator can use the information iii the graph belOW 
to plan the Job (fan size. fan location. fumigant Introduction rate. elc.) so that gas 
IS llilroduced Into the structure 111 a manner tha: aVOids "'fog out" sltJatrons See 
Chapter 6 01 thiS manua: for aodillona' information. 

100 

" ~ Condensation of moisture will occur when air temperatur6 
.~ is reduced as Indicated for the specifiC RH level 
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SEASONAL VARIATIONS - ECONOMICS 

T emperalure has a majOr Influence on the dose/dosage requ Ire ments for s:.Jccessf ul 

fumigation wllil thiS product and certainly neeOs to be factored Into these calcJl3tlons 
The economics 01 dosage are important. espeCially where seasonal vanatlons are 
pronounced such as In Caillornlil and to a lesser extent in Florrda and Hawaii. The 
follClwlng example illustrates this need 

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

':------_._.- .,--~ -~.-.... . 
Tetnp 01 SI8D or soil ('Fj' i 55 i 5U i 65 i {u i Itl I blJ 

I hiS produc1 per 1.000 cu ft I 16 1 121 9.5 I 8 I 7 I 6 

'TemperaturE: al coldest pom1 of mfestatlorl 

Tn",se dosagE; reqUirements car vary baserl on changing seasonal temperature 
suncililonz 

!!"1 winter hlgl)9~ dS's:3ges are re':l_lirec. Hm¥e'!p' .12rger rnajOritlE'SoffurnigBtIOIl .... lake 
place in the warmer penods when minima! dosages are adequate. The fumigator 
should understand tllese vana!lalls and figure t:18m into theeconomyof hiS practices 
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PREPARATIONS FOR FUMIGATION 
The fumigator must conform to the fumigant laoel as we:1 as to federal. state and 
locaL regulations. As an additlon~1 suggested guide, the fumigator has a 
compiiation of GOOD PRACTICES published by the N<ltiona! Pest Management 
AssCJciatlJn (NPMA) WI1en In doub, a fumigator sr,ould seek assistance from 
suprilels regulators or other saucellonal sources 

Prior 10 the p,1r\les entering into a fumigallon agreement. the Fact Sheet for 
MASTER FUME gas fLlmigant must bE< provided to an adult occupanl of the 
structure 10 be fumigated ThiS Fact Sheet IS reqUired by the label far Ihis product. 
and should nol be confused with the CUSlomer checklist required by some slale 
regulations 

OCCUPANTS/CUSTOMERS NEED TO KNOW: 

Thel" specific role in preparation for fumigation - whallo prepare, what 
to protect. turn off, remove, etc. 

2 What the fumigation process (Introduction, exposure, aeration and clearance) 
enlalls so that there can bE< abso,utely NO ENTRY by unauthorized personnel 
Into the structure unlll JI IS certified clear for reentry by thE< fumIgator 

3. The specifiC times to leave the Struclure and when re-occupancy may occur. 
4. That the fumigator often requires thai the property owners surrender keys 

to the structure to be fumigaled. The fumigator should have access to ali 
areas of the fumigation SlIe dUring Ihe whole period that Ihe sile is under 
thelf contro: 

5, Polentlal problems like 
I) Damage to plants 100 near the house for proper larping or plants 

Included within the fumigation space. 
11 i Damage 10 highly sensitive plants 
IIIJ Damage to old or otherwise fragile roofs (espeCially tile), TV antennas, 

fences, elc 
IV! Exceloent efficacy of the fumigation. but lack 01 residual effectiveness 

10 contro. future Infestallons of pesls. 

Occasionally items of social value or ala peculiar nature may best be removed or 
protected becCluse of the uniqueness of the risk. High-priced pictures, electronic 
equipment. chemical soJpplJes. etc are some examples. Allhough this producl is a 
high-poJnty matenal and its gas phase has not been known to have caused adverse 
effects. tnere are certain risks from misapplication by the fumigator and moisture 
condensation when introdUCing this product. Risk of condensation increases 
under conditions of high relative humidity and where high dosages of Ihis product 
are reqUired To avoid thiS application and condensation. followmslructlons on this 
iabe A good rule olthumb IS 'when indoubl. take it out." lithe customer is unduly 
concerned about a parlicular item before fumigation, removal is the best approach 

WHAT TO REMOVE OR PROTECT PRIOR TO FUMIGATION 
Remove from the structure to bE< fumigated all persons, non-target animals 
and deSirable growing plants. Remove mattresses {except waterbeds) and 
piliows completely enveloped in waterproof covers or remove covers. Food 
feed drugs and mediCine (inCludmg those ilems in refrigerators and freezers) 
can remaif' in the structure If they are in plastic, glass or metal bottles. cans 
or Jars With the origmsl man.Jfacturer's alHight seal intact. Food, feed. drugs 
and medicine (including items in refrigerators and freezers) not in plastic, glass 
or metal cans. jars or bottles with the original manufacturer's seal intact 
must be removed from the fumigation site or double bagged. If bagged 
use bags approved for Sulfuryl fluoride use. At' drugs (including tobacco 
products) and mediCinals (inclUding those items In refrigerators and freezers) 
need to be removed prior to fumigCltion. 

FLAMES OR HEATING ELEMENTS 
ThiS product IS a very stable compound thai is relatively non-reactive and 
non-flammable. Under high heat conditions present in gas flames or glowing 
electric elements. however, this prodUct can decompose into sulfur dioxide 
SO,. hydrofluoric acid HF, and olher decomposition products. Hydrofluoric 
acid IS highly reactive and can corrode or damage many materials Includmg 
metals. glass, ceramic fmishes, labncs. etc. Therefore, eX"linguish all flames 
including pilot lights offurnaces. hot water heaters. dryers, gas refrigerators, 
ranoes. ovens, broilers, etc. Turn off or unplug all electrical healing elements 
such as !nose in heaters. dryers. elc. Shut off automatic switch controls 
for appliances and lighting systems thai Will be inclL,ded in the space to be 
fumlgaled 

Conta':t your local gas compelny to determine what procedures should be 
fotlowed In your flrea for sh~Il'n9 off natural gas or propane service. The gas 
lines snouid be cleared Fumigation companies mely requesl that CJstomer<; 

. liave tilE-local ga5 company lurn off the gas prior to fumigation. The local gas 
comrAn)' wlil always need to turn ga~, !>ervice on after it has been turned 
off to determine that the gas flow ral€ and pressure Cire appropriate. 

Nalural gas service shol.lld be shul on alll18 main service valve located on the 
flser at the gas meter. When a Single gas meier serves more than one 
slruct,)re. gas service to a:1 cuslomers must be inlerrupted. 

2 Usea 12-lnch adjustable wrench to (urn the service valve one-quarter turn . The 
gas SJPply IS off when the service valve Is perpendicular to the flow of the pipe 

3. Aher tile vfllve IS in the off position. bn,sh or spray a soap solution (1 cap 
c} ,ea~ soap compound per .Jnll of v/aler) onto the plpefiUings. Bubbles will 
IndlcOite leakage If gas le<lkage cannot be corrected. leave Ille service valve 
oft dlsconlmu8 fumigation preparalion and notify the loca! gas company 

/7 
4 Bleed the gas line by removing the pipe plllg from the outlet tee on the meter 

assemble and on any meter located on the manifoid. ThiS eliminates gt-.s 
pressure within the meters and housellnes. If no tee or pipe plug IS available. 
loosen the oullet collar on the meter 11gas pressure conlinues to exist. reinstall 
plug or tighten outlel collar and notify the local gas company OlscontinoJs Ihe 
fumlgallon preparations 

5 Reinstall pipe plug or tighten the oullet collar 
6 Visually inspect all possible sources of pitotlights inCluding furnaces, 1101 water 

healers, gas ranges, oven broilers. gas refrigerators., dryers. etc. to determine 
thaI all pilol lights are extinguished Verify that no gas pressure exist!; by 
attempting 10 light one gas appliance inside the structure USE< a match 
extension 1001 when lighting appliance to prevent Injury. If you detect natural 
gas during Ihe Inspection, discontinue any fumigation preparation. leave the 
service valve off, and notify the local gas company 
With mJltlple gas meter locations. close the service valve 10 each mdlviduai 
gas meter located 011 the manifold. 

8 Never loosen, adjust, or otherwise affect the integrity of the gas distribution 
system except as Ins\rLlcled 

9 Whene"er possible, do nol enclose Ihe gas rise within the larp 

Belore iumlgallng. ALL pilot ilghts mllst be turned off. The heat of gas 
Ilames, pilol ligl1t flames, or the glOWing wires or hot surfaces of electric 
heaters can cause this product to break down to form a corrosive matedal. 
Make sure the gas flames and pilol flames of furnaces. gas refrigerators 
and kitchen ranges are eX"tinguished and that glowing electric heaters that 
represenl a reasonable risk of a heal source that is at or near 752°F are 
turned off. 

CHLORINE GAS: Damage \0 metals can also occur from the inclusion of 
chlorine gas for bleaching or chlorination processes. Ensure this equipment 
is turned off with no leaks or excluded from the fumigation 

PROTECTING PLANTS AND SHRUBS 
Sensitive plants growing near\he fumigation job can be injured if they are exposed 
long enough to sufficienl concentrations of this product. ThiS can be due te 
excessive leakage of fumigant from the soil-tarp seal without sufficient wind to 
disperse the fumigant. Also. this product can escape through dry soil at the ground 
sea!. Usually. the soil al the foundation is the driest in the yard because of 
proteclion from the roof overhang. These can be im proved by asking the homeowner 
to water Ihe area next to the building on the day before tenting. They should also cut 
back plants to clear the arsa 10 place tents and ground snakes (at least 18 inches), 
and rake away the mulch or de:>ris next to the foundation (al ieast 12 inches·) 

Thelumigator should give special atlention to Ihe ground seal and can use a leak 
detectorof suffIcient sensitivity, such as a TIF 5750 leak detector manufactured by 
TIF Instruments, tnc., Miami. Florida that can detect this product to about 50 ppm 
Sensitive planls could potentially be injured by this product dUring aeration when 
there is insufficient air movemenl to quickly dissipate the fumigant. The risks of 
plant injury would be increased when there are high concentrations of fumigant 
remaining at the end oHhe exposure period resulting from good confinement (allen 
in slab Iype construction) and!or high dosages used The fumigator should use the 
TRAP aeration method (direct discharge) or pian loopen seams initially in areas, 
such as, driveway or palio that will not allow exposure to plants. Junipers, monkey 
grass, springeri fern, lily grasses and orchids appear to be espeCially sensitive to 
11115 producl and their prmecHon may require special attenlion 

I ndoor or sheltered plants should be moved to condlUons similar to their usual growing 
Ilabitat (e.g., lIght conditions, lemperature. humidity, etc.) to aVOid risk of mjury. 

(See also Chapter 12 on troubleshool1ng.) 

Priortothe tarping time (generally the day before the fumigation). some fumigators 
require that the occllpants or owners wet the soil for the tarp seal. Often, this can 
accomplish the necessary"seallng" olthe soil and, if dane properly, will not cause 
~uddling or muddy conditions al tarping lime. The sub-area of crawl space 
structures should not bewalered ortreatedfor sublerranean termites immediately 
prior \0 a fumigation. Wet sub-area shoutd be allowed to dry before fumlgalion 
Enclosing thE" slructure in a tap can cause the moisture to be confined and 
accumulate Within Ihe structure during the fumigation penod, leaVing condensation 
and/or an odor problem. 

Wetting the Soil 
Prior to the tarping time (generally the day before the fumigation), some 
fumigators reqUire that the occupants or owners wei the soil for the tarp 
seal Often, thl5 can accomp;lsh the necessary 'sealing" of the soil and. 
if done properly. will·not Cf'luse puddling or muddy conditions al tarping 
time Tile sub-area of crawl space structures should not be watered or 
Ireated for sublerranean termiles immediately prior to a fumigalion. Wei 
sub-area should be allowed to dry befOle fumigatIOn. Enclosing the struc­
ture In a tarp can cause the moisture to be confined and accumulale 
wanm TnB STructure aUring in€: lumlgmlon parloG. leaving GOnOenSduurl 
and/or an odor problem 

DISTRIBUTION/AERATION FAN 
(AiSO see Chapler 6 on FUilllganl Introduction) 
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Distribution 
It IS recommended Ihat this product be introduced into a structure in 
such a war that It reaches equilibrium rapidly, The exposure penod does 
not begin unti: equilibrium has been reached, Rapid mixing of flJmigant 
with Ihe atmosphere of tile structure also helps prevent formation 01 
pocKets of chilled air which can produce fogging especially If Ihe atmo­
sphene hllmldlty IS high The Introduction 01 this product should be 
directed into the air stream of tile fan for best distribution. The fan should 
bE grounded and havE; a capac I!}' of at least t ,000 clm for each pound 
of this product releaSed per minute. 

Pay speCla' aUeni!Dn Ie. Blr CirculatIOn In cold weather. low outside tem· 
peratures can induce rnolsilire condensallon on uninsulated surfaces such 
as exposed-beam cellihgs. skylights or windowpanes, Fans should be used 
to maint<lin heat eqUilibrium throughout the structure during the exposure period 
to prevent condensatiOn, During fumigallon, furnaces and other sOllrces of 
heat must always be turned of! 

Multipl~ Release Sites 
The number of release sites 01thl.!. product will be dictated by the size and 
configuration of the structure and the adeQuaC)' 01 the circulation, As a rule of 
thumb. there should be sufficient circulatron to establish fumigant equilibrium 
WIthin an hour, Expenence wllh the product and wilh the measurements 
discussed elsewhere in Chapter 6 will help the fumigator judge the amount 
of circulation required (see Chapter 6 on Fumigant Introduction) 

Continuous Circulatictn 
In addition to effective initial distribution of the fumigant. equilibrium of the 
gas is essentia, for ma~mg sure that the fumigant released Into the structure 
wi!! reach a!! areas ;n the structure where infestation may exist. 

Fans can be used to maintain alr/gas circuiation. although il has been 
demonstrated not to be necessary during the course of a normal fumigation 
with thiS product, Care l>hould be taken 10 ensure fans are In good operating 
condition and secure to aVOid aCCidents if they are to remain on for the entire 
fumigation. 

It is next to impossible io seal a structure so that there are no leaks. Unless 
there are abnormally I~rge leaks. continuous circulation during the entire 
exposure penod will not appreciably affect the JOSS rate for fhis product. 
Obviously the air stream should not be directed against "leaky" tarps because 
excessive gas loss can occur 

Generators shOUld be ~rovided to run the fans if the fumigation site IS not 
equipped with electricity 

MONITORING HOSES 
(See Chapter 7 for InforIT\ation on mOnitoring this produc!.) 

SEALING THE STRUCTURE 
No two fumigations are elo:actly alike. Each job requires the fumigator to establish 
and maintain an effective fumigation environment. The fumigation must be 
conducted rn a mannerthl;tt will effectively contra! the pests without causing undue 
fisk to people or property 

The fumigator must be !"}uided by the principle of rapidly achieving and then 
marntainlng eq.Jilibrium for a sufficient perioe to accumutate the ounce-hours 
needed to control the tar~et pest. 

The fumigator must conform to the label and this manual for use of this product 
as weJI as tofederal. state and local regulations. When in doubt. a funllgator 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 effectiveness ofthe fumigation. 
increaSing the seal of thefumtgatlon site is one of the mosteffectlveways to ensure 
a Quality fumigation and reduce the totai amount of fumigant needed. 

There are severat approqches to the challenges of confining the fumigant. The 
fumigator needs to make field Judgments how to best seal a space. Pay special 
attention to drains, vents conduits, Wifing. electrical Junction bodes. floorcracks. 
wallti.oor 01 wail/ceiling JOints and damage to outside walls from equipment. 

When sealing. keep in mind a few basic thoughts· 

Identify and address key leakage areas. Careful inspection of the structure will 
help Identify leaky arecas. 8e sure 10 carefully seal protrudil1g equipment on the 
top floors and roofs tluildlng eaves also can be very leaky 

2 To tile extent necesSa,ry and possible. close off all connected structures and 
insta·1 and "air break·' to stop gas moving to connected structures 

Tape and Seal 
For lumiqation struct:;res tilat can be appropriately sealed with materials sucn as 
P"iisucorlape, 5e,., .:.oequCll81)' arour1(lllOors. V.IIIUUW:;. vern:; o;IIU Ulilel ulJl:!"i,.y:;. 
When necessary to minimize escape of fumigant til rough the soil and to avoid 
Injury to nearby plants. wet soit (If not suffIciently moist) around tne structure 10 act 
?os a barrierforthe fumigant. Otten. structures are 100 large to be completelytarped 
for fumigant confinement. The most common practices afe to use polyethylene 
sh{;etrng non-pOfO~IS panels. lumigation tape, spray adheSives. foams and 
Insulation maLen81s to seal the structure for fumigation. These techniques are 
usu~lIv used arO.Jnd doors, Windows, roof eaves. loading docks. pipes. augers. 
conveyers. vents. etc. If properly used, these materials can do an ample Job of 
confining tile fumigant Withi!"' tile structure 

Stucco or masonry block build.ngs may be sealed by taping laminated paper or 
plastic film over outside doorways. windows anD vents With this method. as with 
tape, partiliO!lS may mterfere with fumigant distribution, When either tape or paper 
IS used for sealing, particularly if a subsection IS mvolved. a re-Clrculatlon fan is 
required, unless proper amounts offun1Igant are Introduced separately into each 
compartment to assure an adequate concentration of gas, Neither sealing metho::! 
IS recommended for houses In which any wooden section. including roofing, is 
exposed tD the outside Always monllor with a Fumiscope or similar device whe:'1 
necessary. 

Tarping 
Good sealing is necessary for eHeclive fUrllJgallon. Tarpaulins [tarps) can be used 
ill tile sealing process with tapes/adheSives to help seal leaky areasorto envelop 
the entire area to be fumigated, This method is effective on almost any size or type 
01 space/site. The abIlity of a tarp to contain a gas depends on the condition 01 the 
Imp. tile material of construction and its thickness 

It 15 recommended to open screened Windows before tarplng to aid In the 
distribution of the fUmigant between the tarps and the structure. AttiC andsubsectron 
vents should also be opened dunngfumlgation. aswell aSlnterior doors, cupboards. 
drawers. washers. dryer;; and ovens. (Always comply with local regulations concerning 
bamers to entr)! imo the structure during the exposure periOd.) 

One of the most critical operations is achieving a tight seai in tarping a structure 
at the ground where protrusions, debris or rough-textured soil or concrete may 
provide an opening for gas to escape. If the ground surface IS very smooth. sand 
or water snakes may be used effectively, Olle method of improving the seal with 
a sand or water snake is to run a trough of water on tarps along with the snakes 
Vmyl/nylon snake covers do not deteriorate readily. 

To improve tarp seal. uneven or rough-textured soit surface should be evened with 
$oi, or wet sand. Grass, mulch or rocky surtaces make poor seats. 

Soak the surface with water. if possible, at the ground seal or. preferably. have the 
homeowner soak the soil in the morning prior to releasing the fumigant. Loose 
sand can be packed on the lower edge of the tarp, to improve the seal. Ramping 
With sand or soil is also very effecbve for sealing around st[9ps and ndges. 
(See Chapter Sfor information on instrumentation for detecting leaks.) 

The faster the gas reaches equilibrium within the building, the less the loss rate at 
the ground 56 al. Allow at least two feet of ta rp to CI ear the ground snakes to achieve 
an adequate ground seal. This will accommodate movement of the tarps due to 
wind movement 

Tarp Material 
Plastic tarps are semi-permeable membranes that permit different fumrgants to 
pass through them at different ratas. The passage of this product through most 
plastic sheeting of sufficient thickness IS very slow. 

Use only tarps made of materials that will adeqllately confine this product for the 
reqUired lime. Tarps are sold In many sizes. Experience has shown thai the 
10100win9 have proven satisfactory· 

1 4 to 6 mil polyethylene for "single use" larps 
2. Laminated (several layers) polyethylene 
3. Vinyl coated nylon 
4. Neoprene coated nylon 
5. PVC (poly"myl chlOride) coated nylon 

Thickness 
As a minimum. 4 to 6 mil (160 to 240 microns) thickness of the above materials 
adequately confines this product. A tarp of 100 microns is equivalent to a 400-
gauge materia!. POlyethylene tarps less than 4 mil (160 microns) are not of an 
adequate thickness toconfine this product because they not possess the strength 
and weight needed for the handling wind resistance and abrasion encountered in 
most fumigations 

Since all fumigants escape readily through any opening, larps should be kept in 
good repair, Rotate tarps 011 a regular baSIS toensure that poortarps are discarded 
and newtarps are purchased, It is a good idea to mark new tarps with the purchase 
date Patching rips or holes in the field should be kept at a minimum, Where tarps 
JOin. the edges should also be tlght:y rolled and appropriately clamped because 
loose fold waste fumigant. Obviously. more clamps will be needed on windy days. 

Preventing Condensatiol' 
The following precautions should be observed, to reduce the risks of moisture 
condensation 

1. When a structure is wet, do not tarp or seal, Jj is especially important to make 
SUTe thai wooden shingles are dry before sealing 

2. Do not tarp a strllcture immediatety after subsection SOil is treated With 
Insecticides. First. allow the treatment to dry 
L.:. ... c ... ;~;:;" ;;::;T.~;::;-;::;~,,:'::' .:;.::;" ;;-.;:; ... .:.:. ~.:;:;~~,;.; :;;;.,;;;;;;;;:;;.;;;;; : ;.;.-; ..;; ~;:;:.-..;~..;;..;;; 

surfaces sLlch as exposed-beam ceilings. skylights or windowpanes, Fans 
should be used to maintain temperature equi!ibflum throughout the structure 
During Bxposlile period. 10 help preven! condensalion 

4. Cold temperatures In warm weather may also warrant speCial attention. A 
struch.lre that is air conditioned to a much :owertemperature than the outSide 
air temperaure and then opened to introduce hot humid outSide air, will form 
condensatioll on cold surfaces such as heav,' brass (an example wOoJid be 
l11e10gg1119 of sunglasses when exiting an alrcollditloned car 111 It--,e summer) 
ThiS condition can be avoided by either warmillg the structure slowly prior to 
tentll1g orwaitmg until ali tents are in piEce :.>efore opening windows and doors 
to aVOid Introducing outside alf. 
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See the label and Chapter 10 Qf this manual lor addlliOna. Instructions on tarped 
chamber and vehicle f,lmlgations, respe::tlvel~ 

PLACARDtNG, USE OF CHLOROPICRIN AND SECURING FUMIGATED AREAS 

PLACARDING OF FUMIGAtED AREAS AND USE OF CHLOROPICRIN 

ThiS p~od,J::t IS <I tOXIC gas Vo!lthoul a warnmg agent 

All entrances and all sides of th€' lumigated environment and any connected 
area no! mOl1ltored must have warning Signs, Dc not connect cyilnders to 
IntroduCllor, eqUipment until ai, fumlgalton wtmnng signs have been poslec, 
the s~acE to be lumlgated is clear of people and non-targel Animals. and it 
is secur~d Warr'lng signs musl b8 of weathel-resistant materia: and should 
be se:cJce,l' affixed t~ tht< stl1.lC;ture, Dt! nOl allow entry by unprotected persons 
Inlo furlllgaled area until lI1e signs are removed_ Signs must remain leglb!e 
dUring the entire posting periOd, Warnmg Signs should be placed In advance 
01 the fumigation In order to keep unauthofl.<:ed persons away The warnmg 
sign5 must be printed in English and Spanish With 

The Signal word DANGER/PEUGRO and the SKULL and CROSSBONES 
::'y~-Iov' ,n reo 
TIle statement. "Area under fumigation. DO NOT ENTERINO ENTRE" both 
In English and Spanish 
The dale and lime of fumigation 
Name and EPA Reg_ No of the fumigant Llsed 
Name, address, and a 24-hour telephone number (inCluding weekends) olthe 
fumigation company and certified applicator to ailOW prompt commumcatlon 
with the iumlgatlon company In case of emergency 

AlSO reoulraj by iabei is the prOper use olthe warning agent. chloropicrin This is 
&n ess=-~,lla par: of SE'(;JfII), aSams' Imprcpe- ent:y (56e Ch2pte~ 6 fo' pr::>pe' 
chloropicrin placemenl and rates) 

T arped structures must have Draper Circulallon and exposure to the fumigant 
Wmdows thai have locked scre~ns are nor considered normal enlnes and sho;Jld 
be opened for the fumigation, However, the fisk of Illega, entry should be 
considered in the plans for secl/ring valuables during the f'.lmigatlon 

SECURING STRUCTURES 
In order to secure against unauthorized entry dUring the fumigation exposure 
period, a locking deVice or barricade must be used on al! exterior doors or 
doorWG)~ ~"o::k~n:; deVice o~ tlarncade mJS: De effective In preventing entry ot 
any 8)1'1eriOI door or doorway lJsrng normal opening or entering processes by 
anyone other than the certified <3pptlC8tor in charge of the fumigation or persons 
If'! hisine' or.-slte direct supervi:Sion Cons")l! state and local regulations for any 
sup;:Jieffilil1tary Instruction and local restrictions on securing against entry 

Severa' aadltlona security OOtlCns to conSider might Include 

1 LDC"'~ 

a) CLAM SHELL LOCKS 

tI) KEY-WAY LOCKS 

I " .~~f \. 
--= -i~ 

L=~···J 
C) J-SAFE LOCKS 

eLMv1 SHELL LOCKS are designed to prevent use 
of the door 0- occ;Jpant's keys to i..m:och entrance 
doors 

KEY -WAY LOCKS are deSigned to prevent use of 
the occupant's keys to unlock entrance doors_ These 
functiOn by inserting a two-part locking key mto the 
door keyhole and remoVing only half of the key The 
other t1all of the locking kel' remaming in the door 
preverll insertion of the occupant's key 

. _[ J-SAFt::. LOCKS or chains can also be used on cer-

~'~~~f; (am '('",to,,, 

r"~ ',,) 
..... -'\./ ... ·1 

dl CHAINS 
CHAINS ca" also be useCj 011 certain structJres PinS and staples In 
keywcy~ are not recomm~nded unless trH,,~, are the ol1ly optJon and 
can only bE: removFld Wltl] a f>pecJai tool 

2 Guards 
Guards mal DE: conSidered in some Circumstances and may be required 
In some IDeations Consult loca regulations 

3 FumlGuard Intruder Alert System 
FumlGuard Intruder Alert Systel11 may also be an excellent sec;Jrtty optlor, Tne 
FG 2525 FumiGuard Intruder Alert System IS a detection deVice Il1a: senses 
heat an::! motion, Properly positioned In the structure. it could Increase securtty 
by alerting the fumigator of an Intruder 

The alarm connects to the property phone Ime and IS operated by AC or DC 
(22-hol,rrechargeable battery). The FumiGuard Alarm IS pre-programmed to 
a pager number that thelumigator supplles_ Once the Unit IS tripped, an -'aiarm' 
sounds and warns mdlvlduals to leave, ThiS warning wi" repeal Itself In two 
languages four (4) times, The FumiGuard Alarm immediately dials the pager 
number seven consecutive times to alert the lumigator of an intruder, 

The FumlGuard FG 2525 comes With a one-year !lInited warranty, Remote 
sensors and remote speakers are also available The FumiGuard FG 2525 is 
manufactured and sold by 

Ocean Instruments In(; 
5312 Banks Street 
San Diego, CA 921109 
Tel: (619)291-2557 
Fax- (619) 296-2440 
Toll: (800) 325-8512 
CO'1ta~t John Hedftck 

4 Barricades 

5 Caution tape Similar to that used on construclion sites, 

6 If a fence enCircles the fumigated structure, posting no trespassing s(gns on 
gateways/entrances 

Notify loca: poilce to mcrease patro; 

B Notify local neighbors and neighborhood watch groups 
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FUMIGA"rOR'S CHECKLIST 
Ever) tnol,lgh some Duties are assigned to others the iumlg<'ltor IS responSible 
for ai, as[Jects of conduct of a fumigation. Pr&parallons must be carrlf,U OUI 
proper1) t)erorB til£' act,;.?: iumlg3\,on can pro::eEct:: 

The iolioWing CIH;ckllst can hel~ a fumigator prevent exclusions ThIS checklist 
IS ,...1st 811 examp,e Oul rna) no: DE: complete 

PREPARATION: 

CONPER WITH OCCUPANTS I PROPERTY OWNERS-

Protet:l or remove by occupants (PO, or fumigator (F I (CirClE wnlcn I 

PO F Food PO F Pets 

PO F High value items PO F Plants 

PO F MediCinals PO F Waterproof mattress covers 

PO F People PO F Wet soil at sea' 

PO Personal Items 

IDENilFY LIABILITIES - POTENTIAL PROBLEMS 

PO Antenna 

PO Hlgh Value Items 

PO Roof 

PO Surrounding Plants 

PO 

PO 

OCCUPANCY - SiNGLE OR MUL Ti·UN/TS 

PO Contact PO Time Out 

PO Keys PO 

PO Time In' PO 

AUTHORITIES NOTIFIED: 

PO Fire PO Regulatory 

PO G..Jard PO Utliity 

PO P/J!lce PO 

SOURCES OF HEAT OFF 

PO Automatic equipment PO Space heaters 

PO Electnc Heaters PO Stove 

PO Electric pianos/organs PO Water heater 

PO GtiS refrigerators PO 

PO Pilot lights PO 

PLAN FOR FUMIGANT INTRODUCTION: 

FANS (WITH FUSES/GROUND WIRE): 

PO C13.paC!ly PO Power Source 

PO CC:lrds PO Switches 

PO NlJmber PO 

PO PQslhon PO 

FUMIGANT INTRODUCTION HOSE: 

PO Direction PO Site 

PO Eillry PO SPflGl<ll Need;, 

PU R2Ite Size ________ iD 

PO Security 

PLAN FOR FUMIGANT EXPOSURE PERIOD: 

PO ],4clnltonng hoses placed 

PO Open In tenor dr<Jwers, microwaves. ovens, dishwashers. doors. 

cal)rnets,.,ltlc craw~. etc. 

PO Vetlfy food ar;j mer.l'Cm3' preparation In accordancewlt~' tne ~a~f'. dlie::tlr:m.~, 

PO WindOw:; open wlt~ .CCKed scree"s on ta'p Jobs 

PO E (tenor doors scc~re (Conforf'lIO cooes; 

PO T arps, Sf!als - Proper ant. secure 

PO Non-targe: areas secc:re 

PO E:<tenor plants and pets 

PO Nfllghbors 

PO Spectators - espf:'JCJally children 

PO Warnrng signs attached 

PO Pest and Intorm guard where reqUired 

PO Cubage calculated (Md) 

PO Dosage calculated (oz/Mcf, 

PO Soil or Slat, ~F __________________ _ 

PC, HL T estimate __________________ _ 

PO Hours Exposure _________________ _ 

PO Wind VelOCity __________________ _ 

PO Humidity ____________________ _ 

PO Cyll1lder of fumigant secured for measurements 

PO Safety equipment on hand (SCBA and safety gogg.es. etc.). 

PO Crew Check - Final clearance of bui/dlng personnel and equipmet:lf 

PO Illtroduce Warning Agent - Use' OZ of chloropicrln/10·15 MCF 

Pc. Close and lock last entT) 

PO Star! fans 

PO Wai: 5 to 10 minutes for chloropicnn distribution 

PO Introduce Master Fume gas fumigant. 

PO Che::k for leaks. 

OPENING, AERATION AND CLEARANCE: 

TAPE/PAPER FUMIGATION: 

PO Open doors - SIaM fans. 

PO Remove Intenor seals - Open windows (wear res~iralory protection). 

TARPIFUMtGATION: 

PO Remove bottom seal 

PO Oper tarps - Downwl"d Side firs! then upWind side 

PO Mov!; warnmg sigf1S from tarp to structure 

PO Start fans 

PO RaaclYale utilities 

PO Test fO·C.€<Jrance of Master F;Jme gas fUnllgBllt with slI'tab>e Instrument 

PO Remc,ve wamlng signs when site IS cleared tor re-occupancy 

PO Post j.:mlgatlOn notices where reqUired. 



Chapter 6 

DOSAGE, CHLOROPICRIN WARNING AGENT, INTRODUCTION OF 
FUMIGANT 

CALCULATING DOSAGE 
Establishing the required dosage 
Th& fUilllgator IS Challenged with the task of dlstnbutmg and maintaining a 
concentration of funllgant over thl? fumigation period to achieve the target 
dosage Because 01 the mullituCle 01 tectors, no two fumigations are iden­
tlCa: To specify a single dosage rale for all conditions would seldom be 
correct - uSually II would be either exce6Slve or InsuffiCient for expected 
pest control 

Drexel Chemical's MasteRate 
Drexel Chenllt~I!'S MasteRate electronic calculalor IS used for all fumigations 
uSing thiS prOduct. See directiOns for details and speCific use. Do not use 
thiS product without the Drexel Chernlca!'s Mastf!Rate Drexel Chemical's 
MasleRate mUSI be used to calculate the dosagE:. Drexe, ChemICa!'s MasteRate 
program may be modified and updated fran". time to time' please contact 
your Drexe: Chemical Company re~resentallve tOI currenl In/ormation 

Precision Fumigation Defined 
PreCISion Fumigation IS not a new cOncept, however, most fumigators have 
lacked the tools 10 conSistently plan and conduct preciSion fumigations 
PreCISion Fumigation can be defineD a~ "OptlmlzlI1g fumigant use to maximize 
effiCiency and mlmmlze risk ,. 

Precision Fumigation Concepts 
Use of Ihis product a:lows fumigators to use their skills, knowledge. and 
experience to creale and Implement successful, flexible fumigations. 
PrecIs::!!"' FUnl!g3tion methods al a'lo\': fumigation ."hen.'how necessary. b' 
capitalize on enhanced sealing methods, C) malumlze exposure time, and 
d) utili?e temperature modification 

Fumigant Dosage 
All fumigants utilize some form ot \h(; dosage relatmnshJP which is ollen 
referred to as the "CT Concept": 

Dosage = Concentration (C) X Time (T) 
0' 

D" C )( T (CT) 

Theretors the dosage req ... ured to kiP the target ;:lestis)IS accum~:ated over 
a perlud of time sno IS measurec 111 Ounce-hours or gram-hc.;rs 

CT = cz-hl,OOC cu 11 
The concentration in ounce per raoo cubiC 1001 of fumigant multiplied by 

tile exposure time 111 hours 

The maximum target concentration In Dre)(e; Chemlca!'s MasteRate is 128 
o-.Jnces per 1000 cubiC foot. 

The maXllTlum target dosage for ai' normal atmospher,c pressure (NAP) 
fumIgations is 1500 CT \ 1 500 O-.Jn:::es-hours per 1000 cubic foot). 

For vacuum chamber fumlgatiors. the maximum target concentration is 128 
ounces perlOOD cubJC" 1001. and the ma:omwr targe! dosage is 200 CT {20D 
ounce-hours per 1000 cubiC fool) 

Concentration Units 01 this product 
1 ounce per 1000 cubic foot = 240 ppm 

FACTORS AFFECTING FUMIGANT DOSAGE 
The fo,lowmg four interrelated tactors greatly Influence ali structual fumigants 

1 Initial fumigant concentration 
2 Los'> rale of fumigant 
3 Temperature at site of pest 
A Exposure period 

A change In any factm wl'l reqL'ICe;:; compensatll1g Change In one or more of thE­
others for equivalent periormance 

Initial Fumigant Concentration 
Several HL T curves show different rates of dosage accumulation related toexposure 
time The curves are plotted for one OJ nee of fo..Imlpanl to tumish coordinates 
as unit ounce-hours .. To determine the total ounce-Ilours (OH) accumulated. 
mu!tlply the respective oUllee-hour coordinate by thE" number of ounces of 
fumigant .used 

Under conditions of rapio fumigant loss (Short HL T) il IS obvlOu~ that only the 
initial hours of exposure are 01 any slgnitlC<-tnce tor th€' accumulation of dosage 

d/ 
Contributing Factors to Fumigant Loss Rate 
C..,rrentl~ Il1ere is no metnod for accurately predetermimng the loss ratE: 0' 

fumlganl from a structure. For each lob Ihe conditiohs affecting the fumlgan' 
conflnemenl will differ From nUmefOJS meas..,remen!s of thiS product, It .ndlcates 
thai the main influencing factors are 

1 Condition of tarpaulin or cover 
2 Seai condition (where lar)) joins soil. steps wires. fences. etc) 

Undersea! Iype (Slab or 501:) 

4 Volume of structure (ralio of surlace area to volume) 
Velocily of WII'!d 

The follOWing taDle assigns serres of values for larp and seal expreSSing their 
estimated conditions. Although these values are necessarily subJectIVe. they have 
proven usefJI when assOCiated with the pratlces and terminology of profeSSional 
fumigators 

The loss rate factors can be worked out easily on the MasterRate electronic 
caiculator to give the HL T (nal'-Ioss !in,BJ eS\lDlatior, 

MEASURING THE STRUCTURE 
Consult on how Ie measure.a building to be, fumJgaled with thiS prOduct. Contact 
Orexe! Chemical Company or your local distributor for thiS product. 

ESTIMATION OF HALF·LOSS TIME (HLT) 

Influence 

Tarp or Stucco 
Conditions 

Seal 
Tarps 
Tape 

At Soil 

Soil 

Volume 
(1.000 eu.fI.; 

Wind 
(mph) 

Estimated 

Excellent 
GoOd 

Medium 
Fair 
Poor 

Excellent 
Good 

Medium 
FaJf 
Poor 

Slab 
Clay 

Loam 
Sandy Loam 

SaM 

1 
3 
8 
16 
27 
45 
65 
90 
125 
400 

1,000 

0 
1-2 
3·5 
6-9 

10-14 
1520 
20 

Factor 

Tarped 
1.0 
0.9 
DB 
0.7' 
06 
05 
04 

1.0 
09" 
0.8 
07 
0.6 

10 
0.9 
o 8t 
0.7 
0.6 

3.0 
20 
1.01 
0.5 

0.25 

04 
0.6 
J.8 
1.0 

1.2t 
1'< 
1.6 
18 
20 
3.0 
4.0 

Sealed 
Masonry 

1.00 
0.95 
0.90 
0.85 
0.80 
0.75 
0.70 

Start with the 
basic HLT 

of 12 hours, then 
multiply products 

by successive 
factors-example 

0.9x12= 
10.8 hours 

0.8x10.8= 
8.64 hours 

'.0 x 8.04 
8.64 hours 

1.2:..::85":: 
104 hours 

D.7xlO.4= 
7.3 hours 

The rate of fumlgallt loss IS expressed as half-loss time {HL Tl. the time required 
for half Ine fuml;tant to be 1051 An exampl€' IS shown In the followmg table 

HAlF·lOSS TIME (Hl T) OF SIX HOURS 

HLT 

14!T:o (. h.:"!.!'1'\ 

OnE--half of remaining 
fumlQ,mt is lost 
eve')' 6 hol1l"5 

TIME ELAPSED 
(HRS) 

o 
6 
12 
18 
24 

CONCENTRATION 
OF FUMIGANT 

(OUNCE PER 1,000 CUFTJ 

16 

4 
2 



Examples of the reQuired dosage of this product £Ire shown in the following table 
for vanous loss rates 01 the fumigant 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 ,Half-Loss Time (HLT) 

HLT 2 4 8 12 16 20 2.:1 

This Product In 

ounces per.'l ,000 cu.ft 32 17 10 8 7 6.5 

The experienced fumigator probabiy IS familiar with the physical features of the 
teml1n that will assist In making Judgments of Hl T calculations. 

For El crawl space structure on sand. the Hl T estimatlol1 would be 3 hours. 
req'-lInng 43 pounds of this product. If, however. a shallow water tablE: IS known to 
exist. extend the volume to include the extra space and estimate the new Hl Ton 
the basis of perhaps a foam underseal. The new HL T would then be 12 hours, 
requlnng on'y 13 pounds of this product for the struClurE_lI uncertam abo:.Jt hOIf: the 
terrain ma~· affect the HL T. it is best to monitor With a Fumlscope 

TEMPERATURE AT SITE OF PEST (I.e. Termite) 
The pesllcidal actlVrty of a fumigant vanes With the temperature, thus the dosage 
req .. llrements lora particular structure must be based on the mean temperature at 
the coldest site that could harbor the pest. Numerous temperature measurements 
have t..ee" made of vanous structural components and atmosph!':nc conditions of 
homes under fumigation. These have sllown that a themlOmeter reading of the 
concrete slab or sub-section soil 2 to 3 inches below the surlace will reliably 
represent the temperature of the COldest Site that could harbor the target pest. The 
measurement can be made In the shade on the slab with a surlace thermometer 
Just before the fumigation 

Accumulation of Fumjgant Dosage (OH) Related to Half-Loss 
Time (HL T) when Initial Concentration is 1 ozJMcf. 
17r---------------------------~ 

HLT Hours 24 
16 

15 16 

• ,. 
E 
;= 
e 13 12 
, 
• 12 
0 

" Ul 
;; 8 
~ 

~ . , 5 0 I£ 
• ;, 
" c 0 

6 § 
0 

6 

" " • 4 • 
" • • " c , 
0 
x 2 

2 

o 2 -4 6 8 10 12 14 16 18 20 22 24 

Hours Exposure 

As determined In other slnlllar measurements the warming Influence caused by 
the wealhe~ IS usually greatest in the atllc and leas~ 111 the SOil: conseQuently, the 
temperatures of the mLid sill and pier-post pad are usually the coldest and the 
most Critical encountered in the entlfe structure 

The range of temperature In tlle follOWing table represents mE:8n seasonai 
temperatures in Florida and Southern California. where drywood term lies are most 
preva,ent 

!Equilibrium Con~entration of this product requjredf'~ 
I Drywood Termite Control for (I Me<'l.sured 12·hour HLT and 20 I 

Temp of slab 
or 5011, ('FJ 

This Product 
lozs'/1 .000 Cu fl. I 

Hours of Exposure 

55 60 

16 12 

65 70 75 80 

95 e 6 

TEMPERATURE CONTROL 
It is difficult to salle a substartl8i amOunt of thiS product Ourlng winter fumlgatlo"l 
by raiSing temperatures in the structure There are no specIfic recommendations 
for heatmg the structure. However, if an elevated temperalure IS confirmed with a 
thermometer, II can be used 10 calccliatlons with the MasteRate Systerp 

Fans, heater-fans and other electricai eQuipment should be grounded and have a 
good protective fusing system. ThE surface temperature of neatlng equipment 
should not exceed 752~F (400"C 

The following conditions wili have to be met. in any case 

DUring ~umlgahon peflod. glOWing heat surlaces or open flames must never 

be used 
2 The temperature should still be measured at the coldest potential pest site, 

such 8S the pier pad, mud Sill ornorth ..... all ("shaded"). Usuaily, the temperature 
of the soil at a depth of 3 inches is representative of the coldest area 

3 For dosage calculations the measured minimum temperature should be used 



FIELD WORKSHEET FOR MASTERATE CALCULATOR 

t'lAME _____________________ _ UNDEP,SlA~ _________________________ __ 

ADDRESS __________________________________ _ TOTAt POUNDS REQUIRED ______________ _ 

DATE _____________________________________ _ TEMPERATURE:. (Fl _________________ _ 

PHONE NUMBER ________________ __ OZIHRS REOUIRED __________________ __ 

INTROOUCTION TIME _______________ _ HOURS EXPOSURE _______________________ _ 

PES, ______________________________________ __ 
MAX SHOOTiNG RATE _____________________ _ 

DOSAGEFACTOR _______________________ __ CHLOROPICRIN _____________________ __ 

RELATIVE HUMIDITY (~"J ___________________ _ MONITORING INFORMATION 
OZlMCF 

Time Locabon Average 
TARP CONDITION __________________ __ 1 I 2 I 2 4 

SHOOTING FAN AII.1PS, ___________________ _ I I I 
I 

SEAL CONDITIO~ ___________________ _ , 

MONiTOR JOB (YES/NO) ________________ __ FIRST READING (EQUILlBR!JM; _______________ _ 

V\'II\iD (MPH) ____________________ _ 
5E~[)NO READING _____________________ __ 

ESTIMATED Hl Tc ___________________ _ HOURS BETNEEN READINt,~ ______________ _ 

VOLUME (MCF) __________ __ ACTUAL HL T ________ . ____ . ____ _ 

DOSAGE (021IvICFJ' __________________ __ CORRECTION INr:ORI.:ATIO;'" ______________ _ 



USING DREXEL CHEMICAL'S MASTERATE SYSTEM 
Dr8xe Chemlca:~ MasteRate IS B compute'-based program that requires 
entry of key InfOrll1atlQn to determine the dosage and amount 01 this 
prodtJcl Ie. be use(J Belore Drel<e: Cherni:::a!'s MasteRate Program can 
be usee. contoC! j'our Drexe: CI,enllca; Company representallve for how 
10 activate the combuter program for calculatmg dosage. Drexel Chemical's 
MasteRate Program may be modified and updated from time 10 time 
pleas!: contac: YOllr Drexe: Chemica, Company representatIVe lor more 
information 

DraKe' Chemlca!'s MasteRate ha$ beef) developed to ailo'l. lumlgators 10 
calculal!: the corr~ct dosage over a broad range of pest species, life 
stages, tem~eratures. and exposure times Drexel Chemical's MasteRal€: 
determmes the neCessary dosage (gram·hours or ounce-hours) converts 
thiS to pounds of ItIlS product per 1000 cubic feel {or cubiC meter) based 
on volume 01 fumigated space for ail larget pests referenced in lhls 
MBnua' Tre program also can calculate the necessary adjustments 10 

thE; exposure period or pounds 0 1 Ih15 product required 10 reach the tar· 
gel dosage based on fumlgallon monJlorlng dala 

The ma)(lmum large' concentration In Drexel Chemlca:'s MasteRate 
IS 128 ounces ber 1000 cubiC fool 
The maXImum target dosage lor NAP fumigation in Drexel Chemical's 
MasteRate IS 1500 CT (ounces-hour per 1000 cubiC loot) 

Drexel Chemical's MasteRate Temperature Range 
ThiS Manua' state~ tnat the lower fumigation temperature limit IS 40"F 
tor Insects. At preSent, however, Drexe! Cneml'ca!'s MasfeRate calculates 
specific dosages fOI temperatures between 68'F (20"C) and 86°F (30'C) 

Drexel Chemical's MasleRate allows the user to InPLlt temperatures higher 
than 86'F but wI!1 calcu,ate the dosage based on 86'F. Smce the effi­
cacy of thiS prodl.lc: mcreases with lenlperature Drexe! Chemical's 
MasteRate dosages for lemperatures higher than 86'F are conservative 

Drexel Chemicars MasteRate allows the user to Input temperatures below 
6S"F, but will calCUlate the dosage based on 68'F and provide a warning 
message that insect conlrol may be less than optimal due to the cooler 
temperature and decreased msect metabolism. Following the fumigation. 
mOnitOring Ihe pest popu:atlon is recommended to assess control 

Drexel Chemical's MasteRate Exposure Time Range 
Dre~e: Chemlca:'s MasteRate ailows the user to inp:Jt exposure limes 
between 1 ane; 168 hours. Short exposures of a lew hours are best sUlled 
for vacUoJm foJmlgatlons. while e:<posure perwds of severa, days can be 
appropr.ate for rea!;'onably seaied structures. Fumigations wi:: commonly 
be 24 hours due to the need to limit shutdown time, but extending the 
exposure time can de:::rease the amount of f~miganl necessary Use 
Drexe! Che~TIlca:'s MasteRale to oetermine the most appropriate exposure 
time to meet both the customer's and fumigator'S needs 

Drexel Chemical's MasteRate HL T Range 
Drexe, Cheml::a"s fI/'asteRate accepts HLTs from 1 to 1000 hours The 
fumigator estimates this value prior to the fumigation preferably based 
on results of monltoflng prevIOus fumigations 01 this structure or of 
fumigations conoucted under slmila' conditIOns. HL Ts of greater than 50 
hours are normally achieved only in chambers and olher tightly sealed 
silOS Change HL Ts In Drexel Chemical's MasleRate to see the impact 
01 HL T on the amount of fumigant needed for a fumigation. 

Drexel Chemical's MasteRate Area Volume Range 
Drexel Chemical's MasteRate calculates fumigant dosages lor structures 
rangmg in volume Itom 35 to 10.000,000 cu ft- Errors In measuring the 
volume can .ead 10 underdosrng and not achieVing the target do;;age. or 
usrng more hHlllganl than IS needed to achieve the target dosage 

Drexel Chemical's MasteRate Ranges 
TemperatJre 6F to Bfi'F 
HLT 1 to 1000 hour& 
Exposure T!me 
Volum£' 
Dosage 
Fumigation Type 
PreSSJre Type 

limils 
Dos<:tge (CT: 

Concenlrallon 

1 to 165 hours 
3510 10.00D.00Q ClJ tt 
"Low" or "High 
"Space" or ·Commodity' 
-Norma! A!mo5pheric' or ·Vac:.Jum 

15JO oz·h·'1000 cu It (NAP) 
200 oz-hll000 cu ft (vacuum) 
128 ozl1000 ClI 1/ 

Drexet Chemical's MasteRate Example 
INPUT 
Specie~ 

Temperature 
t-Il T 
Exposure Time 
VolumE 
Dosage 
Fumigatlo"l Type 
Press.,;re Type 
OUTPUT 
Dosage (CT) 
Concentration 
Ouantity 

Steps of Operation 

Red Flour Beetle 
86'F 
15 hours 
24 tlOurs 
800.000 c.: ft 
Low 
Space 
Norma' AtmospheriC 

338 oz-h/1000 cu ft 
233 oz'1000 cu II 
1164 Ib 

Preparation prior to fUfnlga:-tt release 

Determine pest species and life stages to be controlled 
2 Measure temperature at pest location With a thermnmeter (Drexel ChemlCl3I's 

Ma;;teRate operates In both English ('F) and melnc ("C) l.mlls.) 
3 Calculate volume of fumigation space. 
4 Delermme the targeted exposure penod 
5 Estimate the HL T based on prevIous experience or estimation 
6 In Drexel Chemical's MasleRate. catculate dosage of thiS product in oz per 

1000 cubic foot (or gm/m') and get :b (or kgl of thiS prod,Jct needed 10-

the job. 

Sequential Fumigations 
Sequential fumigations are an alternative dosage strategy that may be used 
\0 control insect infestations. Fumigate once at the low dosage, which is 
sufficient fer contro; of the p.Jst·embr\fOI1IC (larva. pupa aduit. slages plus 
a slgnlficart portion 01 the eggs. If there arlO any surVIVing InSect eggs, 
then after they have hatched, but prior to their maturation and depOSition 
of new eg£s. fumigate e second timt>. again at the low dosage When 
seq,Jenlial fumigations are done. do not exceed the maximum Cumu.ative 
target dosage 01 1500 CT (1500 oz-h/l000 cu ft) for the larget commodity. 

Using Drexel Chemical's MasteRate When Monitoring 
During the exposure period. the concentration of this product can be measured 
by a Fumlscope or Similar device. After the fumigant concentration has 
reached equilibrium. measurements taken over an ,nlerva Oi II'TIe 10'.',1 give 
the actual loss rate from whiCh the HL T can be determined. Use of Drexel 
Chemical's l\.1asteRate during monitored fumigations has shown that Significant 
quantities of thiS producl can be saved compared to unmOnl\ored fum19allOnS 
and better control achieved. Refer to Drexel Chemlca:'s MasteRate help file 
for specific directIOns on how to use thiS program. 

Drexel Chemical's MasteRate Is designed to determmr actua, HL T based 
on measurements 01 concentratIOns Of this product O.Jring fumigation 

Monitoring to Determine Status and Updated Dosing Recommendations 

Measure (with a gas measUring instrument such as a Fumiscope or similar 
deVice) CJr1centration of this prodJct ounce per 1000 cubiC foot (gmlm~) 

2 After one or more hours. take a second measurement of concentratinn 
of this product. Accuracy of HL T increases as time between monitormg 
mtervals JS increased 

3 Drexel Chemical's MasteRate will calculate the actual measured HL T. 
4 If the HL T is shaner than estimated (more rapid loss of fumigant). then either 

more of thiS product needs to be added to finish on time or the exposure 
lime may be extended If sufficient product IS present Drexel Chemical's 
MasteRate will provide these time and "add gas" recommendations 

CHLOROPICRIN WARNING AGENT 
Because IIlis product is odorless. protective chloropicrin warning agent must be 
reieased Within the structure or site before the fumigation begins ThiS IS precaJtlon 
to assure Ihatthe space to bf' fumigated remams free of peopie 

Introduction of Chloropicrin 
StJdles have shown that When chlOropICrin IS applied according to ,abe, directions, 
It will reach warning conc~ntra\lon by the time the lumlganl is Introduced and will 
malntam 1'1 warning concentration throughout a 2210 24 hour lumlgatlon period 
In order fOI chloroplcrm to perform effectively. It must be applied 

In a shallow container with fresh wlcKlng material 
In the air stream of a Ian 
AI a rate of 1 oz per 10.000 to 15,000 cubiC feet 
Do not fiJI c.hloropicrin pan or any shallow pan with more than.3 f OZS of ci))oroplom. 

Also. It is suggested thaI introduction of chloroplcrrn should bE­

At least one eacn floor 01 a mull I-story structure 
At each lumlganllntroductlon slle 
The mo~t effective placement of chloropICrin IS about 1 1001 behind the fan 
with the Ian [losi\loned upward a: a 4S-degree angle 

To avoid probl8ms With desorp\lon of chloropiCrin. <l fumigator may disqualify 
areas with nl':lIlY lurrllshlngs 011 which chloropicrin can absorb. 
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It IS Important 10 nol over-applr Ihe chloropICrin in anr araB of the structure, such 
as Ihe lowesl fioor, Reaching a high localized concentration of chloropiCrin wl!1 only 
lead t::. aero!,on dlff1C-'illes dJ€' to the aosorpt.on potentia. of chioroplCru~ Tna goa 
of the fumlga'tor should bE, to rapidly attain d,stfltJullon With chioroplcrlr, just as 
With the fumigant 

AMBIENT CONDITIONS 
Temperature- 59"F to 8€UF (1 SoC to 30"C) 
H..Jmldlly 2 te 15 111giL i':OneSr; 500,(. Lh a: 86~F ;3CFC] 
AtmospherIC pressure for coneelior, of the r<:-"dlng multiply by factor F 

F = 1013 
Use Precautions for Chloropicrin Actual atmospheric pressur" (nPCi) 

i. Althoughchtoroplcnn Isan excehentwarnlng agent il must nol, however, be relied 
u pan as a deterrent 10 entry dUring the entire exposure pe nod of the confinement 
conditions are poor or if the eKposure penod exceeds 22 te 24 hours 

2 Tile amOLlIltofchloroplcnn MUST b8 accurately measured, Less than the reqUITed 
amount will not give sufficient warning: too much can be difficult to aerate 

3. Store and transport chloropicrin and measunng container in a gas-tight case 
outSide oflhe dnvel's space Refer lothe local Department ofTransportallon 
lor f,mher instructions on transporting chloropicrin. 

4 Chloropicrin must be thoroughly aired from a structure before re-occupancy 
as even very smal~ amounts can be Irrltaling to the eyes Pnorlo reoccupancy, 
it may be helpfu: 10 operate the structure's air-handling systems to aeratE: 
chloropicrin from the ducts. 

5 Chloropicrin IS persislenl w'llen adsorbed an wood orcancrete DO NOT i.iS~ 
In lumlgant Introduction hose for thiS product or pour on concrete or soil 

6 Cnloropicrin is an organiC mOlecule with a very high boiling point and low vapor 
pressure relative to thiS product. These characteristics contribute to its 
tendenciestowarcJ sorption and slowctesorption. and require specific procedures 
forchl~TOplcrin introductlon 

The following sequence. for each chloropicrin introduction site, is recommended 
after preparing the structure for furnlgatlon-

Accumulate the appropriate quantities of chloropicrin, To assist with accurate 
measurement of chloropicrin measurirlg devices with resealableirectoseable 
caps are available (SCC Products Anaheim. CA Phone 714-761-3292j, The 
advantage of uSing these deVices is that chloropicrin can be measured oulside 
the structure so only the amount of chloropicrin needed during thefumigation 
IS carried Into the structure. 

2 Make sure that wlcklng rnater1El1, such as a handful of cotton, IS present Ifl each 
shallow container. 

3 To dlstnbute the chloropicrin. place the shallow container in front of or behind 
fa n With adequate cfm rating 

.; Pour :::hloroplcnn over the absorbent material, The measuring contamer and 
cap may be Isft near the container and residues allowed to evaporate. 

S :"'ea,'e ~ht- are., Immediately II protective respiratory eqUipment is net being 
usee Aae;:jJate resi:llratory prote.:tlon should be used wher- more than one 
Ifltroduction site is presenl 

6 Sea' Ina iasi entrance after application of chioropicrin 
7 tf nc: aileady started start the fan (s) 
8 Wall 5 to lG mlr,..Jtes before IntrodUCing this product. 

NOTE: Chloropicrin is a warning agent that causes smarting of the eyes, 
tears and discomfort. 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. 

Measuring Chloropicrin Concentrations 
Concentrations of chloropiCrin car, be measured using Drager sensor tubes 
deSignee for determining carbon tetrachlonde concentrations For additional 
information, contact your distributor or Drager representative 

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

When air or gas samples are sucked through the combined tube, the Indicating 
layer changes color to yellow in the presence of carbon telfi1chloridf' 

PREREQUISITES 
The lubes may only be used Ifl :.onjuctlor; With thf follOWing Drager PU'TlPS 
Modt<: 21:31, AcclJro, Accuro 2000 orQuanltmeter 10()C; USing other pumps may 
result In considerable measLirement errors 

Observe th8 Instructions for Use 01 the pump 

Check the pump for teaks With an unopened tube before each sertes 01 
measurements 

ThE: measured vaiue appiles only 1(1 the place and date of meaSJrement 

MEASUREMENT AND EVALUATION 

Break off the lipS of Doth tubes If1 the t<.lDe opener 
2 Connect them uSing the rubber lubing supplied 
3 InsertthH combineri lubes tightly in the pump. Arrows point towards the pump. 

MeaSUring range: 1 to 15 ppm (5 strokes, scale 11=:5) 
4 Suck air or gas sarnpie throJgh the tube Meas,lnng period IS apprQ)l:Imately 

six minutes 
5 Read the entire length of the yellow discoloration 

Multiply the value by factor F for correctJon of the atmospheric pressure 
Enter the result In the measurement record Relative standard deViation 
+15% to 20%. 
Observe possible cross sensitivities 
Flusn the pump witr, air after operation. 

DISPOSAL 
See label for directions. For disposal, obser'/e safety recommendation 5 2-26-28 
1-36/37-44. Keep out of reach of unautnoflzed persons Contents are corrOSive 

Avoid contact with skin 

Note Chloropicnn detection tu=:>es have a ilmlted shelf tHe 

INTRODUCTION OF FUMIGANT 
The properinlroductlon of this product {release fromlhe cyliflderl is essentla~ to the 
su::ess, safE-ty a~d eco'10my c! a fumlgatlor, The !.;mlga:or musl.Jnoersta;,j the 
pnnclples Involved aswetl as t~,e conditions that 8)((SI for ifltroducmg the fumigant 
all each Job, No two jobs are alike 

Many of the ploblems listed mthe ·'Troubleshooting· section (see Cnapter 12\ are 
results of Improper introduction of thiS produc, 

USING THE CYLINDER 
ThiS prOduct ,s supplied In cyilnders eqUipped with t;.,bes that eKtend frorn the 
bottom of Ihe lank 10 a valve on the top, 10 release th", fumigant, thiS valve IS 
opened to permit a free flow of the liqUid. wnich vaporizes as it escapes from the 
release hose 

Tne ias: 3 to ~, pounds of hJmlgant In the cylinder Will turn to gas before moving 
through the hose and the rate offlowis thus markedly reduced. During this phase, 
the cylinder and hose Will often become frosted or iced, Care should be taken to 
keep this meiling frost from dripPing onto household furnishings 

Thevalveshould be turned fully open_Initially, the valve should be opened slightly 
until flOW has begun and then opelled about one full turn, which should give full flow 
throllgll the 118- fumiganllntroductlon hose _ When finished, close the valve tightly 
using a wrench with a handle of 10 inches to 20 inches in length. A clearance 
detector or leak detector may be used to test for a tight seal al the connections 

Also refer to C~apter 3 of thiS nlanua" for addltlona: mformatlon on cylinder. 

WEIGHING THE FUMIGANT 
Platform or h8'lging scales can either be used to weigh the cylinder cont8lning 
thiS product curing Introduction of the fumigant In the event that hangmg scales 
are used. modified bonnets or cylinder slings should be used to hang the cylinder 
from the scale The cylinder should never be suspended by the valve l 

5e" Chapter 3 of thIS Manuat tor acidiliona, mformatlon 

Consult Drexe; Chemical Company or your MASTER FUME distributor for a 
so,m~;f' 01 surr'r 

The scale should bB rOlltmely calibrated, regardless of its type, to assure 
continued com~ct reac1lngo; Refer to Ihe sCZllp manufacturer for further details 
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RELEASING THIS PRODUCT 

Worker Safety 
When releaSing this produc.t from the cylinder. the operator must wear face shield 
or goggles. Since there IS a potential for the fumigant introduction hose to detach 
from the cylinder. all onloo~ers should remain at a sale distance from the release 
sile See Chapter 3 01 this IlIIanua! for more information 

Prevenling Damage to Property 
The minutely small quantity of Impurities In this product are of no consequence 
when ~ is correctly introdUCed and maintained in the gas phase. These Impurities 
can cause damage and aCcelerate corrosion if a fogout occurs dUring fumigant 
introduction. resulting in COndensation on susceptibte objects: I.e., metals, tile. 
glass. fabriCS. etc 

Reaching Equilibrium 
When thiS product IS relea~ed as a liquid from the fumigant Introduction hose, 
becomes very cold as It eXPends 10 form a gas and (.hliis the surrounding air as the 
tWOnllX 

ThiS chilling causes formation of a fog tllat must be dissipated. The rate of 
diSSipation depends upon the rate of release. almospheric conditions and the 
mixing rate twhlch IS determmed by far, number. type and placement). Because It 
is chilled, this produtot in air is much more dense than the surrounding air and will 
rapidly seUle to the bottom Qf the fumigation space unless mechanically agitated. 

All gases tend to move fromen area of high concentration to low concentration and 
will. therefore. come to equilibrium in a confined space. This product will do the 
same when it is introduced into a fumigation space. regardless of the fact that 
molecules ollhiS product arl;! heavier than 8lrmolecules.ln spite of the high vapor 
pressure of thiS product. the rate of passive diffusion may be too slow for thiS 
te. occur Within thE: practi~al time of a fumigation. Thus. good mechanical 
distribution. SUCh 8S the fans IS essen/la: 

Substanllal fans are needed when introducing this productfor Ihefollowing reasons. 

1. Prevenl stratification 
2 Taald proper disperSion 
3 "To assist temperature distribution 

FUMIGANT INTRODUCTION - SELECTION AND USE OF EQUIPMENT 

Safety Equipment 
Wear goggles or fult face thield for eye protection during introduction of the 
fu mig.<:mt 00 not wear gloves or rubber boots Do not reuse clothing or shoes that have 
becoma contamlnaIed With hqUid of this product until thoroughly aerated and cleaned. 

Hoses 
Release the fumigant throu!;lh a suitable leak-proof hose with a minimum burst 
pressure of 500 pounds per square inch (psi). In addition. the dimensions of the 
fumigant introduction hose can have a large influence on the efficacy and material 
safety of tillS product. 

The introduction rale of thiS product is controlled largely by the inside resistance 
of It"le fumigant introduction hose. The effects of the insidediame\er size on the flow 
rate of thiS product and the effect of hose length on the introduction site are shown 
In the iollowlng tables 

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

TUBE INSIDE DIAME:TER 
(ID) 

118 
114 
112 

POUND OF THIS PRODUCT 
PER MII'lUTE 

4 
20 
45 

EFFECt OF HOSE LENGTH (1/8" 10) 
ON THE FLOW RATE OF THIS PRODUCT 

LENGTH POUNDS OF THIS PROD UCT 
(FEET) PER MINUTE 

25 4.0 
50 2.8 
100 2.0' 

"""Where fumigant introduction rales lower than 21bs.lmin are needed. a longer hose 
can be used,(e.g. 200 ft.). 

Fumigant Introduction Stand 
A raised lumlgantmtrodLlcllOIl stand can be constructed of PVC pipe <lndthe base 
wp.iQhtedwi!11 rebar. P.tlachinQ the hose to customerfurnishl!1Qs is not recommended 
because lhese Items may not be damaged il cont<lcted bytape-orliquidofthls product 

Another widely used solutiO!) 1$ to securely tape the introduction hose to a larp 
clamp. and then use the tarb clamp 10 attach the 110se to the fan cage. In this 
case. the Ian case is angled 45° upward Also. successful introduction offumlgant 
has been obtamed by attachmg the introduction hose to a coiled sand snake in 
fronl of Bn up-angled f(ln at 45~. 

I: ,$ re,:,·-,mmendec to ai· ... ays ieav.:' th" intraci"ctio" hose in place d:mng the 
expcslire penod retner ~l1ar; a!/€;mpl (0 p;;iI t'1e hose o~t foilowing irTlrodclchon. 
Pulll;-og tna hose out can result In significant damage to!urnishings orthe structure. 

Protective Sheeting 
It is re~omrnended that protective sheeting such as Do~yethylene plastic. under 
the stand. hose and fan, be used tofuMherprOlect fioors and floor covermgs durmg 
application All of the options outlmed abov&, tor fumigant introduction. offer the 
flexibility to incorporate protective sheeting In critical areas 

Chloropicrin Introduction 
Chloropicrin should be introduced at each mtroductlon site for this product 
Chloropicrin must be used within the structure al least 5 to 10 minutes prior to the 
introduction of the fumigant. Place a handlul of cotton In a shallow container and 
set the contamerin the airstream of a tan. Use 1 to. oz per 10.000 to 15.000 cubic 
feet of space to be fumigated (SeE- section on Chloropicrin In thiS Chapter for 
addilionai intormalion) 

Fumigantlntroduction Site 
The specific site of release of thiS product is very important to the success of the 
fumigation. This product should be Introduced In a manner to achieve rapid 
equilibrium, avoid excessive loss due to stratification and ensure safely to 
personnei and materials. usually this can be accomplished by dlrecung Ihe flow 
into the air streal11 01 a fan Ihat has the capacity of 1 .000 clm for every pound of this 
producl intruduced per minute 

Considerations for Site Selection 

1. Largest space 
2. At least on location at each floor of a multistory structure 
3 PrOXimity of furnishings that might be damaged by Introduction. 
4 Since it is suggested that chloropicrin be applied at each Introduction site for 

this product, consideration should be given to theiurnlshings in each site. If the 
furnishings In a given area are such Ihat chloropicrin desorption may be a 
problem (overstuffed furniture. many boxes, pillows, excessive ciutter, etc.) 
the fumigator may want to disqualify the said area as a potential chioropicrin 
application site. 

5. Number of sites: Studies support a fumigant introduction site for each 20 to 40 
Mcfin a single-family dwelling. Forsite selection in large ormultl-'unit structures. 
see Section on ~Fumigation of Large or Multi-Unit Structures" 

Site selecMn is made using common sense. Ask, "If this product was introduced 
in this location, how and when will it get to the most remote locations in the 
structure?' It may be necessary to use multiple introduction sites to rapidly attain 
equilibrium. As a rule, it is not necessary from an efficacy standpoint to Introduce 
fumigant directly into the atticspace. With proper site selection and fan placement 
this product will reach equilibrium throughout the str.Jcture and will not Siratify in 
tne lower reaches of the building 

Purpose and Choice of Fans 
There Bre three purposes for fans in a structural fumigation: 1 )fumigant control, 
2) circulation, and 3) aeration. Common high velocilY axia: fans used in the 
fumigation business are Patton. Lakewood and Dayton. These ians are usually the 
most practical and are the most olten used due to tlleir relatively low cost. Fans 
ensure that the fumigant equilibrium is achieved in a timely manner. and aid in the 
venlilaliOn and aeration process. /n all case". the fan sele;:Mr: is Imporlan/ AXla 
"flow fans with the propeller-type blades are suggested because they mOVE: high 
votumes of air per minute. 

Wnen selecting a fan. check the man:;lacturer"S specifications and ensure th8t the 
fan is OSHA approved, grounded, contains a thermal shut off switch, meets or 
exceeds the cfm needed and hasB shield forprolection. Similarto otl1erfumigatlon 
equipment items. fans will wear and need to be replaced. Never use an unsafe fan 
in a fumigation and remember to carry adapters with vou to accommodate a 3-
prong plug. Generatorsshould be provided to run the fans iftheiumigalion site is 
not equipped with electricity. 

Fan Capacity 
The specifications for fans are numerous e.g .. number of blades, speed (rpm), 
watts, amps, shrollds. blade Size and most importantly blade shape. These 
features affeclthe amount of air the fan can move, which is usually reported as 
cubiC feet per minute {cfm ).11 is extremely important thai you confirm the cfm rating 
of the fan by Checking the manufacturer's rating. For example. 18 inch 2.6 amp. 
20D-watt fan could have a different clm ratll19 based on whether it has a tear drop 
or flat blade deSign A 20 inch non-industna' fan will not move as much as an 1B 
Inch industrial fan due to the blO1de design. The efm ratings are set by the 
manufacturer utilizing a gauge 01" meter in iront of the circulating fan 

When introdUCing thiS product thrO.Jgh a one-elghth inch (1fB inch) diameter (ID) 
hose. 25feellon9 the release rate will be roughly 4 pounds per minute. That rate of 
retease of this product. according tothe label, would require a 4.000cfmcapacityfan 

"Take note that there may be signifIcant vanatlon in cfm ratings amDng fan 
manufacturers and fan models. Contacllhe fan manufacturer for specifications 

Positioning Fans 
There is no set pattem eslablished forthe pOSitioning or the number of fans to use 
A rule of thumb has been to Lise 1 for each 2Q Mcf and at least 1 for each floor of 
the structure, i'lcluding sub-areas (basements) and open attics, if accessible. 
Fans should be positioned in such a way that the fumignnt wi:1 be mixed rapidly 
to reach equilibn~ml 

It is good fumigation practice to use more fans in structllres that are divided 
Into n"lrnerous smaller com;J2rtmflnts or rooms (See Cnapler 11 on 
Compa rlmentahzat Ion j. 



Distributiol..I and Aeration 
It IS recommended IhBt this product be Introduced Into a struclure In such a way 
that it reaches equilibrium rapidly, since the exposure penod does not begin unlll 
eqUiti bnclm has been reached. The nu rnber offans will accumulale the calculated hours 
of exposure b,' reading equllibnum In the es\!maled time (usually one hour III an average 
house /. The fumigant Introduction fan (Sl Will mix the warm air of the structure with 
the cooled dUring introduction 01 thiS product and acl as a "heal exchanger" 

F o. best distribution the Introdllchon of thiS product should be directed inio the air 
stream of the fan. II yo,1 elecllo ShOOI with the air stream, choose a large open 
space 811d tilt the fan to a 45" angle or graaler, The tan should have a capacity of 
alleas' 1,000 cfm for each pound of this product released per mInute 

As noted In Chapter 8. fans are equally important during the aeration process 01 
the fumigation, Depending on the size. compartmentalization, actual HL T and 
termin,,1 concentration. Ian ptacement will be cntlcel dUring active ventilation 
Ofton. tM fans will need to be repositioned for aeration, The best use of the 
aeration fan (s) is to position so alrilow is movli,g in one direction. Position fans for 
frest, aIr Intake In openmgs on one SIde 01 the structure and lans for exhausllllg 
iUll1lgant In openings on the opposite Side of the structure 

Sites of Multiple Release 
The nllmber of release siles for this product will be dictated by the size and 
configuration oflhe structure and th e adeq uacy of the circu lation. As a rule ofthumb, 
to establls h fu migant eq uil ibrium within an hour, there should be sufficient circulation 
Expenence with the product and with the measuremenl discussed elsewhere III 
thiS Chapter Will hetp the fumigator Judge the amount of circulation requireo 

CONTINUOUS CIRCULATION 
In addllion to effectrve initial distribution 01 the fumigant. equilibrium of the gas 
is essentjalfor making sure that the fllmigant released into the structure will reach 
a:! areas in the structure where infestation may exist 

Ensure fans are in good operating condllion and secure to avoid accidents if they 
are to remain on for the entire fumigation. Afterthis product reaches equilibrium, 
Introduction fans can be turned off remoteiy, Often. fans are left on during the 
fumigation to aSSist With vemilation oflhe fumigant during aeration. 

All fumigants leak. The ground seal and larp condition playa role in confinement 
Unless there are abnormally iarge teaks. continuous circulation during the entire 
exposure period will not appreciably affect the loss rate for this product. The air 
stream should not flow directly against "leaky" tarps because excessive gas loss 
can occur 

Generators shOUld be provided 10 run the fans lIthe fumlgalton site is notequipped 
With eleCtricity 

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

Background 
The King of Fans TurboFan was specially designed for fumigant introduction, 
cirCUlation, and aeration during structural fumigations. This TurboFlow fan w~s 
deveiopea 10 meellnduslry needs for a more durable fan able to withstand tough 
conditions and demanding long-term use encountered in structural fumigations. 

The T urboFlowfan for this prodLict utilizes two important physical attributes. which 
maximize fumigant mixmg by malntaming al,d extending maximum high velocity 
BlrflOI ... ·' 1) a unique shrouded Ian housing and 2) a large ~ommercial industriat 
sealed motor. 

Best Practices 

Ensure that the fan is in good working order. 
2 Delermine Ihe best position and angle for the fan (i.e. about 45°) then carefully 

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

amount of mtroduction lubing needed so that approximately one-hall 10 three­
fourths Inches 01 the hose will extend from the hoider perpendicular to the face 
of the fan. 

S Afterthe length of introduction tubing needed has been determined. thread the 
tubing Ihrough the rim guide. then proceed through the lower hole orthe holder 
thaI best matches the tubing diameter. 

6 Loop the lubing back carefully through the higher matching hole of the holder 
leaving a tube end of a one-half to three-fourths inch. LeaVing a one-hall 10 
three-fourths Illch loop In the tube between steps 5 and 6 provides the best 
result. MAKE SURE THAT TUBE IS NOT KINKEOI 

7. Once the tubmg is m place. adjust the tub!':: and holder easily unlll the tube 
is projecting outward and is perpendicular 10 the fan face 

B For applicallons of tillS producl. place the chloropicrin pan 1 fool directly 
hf'h!~::! 1:'11"1 

Ordering Information 
Contacl your local fumlgatlon'pest contro' product dlstnbulor of the TurboFlow 
fan order~ or queslions 

CONTACT 
King of Fans. Inc 
1921 N,W. 22 Streel 
Fort Lauderdale, FL 33311 
Krockenbach@kingoffans.com 
(800) 330-3267 Toll Fre~ 
(954) 484-4602 Fax 
Go towww.kingoffans,comforupdate:.andaddllional ordering information 

Changu of Statu 
When water evaporates, it cools the air because it takes heat 10 change state 
from a liqUid to a gas 

The following situations can be- encountered when mtroduClllg this product. Below 
are suggestions on how to avoid tllem 

Frozen Valves and Hoses 
When liquid of this product is released from tl1e confinement of the cylinder, it 
quickly expands into a gas because it boils at _55°C (-67g F), like evaporatmg 
water, it absorbs heat from the surrounding material. The amount of heal needed 
from the air to evaporate one pound of Illis product is 20.460 calories, The loss 
01 this amount of heat will chill 1,000 cubiC leet of sea-level alf about 4.5cF for 
every pound of this product released. 

If the valve is "just cracked' to reduce the rate of release, this product will expand 
from a liquid to a gas In the hose. When this happens. a chilling and consequent 
Irosting 01 the outside of the valve and hose occurs, ThiS IS aVOided by allOWing 
full ftow through the valve. The rate of flow of this product should be controlled 
by the inSide diameter (10) and length of hose and not by restricting fID'I/ through 
the valve 

Frozen Cylinders 
If there is a break in the dip tube in the cylmder, the gas phase of this product 
wilt be discharged when the liquid level falls below that point. As the liqUid expands 
in the cylinder, heat will be taken from the surrounding area and the cylinder will 
frostorfreeze at that point. This productwill bedischarged at a slower rate because 
it is in the gaseous phase. Cylinders showing signs of a broken dip tube (which 
is a rare occurrence) shOUld be red tagged and returned to the distributor so that 
the problem can be corrected before refiilmg 

Liquid Phase of this Product Splattering Out of Introduction 'Hose 
If this product is allowed to expand in the fumigant introduction hose; tnis chilling 
can be sJfficient to prevent full vaporization of thiS product so that "super cold" 
liquid phase of this product is splattered out of the hose. This can cause moisture 
stains. corrosion or other damage to objects it strikes (see Chapter 12 on 
TroubleShooting) 

"Fog-Outs" 
ThiS producl wili also take the heat needed for vaporization from nearby objects 
If the drop In temperature of the object reaches the dew point of the surrounding 
air. water can ::ondense on it. The liquid water that condenses on an objectchilled 
toor below the dew point is called dew, similar to dew on glass containers of chilled 
dnnks 

A cloud of fine droplets suspended in air near the ground is called fog. It is very 
important tha: 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 corrosion or stams (see Chapter 
12 on Troubleshooting) 

Also, condensallon lormlng on the photoelectriC eye 01 a smoke detector can 
cause the smoke detector alarm to activate. 

Releasing this product will cause some fog. A slow release and low humidity will 
cause less: a fast release and high humidity will cause more. After the fog forms. 
it will evaporate at a rate dependent on the relative humidity and lempemture of 
the fumigation atmosphere. Thus. it is very important to use proper fans to help 
mix the heat of the bUilding and fumigation atmosphere to eva~orate the 
condensation. Consult the labels for complete Instructions on introducing this 
product 

Prevention of "Fog-Out": 
The following are potential roules to reduce tile incidence 01 moisture condensation 
when fumrgating air-conditioned structures In hot. humid weather 

let structure warm a day or twobefors hlmigalion to equalize inside and outside 
temperature and stabilize the RelatNe Humidity (RHI 

2 Run air conjitloner dlrrlng wrappmg of structure until the seal IS complete. Do 
-,~; ':'P'::;' . • ·.,:-.:;:;c· .... :; ;:;:-::;; ;;:;;;;, ;.;;: ,;,;:.:;;:~,:_ ;;::~ ;:;,.;;-,~.rc:-:~.~:.·..: ",: ,:,,;:, s,::!::S" 

structure has been tarped, This will minimize condensation from occurring 
when warm mOisture-laden air IXIntBcts cooled intertor Slrrfaces 

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

4 Reduce the amount of thiS product introduced Into one area by uSing multiple 
Introduction sites This IS equally important for beetle and other high-dose 
fumigations. 



5 To hasten heat exchange, use multiple fans or larger fans 
6 Monitor fumigation to reduce the overall fumigant requirements or extend 

pracllca, til .. exposure periOD 
7 U5~" corr,Olnallo~ 01 severai o~ these techniQues to reouce Ihe release rate 

and relative humidity, for dlHlcul1 Situations, and increase trle heat exchange 
01 the structure to the fumigation atmosphere. The MasterRate electronic 
C?c,,,liato· tal..e.s Into conSideration reiative humidity and Ian capacity In amp" 
to recommend the tntroducllon rate 01 the lumigant 

USE PRECAUTIONS WHEN INTRODUCING THIS PRODUCT 

Safety Concerns 
There are several safety concerns lhat anse when IntrodUCing litis product, PleaSE: 
refer 10 Chapters 2 and 3 01 this manual for details 

FUMIGANT INTRODUCTION SUMMARY 
Th8 melhod of introducing thiS product has a very important influence on the 
efficacy as well as the profitability of the project 

Below ale pOints that need to be conSidered when Introducmg thiS product: 

1. The methods used In the introduction of this product will aqree with the need 
10 develOp a dose of sufficient ounce-hours lor the workl~g temperature 10 

COntrol the target pest throughout the structure 
2 ThiS product should be introduced in a manner so as to be safe to personnel 

and property mSlde and oulside of the fumigation space. 
3 Eq~lllbr1um should be reached within an hour after this product tS Introduced 

In the buiiding 

The follOWing subjects need to be used in making judgments for introducing 
thiS prodwc\ 

Structure 
a Size 
b. Conflguratron - open 01 companmenta1ized single or multi-story. etc. 
c Number and location of retease of fumigant 
d Seal ~ type 01 structure and soil 
e. Pest - dosage reqUIrements 
f Half-Loss-Time (HL T) 
g. Working temperature 
h. Relative humidily (mterlor) 

to,lr-condillOning 
DIners 

2 Weather 
B. H;Jmldlt) 
b. Temperature 
c. Wind 

3 This product 
a. Dosage for required ounce-hour (OH) for pest 
b. Pounds of this product for structure 
c Pressure of release 

4 Fans 
a Capacity 
b N;.Jmber 
c Direction ot air stream 
d. OniOff 
s. Aeration needs 

5 F .Jmlgant introduction hose 
a Size (JD) of hose 
b Length of 110se 
c Placement and direction of outlet 

6 Introduction of Fumigant 
a Time of Introduction 
b Release - ali at once or penodic "bursts· 

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

Faf1 amps 
Hose diameter 
Hose length 
Protectl'le sheeting under fumigant release pOints 
po,mds of tll15 product re,easl:ld 
Time of Introduction 

ENTERING A STRUCTURE UNDER FUMIGATION 
tf e'T'le'genc), entry intc a str .Jctur8 under fumigation war, tnlS product is req,Jlred 
proper respiratory protection Sell Contained Breathing ApPBratus (SCBA) ml!st 

U<:! "scm, 5l:1<:! rltlo.;oulivlldlY 5Idl"'III""Ii~ (;::"'''''''1'''' r'u''' ..... lI~t. <:4u't""'''''''i "~<"'IJ'''' 
of the la!:le' of thIS product 

f If/ 
FtRE FIGHTING 

Generat Information 
Tnls produ::t I~ nat comousllt.!;e. However InlernperatlJre~ exceeding approximately 
400°C i752°F I, thiS product .,.,.illdegrade talorm hydrogen fluonde (HF) and sulfLr 
diOXide TheoI8\!Cally, the nJmbel of ounce~ of HF i 1,QOO cubiC feet produce:l 
during fl I,-e In <' structurt conta,nlng thiS produc~ would eq~al (I 4l1. number of 
O.Jnces at Ihls product per 1.000 cubit teel {1f1 temperatures exceeding 
approximately 400cC, e8ch mole (102 9111)01 sulfuryl fluoride Will degrade to form 
2 males (40 grn) of hydrogen fluoride (HFj) Nonetheless. amounts ofHF actually 
produced dllTlng fires Invoiv:ng thiS produc rna, be InSignificant because thts 
product rapidly diffu.ses from structures 

Chtoropicrin Warning Agent 
ChloropICrin 15 used to aid In vacating a structure Five to 10 mmutes pnor to 
Introducing Ihts product, chloropicrin IS poured aver cotton In a shallow container 
placecl in Ihe air stream of a fan. Chloropicrin IS a non-combustible liquid and IS not 
soluble In water At temperatures exceeding 233cF (112CC) chjoropiCflf~ wi!: 
degrade to form nyorochioflc aCid. phosgene and OXides at rmrogen such as NO. 
and NO, The concentralion of chloropICrin usad dUring fun ligation With thiS product 
is 1 fI,02 per 10,000 - 15 000 cubiC feet. which equals 17 to 26 ppm, Due to the 
smal! amount of chloroplcrm present during fumigations. Ihe amo~l"It 0'­

decomposillon products of chloroplcnn formed (lunng a flr8 wO..Jld be inSignificant 

Cylinders of this Product 
ThiS product IS paCKaged as a gas under pressure In cylinderS Cylmaers contatr 
both gas and liquid. Cylinders containing this product are deSigned not to explode 
in high temperatures. A luslble plug in the cytinder valve body metts at 158 to 
16S"F (70'C to 73.8"C) releasing the contents of the cylinder 

Use of Water 
Evolution of hazardous materials can be minimized by use OTwater during a fire. 
Water will scrub out Dart 01 the HF and SO, formed by decomposition of Ihls product 
in the flame Water also can be used to c-ool cyilnders of \hls product and prevent 
discharge of the product caused by melted fusible plugs If possible, aVOid runoff 
into waterways The toxicity of thiS produce in water for fish is unknown. 

Protective Clothing 
Self-contained breathing apparatus (SeBAI and normal-tum-out"" gear shOuld be 
worn when fighting fires in structures under fumigation with this product 

For fires involving cylinders o! thiS product 
When flght1l'g fires in atmospheres containing polenliallY high concentrations of 
this prod uet. self ·contalned breathing apparat;.Js (SCBA 1 and encapsulating protective 
SliltS ShOJld oeworn, Protective S;..lll rnaler;a~ shou'd be compatible With eX::lOS..Jre 
to hydrofluo"1C" acid 

Chapter 7 

MONITORING THIS PRODUCT 
Monitoring discussed within this chapter refers to measunng accumulated dosage 
and does nol rsferto required monitoring for worker and bystander exposure 

Momtonng fumigant concentration at key places In tne f.Jmlgated environment IS 
recommended because it can provide imponant information to the fumigator 
regarding the placement of fumigant introd,lction sites that Will assist Ir. the 
eftlclen:::y a:l:j success otfuture fUmigations. Thus. In addition to helping maximize 
efficiencyofs largefumlgahon, monitOring fumigant concentration can seNe as a 
learning expenenceforthe fumigator, For Instance. if equilibrium IS nol achieved 
q;Jickl),. the fl.migatorcan consider plaCing additional introduction sites orfans In 
rne next fumigation 

M easu rement of Ihe a ccumulated concentration of th is product while the fumiga tion 
IS in progress becomes increasingty valuable as Ihe structure size. complexity and 
the repercussions 01 poor pest control Increase 

Specific guidelines for monitoring a typical fumigation 
This product should be ctrculated so as to reach equilibrium rapidly, Ideally within 
an hO.I: of introduction The time lor HL T determination starts only after eqUilibrium 
of thiS producl has been established 

Monitor thiS product in spaces most representative 01 the atmosphere in which 
Insectswll be locateci wlthJn Ihesl'ucture In iargerjobs. more sampling POints 
mily be necessrlry. 

2 In struclures With partitions or poor air circulation, samples should be taken from 
the separcte sections. such as liVing space, s;Jb-sectlon, attic each floor of 
mu:llp1e StOf) structures Dr earh ,mil In fi partitioned bJI·ding such as 

af.18ftmenIS 
3 Measurements should be as dependable and accurate as possible. especlall~ 

whe'- !~W cC'n;oentratlons are involved 
4 ThE< tim", r~!qulled betweE'n measurements to determinE' the H ... T wil' depend 

on the D5timsted HL T or past history of the structure 

Two \0 <1 hOLl's wil! ;..sua!ly be suffiCient bu'. morE' Im,e rna~ be reqUifed In !he 
case 01 very l<lrge struclures or excellent half-loss limes 



EQUIPMENT 

MasteRete Calculator 
MasteR<':Ite electromc calculator can be used for bolt, non-monitored and 
monitored fumigation!. MasteRata calcul8tor Illay also be used for monitored 
fumIgatIons 

Monitoring Hoses 
Arrangernenls should be made to place sampling hoses in the structure pnor to 
fumlgant,ntfoduC\lOn Clear vmyl hoses (114' 10 3/S" IDi shoUld be placed so as to 
sample representative concentratio.ns with a FUlnlscope or similar device 

Monltoritlg lines should be placed on the Iumlgated Slructure at all levels including 
SUb-f,oorings, attiCS, II accessible Atlea:>1 one-hall of the lines should be placed 
In areas/rooms away Irom the point of fumigant introduction, Ptace lines in areas 
representative of the different units il the structure is compartmentalized Into 
separate towers wmgs or other SUb-units. 

Determination of the time for HL T only beings after equilibrium of the gas iumigant 
has been established fils usuaUy desirable, after 1I1Is lime, lodraw samples from 
the main reservoir (liVing section) as well as the sub-area and attic crawl secllons 
A, single sampling site can be considered if a very good distribution method is used 

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

1. Label exterior end of the hose with sample location before running the hose 
oulsiCle the structure, when uSing more than one monitoring hose, 

2. SeCUte the window when running the hose through an open window to avoid 
closing and constnctmg the monitoring hose accidentally during fumigation 
Wt'lelj fumIgation fans are turned, secure intenor doors so they do not close or 
they rnay constrict the monitorillg hose as well as prevent rapid equilibrium 

3. Sampling hoses are generally placed to sample at 3 to 41eet above the floor 
(mld-leveIJ. Secure Ihe ends of lhe sampling hoses in 8 way such that the 
sample hoses are not constricted and the objects will not be damaged. 

4 Monitoring hoses should be checked for airflow using the Fumiscope or 
vacuum pump after placement. Confirm that the eleClr!cit~' is available 10 
operate the monitoring equipment during fumigation 

5 To prewent moisture from collecting within the hose, use tape or plus to cap the 
ends of the hoses when not in use. To prevent unauthorized persons from 
tamp€lrIng with the hoses, It is advisable to roll up the hose and place it in an 
Incon~plcuous area when not in use. 

FUM/SCC)PE 
Refer 10 "Chapter 4-Equipmenf' section of thrs Manual regarding Fumiscope 
monitaring equipment for operallng. calibration and repair procedures. 

MONITO~ING A LARGE FUMIGATION 
Monitoring lines. in general. should be placed on all levels of the fumigated 
struct..Jre inciuding attics and sub-areas. it accessible. Atleast haillhe lines should 
be placed In roomslareasdlstantfromlumlganl introduction points, Ifthestructure 
is compar'tmentallzed into separate towers. wings or other sub-units. place lines 
In areas n,presentahve of diff:;renl s...Ib-:.Jnlts 

Monitorin~ can be conducted, if time pern'l!s, III a manner so that the exactamounl 
of this pro(juct required is introduced based on the measured half-loss time (HL Ti 
ThiS !ype of preCision fumIgation IS conducted by inItially introducing a portion of 
the calcul13ted dosage of this product, monitoring to determine lhe actual HL T, and 
then addirlg this product to achieve sufficient ounce-hours in the linle remaining 
forthe funligation. 

Construcling a manifold can signlficantiy speed lhe process o!laking concentration 
readings. so with the use of auxiliary air pumps to purge multiple monitOring lines 

Note: For Mditlonal information regarding large or other· .... ise special fumigations. 
see Chapter 10 on "Fumigalion of Large or Multi-Unit Structures". 

MONITORING SCENARIOS 
FollOWing are descriptions of scenanos in which the MasteRate calculator and 
FumiscoPe are used to monitor funnganl dosage and determrne what action IS 
reqUIred, If any, to ensure a successful fumigation 

Scenario 1 
VERIFY REQUIRED OUNCE-HOURS (OH) ACHIEVED 
In a dryw{)od termite fllmlgation the conditions are as follows 
~-

DOSAGE 1X 

TARP GOOD 

SEAL MEDIUM 

WIND 5 MPH 

VOLUME 30 MCF 
.. '-'---

L;NDERSEAL ::iLAI:l 

lEMPERATURE 70"F (21.1·'C) 

HOURS EXPOSURE 20 HRS. 

Using a non-monitored dose calculation, yo.; arrive m an estimated HL T of 24.8 
hours and 8dos<lqe of 8.5 Cl2 i mcf or a total 01 15.9 pounds. The required oz/Jtrs 
are 97 i fC)r that iel!lperalure 

A good use 01 monilorlng In this siluation would be to take an equilibrIum 
concentralion and one fumigant concentration measurement Just prior to breaking 
tile seai (a termillal concentratlon.I.ln thiS way. you could be certain you accumulated 
adequate oZlhrs 

FIRST READING 90ZIMCF 

SECOND READING 40ZlMCF 

TII\r1E BElWEEN READINGS 19 HRS 

ACTUAL HLT 16.2 HRS.· 

ACTION REQUIRED NONE JOB tS ACCOMPLISHED 

In this case, you intrOduced the non·monitored dosage but enlered Iha Job in the 
MasteRalecalculator as monitored. Thatway, you were able to enterthe equilibrium 
and terminal fumigant concentrations and determine that although the HL Twas 
shorter than estimated, the appropriate ozlhrs had been aCCJmulateo end the job 
was accornplished on schedule 

Scenario 2 
ADDITIONAL FUMIGANT REQUIRED 
In a drywood termile fumigation, your conditions an. as fo:lows 

DOSAGE 1X 

TARP GOOD 

SEAL MEDIUM 

W",D 5MPH 

VOLUME 30 MCF 

UNDERSEAL SAND 

TEMPERATURE 70'"F (21.1'Cj 

HOURS EXPOSURE I 20 HRS 

This time you introduced the mOnitored dosage. giving you an estImated HL T of 
2.1 hoursandthedosageof32.5oZlmcf. or61 pounds. You measure the fumigant 
concentration at equilibrium (1 hour after introduction) and again 2 hours later to 
measure actual HL T. You placed two monitoring hoses in two different areas ofthe 
structure to double-check that equilibrium was achieved and maintained 

FIRST READII\IG 400ZlMCF 

SECOND READNG 120ZJMCF 

TIME BE1"V'JEEN READINGS 2 HRS. 

AClUAL HLT 1.2 HRS. 

ACTION REQUIRED ADD 32.1 LBS 

YourHL T In this case was significantty shaner than what was estimated, and the 
calculator responds by advising you to add fumigant In ordertoacllieve contro: In 
the time allowed, 

Scenario 3a 
FUNCTION 2 - NON-MONITORED 
An advanced funclion ofthe MasteRats calculator allows you to compensate in the 
case oi a ¥b1ow¥open" in which you have complete, or €limos! complete loss of 
fumigant during the exposure period, This function asks you for the number of 
hours exposure before the blow-open, the number of exposure desired to finish the 
job and, for monitored jobs, theconcenlralion remaining in the structure at the time 
the situation has been corrected (i.e. the tarps closed and sealed) 

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

DOSAGE 1X 

TARP GOOD 

SEAL MEDIUM 

W""D 10 MPH 

VOLUME 301"V1CF 

UNDERSEAL CLAY 

TEMPERATURE 70"F i21.1·C) 

HOURS EXPOSURE 20 HRS. 

In this case, the calculator provides an estimated HL T of 13.9 hours and a dosage 
of 10.3 oz/mcfor 19.3 pounds. Lets say. though. thatyourtarpsblew open 6 hours 
inlothe exposure penod. Afler re-sealing the tarps. YOli !lave Shours to fmlsh the 
jou. To use F un::lion 2, you must re-enter the job mlhe cafcLlfator.~mm:~iafely after 
tntl (.;i:iII..;"'CI(OI 1<::::'f.lUIIU::; wi(i. i",,, uU::'''i::I''' ."iu",,<"'.J". j-';"''''' [i,e, ;.;;..;;,; i if.,:,~"u,',! 
button. followed by 2 When you enter\he approprlale ,nformation, the calcuiator 
respollds by advising YOll to add 21,9 pounds of fumlganl to complete the job 
Within the next 8 hours. 
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Scenario 3b 
FUNCTION 2 - MONITORED 
In the prS\'loliS example Ihe calculator's response is based 01'1 the assumption that 
the estimated Hl T was accurate If you had monitored the job, you woulci have 
verified the HL T Inadditlon, followmg re-sealing the job, you would mea sure the 
remaining lumlgant. After entering the firstand second readings and determining 
the actual HL T of additional hours reqUired and hours remaining, press FUNCT 
fonowed by 2 and enler tile appropriate information. 

FIRST READING 110ZIMCF 

SECOND READING 1001lMCF 

llME BETWEEN READINGS 2 HRS 

ACTUAL HLT 14.5 HRS. 

NrrtA.L HOURS EXPOSURE 6 HRS 

HOURS REMAINING 8 HRS 

OZ'MCF REMAINING 20ZIMCF 

The calculator responds that 7 6 pounds of fumigant are needed to accomplish 
the job Within the 8 hours remaining 

Chapter 8 

AERATJON 
It IS essential that no occupant reenter the structure after fumigation Llntil the 
fumigant has been aerated and the space has been fully tested and cleared for 
reentry. 

One afthe features oHhis product for structural fumigation is its capacity to rapidly 
dttluse in\othe sites of the pests. Then. when the confinement seals ere removed. 
aeratIOn is also typically rapid. Fans are excellent aids in attaining quick aeration 
and are essential where cross ventiiation is poor. 

Plan aheadforthe aeration period. Take steps to aid in aeration by placement of 
fans strategically and by placing seams away from outdoor plants. To facilitate 
aeration. open operable internal doors. internal openings toanies and sub·areas, 
storage chests, cabinets, drawers, closets and appliance such as washing 
mach i nes, dryers. dishwashers. ove ns and other enclosed areas. Refrigerator and 
freezer doors may be left open if the units are turned off. but if they remain closed 
for the fumlgalion, they wirl need' to be opened durmg clean'ng 

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

Rate of air exchange 
2. Terminal fumigant concentration 
3. load factor~ sorbtion/desorption and diffusion rate 
4 T emoerature 

Rate of Air Exch~nge 
The 1l10stlmportant factor In aeration IS the rate of air exchange in a structure. The 
air exchange rate will be influenced by openings in the external walls (windows, 
vents door, etc.). wind velocity, size and arrangement of the structure. The most 
effacll'le, praclica! method to Increase the rate of aeration is to increas!;> cross 
ventllahor, by opening doors and windows. Fans are aiso useful for this purpose 
as a means of establishing a directed airflow through the structure in which fresh 
air is introduced and air inSide the structure is exhausted/ventilated as effiCiently 
as possible 

Terminal Fumigant Concentration 
The amount of fUl'1llgant left in a structure at the end of the fumigalion period can 
vary greatly, Terminal concentration of 2 to 8 ounces per 1,000 cubic feet (500 to 
2.000 ppmi are most common afte' the ws\omal)' e)(posure period of 20 to 24 
hour$ fordrywood termite fumigation , However. it can be as high as 32 ounces per 
1,000 cubic feet (8,000 ppm) or more for short exposures or when fumigating for 
beetles Eli elevated rales. AJI allier faclors being eQua!. lhe grealer the lermma! 
concentration, the longer the time required to complete aeration, Thus, good 
planning and monitoring to ensure oilly the necessary amount of this product is 
introduced can declease the aeration period 

Load Factor - Sorption, Desorption and Diffusion 
The 'load factor" can be e)(pressed as the amounl of materials fumigated thaI 
will adsorb or absorb the fumigant This product has relatively low sorbtive 
characteristics. meaning it has a low potenllal 10 slick to or react with fumigated 
malerlals. 

The sorpllon Ihal does occur, however, can affect aeration in some situations. 
Oesorbing fumiganl can slow the lime to reach safe reentry leve!s of 5 ppm or 
les:, in the brealhmQ zones. Often. the greatest amount of thiS product to be 
des(."t'ed i~ Rssoci<ltec.l With the crllT)rrlociiliA<; 

Tile soriJtlonldesorplJon phenomenon J5 a function of fumigant concentration and 
temperature - the higher the concentration Ihroughout theful'l1igation. the greater 
the dming torce for sorphon, thus, the higher the quantity 10 be desorbed, As 
with sorption. desorption initially occ~rs very rapidly. Most of the tumig,mt will 
desorb during the IllIliai part of the aeration period In response to the immediate 
lowered concenlratlOfl Inside the slrt./C!:.Jre when lents are opened 

Tsmpcr.::!urc 
TemperatJre has a direct effecl on the clearsl)ce rate of a fumigant Tne higher 
I~e t5mperature. the taster the ratE of gas diffUSion and desorption. 

30 
PROCEDURES FOR AERATION 
Procedures available to the fumigator for aeration may vary depending on the 
State, Refer to the label registered In the StatE- or contact your Drexel 
representallve for further Information 

Aeration Procedure 1 

Step 1: Aerate structure With all operable windows and doors oPen aided 
by the use of 1 or more fans, for a minimum of 1 hour Each fan 
shall be capable of displacing a total of 5.000 elm. 

Step 2· Secure structure and do nol allow reentr.,. for a minimum of 6 hours 
from the start of Beratlon (first openmg of the seal) DUring thi~ 
time, structures must remain posted 

Step 3: After the minimum 6 hour waiting period. measure the concentrallon 
of this product in breathing zones If Ille concentration of this \ D~ 
product is above~, ventilate structure With operable doors and '" \" . 
.... indows open for at leasl 10 millutes. Structure may be reoccupied 
when concentration of this product is 5 ppm or iess 

Aeration Procedure 2 

Step 1: Aerate structure with all operabte willdows and doors open aided 
bv the use of 1 or more fans, for a mlllimum ot 1 hour, Each fan 
stlall 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 slarl of aefallon (firs! opening 01 the seal). 
During this time, the structure must remam posted 

Step 3: Alter the mlilimum a hour wailing period, measure the concentrations 
of this product in breathing zones. If the concentration of this 
product is above 5 ppm, ventilate structure with operable doors and 
windows open for at leasl 10 mmutes. Structure may be reoccupied 
when the concentration of this produci IS &,=7p'n1 or less. \ W 

When uSing Procedures 1 and 2. at least a full hourol active ventilation is required' \ 
prior to resecuring the structure for e)(tended aeration 

To confirm a fumigant concentration o~ or below in the breathing zone, the 
structure must be tested with an approved device such as Interscan gas analyzer 
orMiran specific vaporanalyzer at the end of the aeration period. Further aeration 
and retesting are required if the concentration is found to be more than"5-Htm 

Use Prec8ulion: The structure is considered under fumJgaIJon until final Clearance 
is obtained. During this time, appropriate precautions are stili needed 

SAFETY CONSIDERATIONS 
At the lime 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 mll1lmal exposule oj the crew, neighbors and non­
target areas to the fumigant. 

The following are suggested 10 prevent non-target exposure, In genera: 

The downwind side of the larps or buildings must be first opened then. only the 
upwilld SIde 

Use properresPiralol)'equipmenldescribed in Ihe ~Personal Protective E.quipment 
(PPE)" section of this product Jabel if entry into the fumigated area is necessary 
prior lothe initial full hour aeration-procedure is completed or when Ihefumlgated 
concentrationS are not known. 

Do not work le.g. fold tarps, etc.)downwind next to a fumigation until the fumigant 
concentration reaches~m or below. \ \:)~""'"" 

To reduce e)(posure of plants and non·larget are\s. start slowly tne aerallon when 
opening fumigations, Initially open seams overdriveways <lnd/or other open areas, 
if possibie. to orevent damage to the pian!. When aerating high concentrations 
(e.g. fumigallon tor beetles). let the bulk of the fumigant escape first through 
opened seam~; from the tent before continUing to work arOLlnd lile structure 

Entrances 01 fJmigated structures mUSf ramam posted wit" waming signs until 
the level of the fumigant in treated areas IS found to be~rn or below as \?r 
determined by a detection device of sufficient senSitivity sllch as Interscan or 
Mlran gas analyzer. ThiS includes the time allowed for extended aeration, Removal 
of the warning signs may only be authorized by a certified applicator. Consult 
your focaf authorities regarding documentation penalning to notices on posting 
clearance. 

CLAMPS, TARPS ANDIOR TAPE REMOVAL 
Below are the steps for opening of the seal 

Tarp Seal: 
1. Open searr at downwind by removing the clamps and folding back the larps 
2 Open seam upwind in a similar way 
3 R",m.,)·"·'" \f.'rif"\r.!<; :'"inr. r!:'"Ir"l[)" 

4 Drop the tellls.1t has baen shown thai peelmg tarps off the structure. keeping 
larp between tile worker and the building reduce exposure of ttle worker to 
conflnedfurniganl 

5. To facililale aeration, turn on fans and reposition. If necessal)'. Respiratory 
prottlction is necessary if entering Ille structure toturn 011 <lndlorto reposition fans. 

6. Aerate and vertty concentrelion of the fumIgant following the procedures 
found in the product iabel 



\ )"" , , 

Tape and Seal: 

Remove exterior tape and seals hom doors and windows Where possible 
open structure Irom the outside 

2 Wear proper respiratory protection. t[len, only enter the sll ucture to open 
remaining doors and Windows 

3 Turn on the fans and reposilion, if necessary 
4 Aerate and verity concentration of the fumigant follOWing the procedures 

found m the product labe! 

CHLOROPICRIN - COMMON COMPLAINTS 
Com lJislnts of chloropIcrin are morE! common on same day clears 

DUring the wlntermonlhs. fLlmigatof!; mostlikelywiH find chloropicrin in the building 
al the end of aeration The cold, wet weather in the winter months make it more 
difficult to aerate chloropIcrin from <1 bUilding 

Complaints 01 chloropicrin are COn1lllon especlafly If] houses or garages cluttered 
with goods such as those filled with boxes and small rooms Wi!lllols ot furniture 

Complaints of chloropicrin are common especially with modern office buildings 
that lack windows that open Placing fClIlS in the corners of lhese builclings and 
runnlllg ducts toward~ and entranc~ can be he:pful 

Complaints of chloropicrin also occur in areas thai Bre enclosed which are difficult 
to aerate such as bank vaulls, small utility rooms and houses that are Ilghlly 
constructed with dead air space, 

CLEARING THE STRUCTURE 
It is important that after fumigation, nQ occupant reenter the home, vehicle or other 
fumlgalion site untillhe fumigant has been aerated and the site has been tested 
forful11lgant clearance 

The fumigator m;Jst test the breathing spaces in the slructure, follOWing aeration 
period, to make certain that the concentration of this product is~ of below 
before allowing reoccupation of the structure 

DETECTION OF FUMIGANT 
If the level of sulfuryl fluoride is unknown or is above~. no one should enter 
the treated area unless provided with the NIOSH or MSHA approved respiratory 
protection device (see Personal Protective Equipment (PPE) section of this 
produ~t label) 

Before occupants re-enter the site, It must be "cleared", inqicating that the fumigant 
has been reduced to a level of ~(Jr below and maintained atorbelow that level 
It IS the responSlbilih' of the licensedfumioatorto measure Ihe concenlration of this 
product using a dete'ctor With sufficient se~sitivity such asthe ones described below. 

Aeration is not conSidered completE! until the level of SUlfuryl fluoride has been 
determined to be'no more than-Er-]:rprtr with an appropriate detection device 
Warnmg signs must remain posted 01') the str "lcture aleach entrance until aeration 
is determined to be compiete 

CLEARANCE TESTING 
Please refer to Chapter <1 of this Manual under the section "Clearance Testing 
Equlpmenf. 

Chapter 9 

FUMIGATION MANAGEMENT PlAN (FMP) 
The certified applicator is respon!>ible for working with the owners and/or 
responSible employees of the site to be fumigated to develop an FMP for 
this product. The FMP is intended to ensure a safe and effective fumigation. 
Critical components of a fumigation of this product include Drexel Chemical's 
MasteRate Program and the dOCUmentation it creates and the Precision 
Fumigatlon W Techniques, The FMp must address characterization of the 
site and appropTiate monitoring and notification reqUirements consistent with. 
but not limited to, the follOWing' 

1 Inspect the sile to determine lis SUitability for fumigation. 
2 Wilen sealing IS required, consult previOus records for any changes to the 

structure, potentialleak.s and mOnitonng of occupied and adjacent bUildings 
3 Consult with company offiCials (whOSe area or commodily is fumigated) 

and appropriale employees. Prior to each fumigation. for any existing 
FMPs. MSDS. Applicator's Manuai and other relevant safety procedures 

4 Consult company offiCials 111 the development of procedures and appro-
priate safety measures for neCirby worlo..ers and public personnel who wi!: 
be H1 and around the area during fumigalion and aeration 

5 Consult with company officials to develop 8n appropnate exterior 
monitoring plan thai will confl~m that nearby workers and bystanders 
are nol exposed 10 levels abOve the allowed limits during application. 
fumigation and aeratiof':. This blan musl also demonstrate that nearby 
rp.!';Ir1p.nt~ wii' not be exposed to concentrations above the allowable 
limits. 

6 ConS.J1t WIth con-,pany officials to develop procedures for local au­
thorities to nOllfy nearby residents In the event of an emergency. 

7 Confirm the placemenl of warning placards around the fumigation 
site as described in this ManLJ81 

a Confirm the reqUired s8fery Eaquipmenl (including that reqUired for 
entr)' Into an area under fumigation) IS In jJ:acE: and the necessary 
manpowel is aveilable to cOnlplete a safe, effective fumi!=jallol1 

3/ 
GUIDANCE FOR PREPARATION OF AN FMP 
An FMP IS an organized. documented description of the steps invo,ved 
10 help e:lsure a safe lega:, and etiectlvf: funllgClllon Drexe' enemlcal's 
MasteRale supports the creation of documentation needed to satisfy an 
FMP. Drexe! Cllemlcal's MasteRate and the FMP will assist yOLL and 
others In complying With pestiCide product label requirements The- guic­
ance that follows is designed to help assist you in addreSSing all the 
necessary factors involved in preparing for and fUnllgating a site This 
gUidance IS intended to help you organize any fumigation that you might 
perform prior to actual Ireatment 
It is meant to be somewhat preSCTlptlve. yet fleXible enough to ailo ..... the 
experience and expertise of the fumigator to make changes based on 
Circumstances which may eXist in the field, PreCISion Fumigation tech­
niques support this flexible and adaptive approach. By fOllowing a 
step-by-step procedure, yet allowing for flexibility, safe and effective 
fumlgalion can be periormed, Before any fumigatIOn begins carefully 
read and review the label and the Applicator'S Manual. ThiS information must 
be given tc thE: appropriate company officials (superVisors, foremar. safety 
officer. etc.) in charge- of the sit€-. Preparation IS thE! key to an~' suc­
cessful fumigation If you do not find specific Instructions tor the type 
of fumigation that you are to perform listed in this gUIdance doc:;ment 
you will want to cOllstruct a similar sel of procedures using thiB document 
as your gUide or contact Drexe, Chemical Company for assistance and; 
or additional resources. Finally, before any fumigation begins you must 
be familiar with and comply with all applicable federal, state and local 
laws. The success and future of fumIgation are not only dependent on 
your ability to do your job, but also by carefully following all rules. regula­
tions, and procedures required by governmental agencies. 

Checklist Guide for an FMP 
This checklist is provided to help yo;,) take into account factors thai 
must be addressed prior to performing all fumigations, It empnaslzes 
safety steps to protect people and property. The checklist is general in 
nature and cannol be.expected to apply to all types of fumigation situations. 
It is to be used as a guide to prepare the required plan. Each item must 
be considered. However. it is understood that each fumigation IS different 
and no! all items will be necessary for each fumigation 

A PRELIMINARY PLANNING AND PREPARATION 
1. Determine the purpose 0: the fumigation and record in Drexel Chemical's 

MasteR<lte. 
a ContrOl of insect infestation 
b, Control of rodent infestation 
c Plant pest quarantine 

2 Determine: the type 01 fumigation and record in Drexel Chemical's 
MasteRa!e. For example: 
a Space: tarp, mill. warehouse. food plant. railcar or ship (when 

fumigating vessels such as ships read the U.S. Coast Guard 
Regulations 46 CFR 147A, in addition to th!:! Applicator's Manuali 

b Commodity: raw agricultura! or processed foods 
3. Fully acquaint yourself with Ihe site and commodity to be fumigated. 

and recor:j the following In Drexel Chemica!'s MasteRate when necessary 
a In conjunction with the owner/operator/person in charge, take nol 

of the genera! structure layout, structure construction (maleriais 
deslgr, age. maintenance I. fire or combustibility hazards connecting 
structures. other Significant fumigant escape routes, and other 
unique hazards or structure characteristics. 

b The number and ideniificetion of persons who will routinely enter the 
proximate area fumigated (i.e employees. visitors. customer. etc.) 

c. The specifiC commodity 10 be fumigated 
d. The p~evious treatment history of the commodity, if available 
e AcceSSibility of utility service connections. 
f Nearest telephone or other means of communication, and note 

the location of these items 
g Emergency shut-off statIOns for electriCIty water and gas. Note 

the location of these items 
h Location and number of fans. introduction sites. and monitoring hnes 

Current emergency telephone numbers of local health, fire. police, 
hospital and physiCian responders, 
Nam8 and phone nJmber (both day and night) of appropriate 
company officials 
Localic.n of comlnand center 
Revie", labeling, II1clud,ng the Applicator's Manual 

m. Location of cylinders 
n. Cylinder temperature or pressure 
o introduction line: length, Inside diameter and burst pressure 
p Fan capacity (I.e .. CLi fllnlm) 
(1 R~.~mrl :1nn r.:'l!r;ul:lte dm:age III Drexe! Chemical's M3s1eRate 

i 1; Cubic foolage or other appropriate space/location calculations 

(2) Estimated Hl T 
(3) Temperafllre 
(4) Exposure tim!:! 
(S.I Target pest 
(6) Whether the low high. or user-defined CT was used and the 

resultanl CT target value 
(7) initi3!, additional and tOt31 8rPount of IUrPigant lIsed 
(8) Time of IntroduC!ie>r, alld if any times of Inlroductlon Of <'Idd 

gas applied 
19) Act.J<li CT fjchl~ved 



8. PERSONNEL 

1. ConfIrm that all relt:;vant personne' I~ and around the structure tc be 
fumigated have been notified pnor to application of the fumigant. Con­
sider uSing a clleckllst that eaen employee initials Indicating they have 
been notrfied 

2 Instruct ali relevant f~migatlon personnel to read the Appl1cator"s Manual 
aDout the hazards that may be encountered and about the selection of 
persona! protection devices. IrlCI~dil1g sufficiently sensitive detection 
eqwlpment 

3 Confirm that all personnel are aware of and know how to proceed In case 
of an emergency situation. 

4 InstrJCi all rplevanl perS('lnnel on how to report any accIdent andlor in­
cldenls related to fumigant exposure Provide a telephone number for 
emergency response reporting 

5 Instruct all personnel to report to proper authoritIes any theft offuml­
gant andlor e,qulpment related to fumIgatIon 

6 Establish a meeting area for ell personnel In case of emergency. 

C MONITORING 

1. Safety 
a Monitoring of conditions of thiS product must be conducted in areas 

to prevent excessive exposure and bystander exposure 
b. Keep a log or manual of monitoring records for each fumigation site. 

This log must at a minimum contain the timing. number of reedings 
taken. location. and level of concentrations found. 

c. When monitoring. document even if there is no fumigant present 
above the safe levels. In such cases, subsequent monitonng is 
not routinely required However. spot checks must be made 
occasional'y. especia'ly if conditions significantly change. 

d h10nitDTlng must be conducted durmg aeration and corrective action 
taken if gas levels exceed the allowed levels in an area where by­
standers andior nearby residents or domestic antmals may be exposed 

2 Efficacy 
a Readings of this product Sllould be taken from within the fumigated 

structure to insure proper gas concentrations Drexe! Chemical's 
MasteRale's analYSIS of these readings must be used as a baSIS for 
any deciSions to add gas and Ille determination of subsequent 
amounts needed. 

b A:I readings of thiS product m~st be recorded in Drexe! Chemlcal's 
MasteRale. 

c Readings sho:Jld be of sufficient nature to reasonabty determine HL T and. 
n,,,s identify whether any SignifIcant unforeseen ieaks are occurnng. 

o NOTIFICATION 

Conllim tne appropnale loca! authorities (lire departments, pO;lce 
departments. elc.) have oeen notified as per label instructions. iocal 
ordinances. or instructions of the client 

2 Prepare wfltleo procedure ("Emergerlq Response Plant") that contains 
6Xp11Ci, mstrUCttons. names. and telephone numbers so as to be 831e to 
notlf~ local authorities if levels of this producl are exceeded in an area 
that ~ould be dangerous to bystanders and/or domestic animals. 

'E SEALING PROCEDURES 

1. Sealing must be adequate to control the pests. Care should be taken to 
ensure that sealing materials WIl! remain adequately mtact until the 
fumigation is complete 

2 If the site has been fumigated before. review the previous FMP andlor 
Drexel Chemical's MasteRate flies fOr prevIous sealing and HL T information. 

3 Make SI,Jre that constructionfremodeim9 has not changed the building 
In a manner thai Will materrally effect the fumigation. 

4. Warn 109 placards must be placed on all entrances and all sides 01 the 
fUf'ligatlort site 

F APPLICATION PROCEDURES AND FUMIGATION PERIOD 

P.a,) carefuily and apply ~Ile prod.;ct In accordance with the ;abe; 
reqUirements 

2. Two persons trained in the lise of the product. fit least one being an 
applIcator certifIed by the state. nlust be present on site at ail times 
durrng the introductIon of the fumigant. reentry prior to aeration. initiation 
01 Ihe aeration procedure, when testing for reentry after aeration (if 
aerated m an enclosed spacel and during reentry 

3 Appli' 1'1I11lgant from the outSide when and where appropnate 
PrOVide watchmen when entry into the fumigation site by unauthOrized 
persons cannol otherwise be? assured (e.g by secondary locks. 
oarri~Clcies, elc ) 

spaces 
6 heel-' the f,exibillty and record keepmg function of Orexei Chemical's 

Mast"j::ale Ir, mind - it will proVide <'I ba5i" for Improved understandIng 
end thus saleH fumlgcrtlon appilcation ill the future 
a If Drexel Chemical's MasteRate calcu!81ed CT is achieved eariy. 

the lumlgatlor, ca;"l be ended early 
b. If additional time IS necessary, use Drexel Chemlc8i's MasteRale 

;0 caiculat.s ho· ... mwch tirr,e IS naeded. 
if iT IS necessary In add gas. use Drexel Chemlcal'S MasteRate to 
Calc.u.ate how much additional go;o. is reqwred 

G. POST-APPLICATION OPERATIONS 

1. Pro~ioe walchr'len when you cannot otherWIse SEC..Jre tne L.tnligatlon 
site Trom entry (e 9 by secondary locks, barricades. elc.! by 
unauthorized persons durmg the aeration process 
Determme gas concentratIOn in the fumigated environment from outSide 
if possible. Use a suffiCiently sensitive gas detector before reentry m!o 
a lumigaled structure to determme fumigant concentration. 

3. Turn on ventilating or aerating fans where appropriate 
Ventilate and aerate m accoldance WIth structurai limitations and nearby 
occupied areas so as to minimize bystander expos Lire 

5 Consider temperature when aerating 
6 Determine gas concentrallon In the surrounding area II required 

Remove warnmg placards when aeration IS completE and the fumigated 
space has been cleared for reentry usmg a deteclion deVice of sufficient 
sensitiVity 

8 Inform business/client that employees/other persons may rehHn to work 
or otherwise be allowed to reenter the aerated structure 

9 Keep records 01 monitoring 01 gas concenlration IIlslde (efficacy readings) 
and outSide (safety readings) the fumigation environment to aocumert 
completion of aeralion. 

Chapter 10 

CHAMBER FUMIGATIONS 
Maximum results With a minimum amount of fumigant can best be achieved by 
chamber fumigation. Precise control over the fumigation of a Wide variety of pests 
can be accomplished in chambers especially constructed for this purpose. 
Fumigation in either vacuum or atmospheric cnambers cut fumigam costs since 
11 eliminates the necessity to disperSE: the fcJmlgant in large empty areas of storage 
b .. ildings. 

This product has excellent penetrating power and 8150 aerates rapidly when the 
exposure lime is completed. long waiting periods are elimmated before fumlgateo 
materials may be safely handled. Also, this product is odorless and colorless. 
making it an Ideal fumigant for chambers 

REQUIREMENTS FOR EQUIPMENT 
The requirements for equlpmenlto be used With thiS product are similar to those 
used with methyl bromide 

Atmospheric Chambers 
A suitable chambei can be constructed for low cost fumigatlor, The cnamber 
conSists of a gas-tight r(lom with an appropnale door and a minimum of equipment. 
For even gas distributioll. an applicator, exhaust blower and a sma I, fan are 
required. II the chamber is to be used where low temperatures are encountered 
it should be eqUipped with some means of heating to maintain a temperature of at 
least a 60"F (16"C) during fumigation. Do not use open flames or hot elements 
{752'F piusjas theywiH cause the sulfuryl fluoride gaslo decompose. Certain well~built 
truck bodies have been successfully converted to efficient atmospheric chambers 
Temporary tarp chambers may also be ..Ised. in addition. B & G EQUIpment 
Company of Plumb stead ville. Pennsylvanifl iscurrently marketing a mini-fumigation 
bubble developed by Rentokil that may be useful for fumigating smal! items. 

Construction 01 a tYPical atmospheric chamber needs to be altered to Ii1 the 
conditions under which the fumigation chamber is to be used. lithe chamber is to 
be loaded wilh large, heavy packages, it may be advisable to add a protective 
sheeting behind the tnside lining Making it gastlght is Ihe prtmary conSideration m 
the construction of the atmospheric chamber. Sheet metal or other material 
Impervious to sulluryilluoride IS suggested. All joints must be sealed. 

It IS adVisable 10 position the chamber away from work areas. locatmg thE' 
chamber outside or in a separate building. which is dedicated to fumigations, is 
tne Ideal situation. DO NOT locate chamber in an occupied buildmg 

Two openings are provided in the con5tructio~ ofthe chamber. The large toading 
dooralld the small vent door. Tile ventdoOi ishingedat the back and provided with 
a counterweight on the front edge. A rlIbber slnp seal IS used arOund the edge. The 
0001' is Closed by a light cabte and pulleys and is held in piace by clamps to provide 
a f,nai seal 

A vault door hinged at the lop may be used for the matn opening which IS less 
apt to sag. Ii prOVided with proper counter weight, it is easy to use and IS out of 
the way when the vault is being loaded. Plywood and ligllt lumber tongue-and­
groove lumber. and sheel metal are suggested matenals for the vault doors. The 
entire edge of the door must be prOVided with a rubber strip seal Nospecialfresh 
air Iniets are needed wilen a door of tillS type is used since the entrance of fresh 
air to th€' floor of the vault is easily accomplished by slightly opening Ihe door 

II a door hinged at the Side IS preferred. refrigerator hinges and clamps are 
recommenaeo. fi iresn air In lei In 1fIt; ilUrl! oi lill::l1,;llcHlliJ':1 lU lilt; ::.iut; wi Ii I., UWUI 

and near the floor is recommended for sideo;Jentng doors. ThiS t}'pe 01 door must 
Slmilariy be sealed with rubber stripPIng 

A small clrclilat.ll1g felf! inside the chamber can provide a gentle movement of air 
adeqclate 10 seC\.lre even gas dlstriDUtion througho:.Jl the chamoel 



The size of the exhaust btower will depend on the size of the fumigation chamber, 
ae~a tlon time reqUirements anci the type of materiai being fumigated. A fan 
capable 01 changing the air III the chamber In 5to 10 minutes is sufficient. Locai 
representatives of the variOUS blower manulacturers can be of assistance in 
determining the size required The chamber exhaust must be via a stac~. which 
cames tne uni.lsed fumigant outSide the building and away from adjOining buildings 
01 work areas. Consuil your state agency for emiSSion controi reauirements. 

Where heal IS req.lired. steam pipes 01" temperature eleclric strip heaters are 
recommended. The maximum lemperature limit 01 the heat source is 752°F 
(400"C) DO NOT use open flame or high temperature electricai heaters. as this 
may resuit in converting sulfuryl kJOrtde to hydrolluonc acid, which may damage 
commodities and equipment. 

A thermometer should be installed 10 register chamber temperature. Take note 
that it IS the temperature of the commodity being fumigated thj3t IS important 
Before. startmg fumigation. suffiCient time should atways be allowed for the 
chanlber load to warm up to the desired temperature. This ensures that the pests 
are active and will rapidly assimilalflle.thal concentrations of the chemical 

Durrng fUJillgatlon. fittings for conducting pressure tests and for monitoring lines 
shoulo be Incorporal&d in tn& chamber 

Vacuum Chambers 
Vacuum chambers regulfe special deSigns which take into account the vacuum 
pressure exerted on the matenalsof construction. Forthis reason. it is recommended 
that trained engineers be consulted belore constructing a vacuum chamber 
Follow all directions given by the manufaclurer or design engineer 

Vacuum fumigations often require a lower use rate than nonnal atmospheric 
fumigations. Do nOI exceed 200 oz-h/1000 cubic foot 

Special. \ built steel chambers for vacuum fumigations provide the fastest and 
most 6Hectlve fumigation. After the commodity is placed in the chamber, pumps 
evacuate air. This product is Introduced and rapidly penetrates all space previously 
occupied by air. A lethal dosage of this product results when the proper concentration 
is maintained forthe required fumigation penod. With the sustained concentration 
(no leakage) and a vacuum 0125 to 27 inChes Hg. the time of exposure and the 
dosage may be reduced. 

PREPARATIONS FOR CHAMBER FUMIGATION 
Safety precautions and fumigation procedures vary by whether the chamber or 
stack IS outSide or Within another structure. 

Before any chamtler or stack is LJmigated. it is appropriate to: 

DelEormlne the correct dosage lconcentrallon x time = ounce-haws) to control 
the designated pest under the specific treatment condllions. 

2 Conilrm that the chamber 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 aiso indicate the gas confinement capabilities of the 
chamber 

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

5 Train personnel In the proper handling of the cylinders. 
6 Educate personnel in flrs\ aid procedures to be foHowed should an accident 

occur and personnel be exposed to thiS product. 
7. Inform company physician about this product so she/he may have knowledge 

about this product and first eld procedures. 
8 Notify other appropriate indiViduals that fumigations of thiS product will be 

taking place 

Company employees other than those perlorming the fumigations such as 
security patrols. Jal1llors. etc., pohce and fire department personnel and others 
required by loca!, state and federal laws. 

Chambers should be loaded so that adequate air movement around commodities 
can oc(:ur to allOy.. even distribu\lon of the gas 

FUMIGANT tNTRODUCTION 

Atmospheric Chambers 
Atmospheric fumlgallon chambers are easy to operate Close the trap door to 
the exllClustlan after loading thE' chamber Turn on the Circulating fan cmd close. 
tightly. the front door. Piace warning signs to alert people that fumigation with this 
producllS in process. Introduce the required dosage of !IllS product and check 
with EI monitoring device to determine thElt no leakage is OCCUrring during 
fumigallon (see Char>ters 7 and 8). It IS recommended thaI. tile mandlact.lrer 0' 
design engineer s operation prOCedure be followed due to the speCial deSign of 
vaCUo.1lTi chambers 

Respiratory protection IS required tor all personnel In Imnl~alale ar!o!i:l. II lOr any 
reason the chamber nHJsl be opened before aeration is complete or a leak occurs, 

Vacuum Chambers 
It is recommended that the manufacturer or design engineer's operation 
procedllres be followed due [0 the speCial design of VClCUlim chambers 

Respiratory prolect,on for ai, personnel In immediate area IS reqUirea II for any 
reason, the chamber !T1";S'. be o;:,"ened beforE' O'e'tlliOl1 'S ("ol1ll='lete orleBH f;l("·CUfS 
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AERATION OF CHAMBER 

Atmospheric Chamber 
Open the Irap door to the exhaust vent Turn on the exhaLlst blower and open the 
front door. 1 to 2 Inches. to permit the entrance 01 fresh air. lIthe door IS hinged at 
the Side. O;Jen the fresh air inlet provided. Aeration of thiS product IS very raplC, 
usually less than 30 minutes. Desorption, howeve' can occur lor a longer period 
of time. AI\uays check for the presence of Sulfuy, fluonee with a suitablB detector 
(Chapter 8) before entering the chambe r Without proper respiratory protection (SCBA) 

Vacuum Chamber 
FOllOW Ihe jlrecllons prOVided by Ihe manufacturer or deSign engineer 

CLEARING AND RE-ENTRY 
This product aerates rapidly. The fumigator, however, should always check With 
a gas detector to determine the concentration of gas In the chamber before re-entry. 
Unless the sulfuryi flUOride concentratton I~I or belOW DO NOT re-ente, \ fr~ 
without respiratory protection. Keep the exhaust fans runmng dunng the aeration 
period and also while unloading the chamber Remove the warning signs only 
when aeration has been completed and the area has been determined safe to enter 
(see Chapter 8) 

TARPS AS CHAMBERS 
Tarp can act as a chamber when fumigating items. ttems should be ptaced on ar. 
airtight foundation, such as another tarp or on concrete. and covered with a 
fumigation tarp so as to ensure a tight sea! The tarp over the items should be 
supported to create aboul 2 feet gas expanSion dome above Items and allow at 
least 1 foot of space around the sides forthe gasto difiuse. The edgeofthe tarp must 
be sealed with by placing weights at edges with sand or waler"snakes" Dr eqUlValen l. 

This product will be released irom the cylinder positioned near the site through 
copper, polyethylene, Impolene. saran or other suitable hose through a proper size 
nozzle. This will prevent the liqUid from splashing on the items or larp and will allow 
complete volatilization of the liquid. The hose should be secured to prevent 
movement. Use one fan of at least 2 amp capacity for each 5 000 cubic feet to 
distribute the gas uniformiy under the tarp. 

Tarpfumigationsshould be conducted out-of-doors orin a building that will not be 
occupied dunng fumigation and aeration periods. If it IS to be conducted in a building 
used for purpose other than fu migation, the reqUirements for stru=tural fumigation 
should be fo lowed le.g. remOllal of people, fooo, pets and piants. use 01 warnmg 
agents. posting of warning signs, etc.). Procedures for structural fumigation must 
be followed . 

IItrl8 iumiga:ion chamber is in a structure or enc;osure thst n"qulres the gas to be 
reieasedfrom inside thai structure or enclosure. tMn It IS a must that the a;:,pli=ator 
and other persons in the area wear proper respiraiory protection. A positlve­
pressure. self-contained breathillg apparatus (SCBA, not SCUBA: Section 2) or 
air-suppliedlSCBA respirator must be used. A.lso. an ac'jitional perSOn trained in 
the use of the product must be present 

Dosage is calculated uSing the MasteRate calculator. Please note that the HL T o~ 
fumigations in which tarps act as chambers are difficult to estimate. thus, should 
be monitored usmg a Fumiscope 

Prior to releasing the fumigant. post warnmg Signs on the tarps as specihed in 
Chapter 5 If the tarpauiJn fumigation is inside a building, the building must be iocked 
and posted outside at all entry points with warning signs to prevent unauthorized 
personnel from entering the building during fumigation and aeration period 

When the fumigation period is over. open the larp by pulling back slightly. Leave 
lor at least 3[ mmutes to allow the fumigated material to air oul before removing 
the cover If thiS is done in an enclosure/structure, then proper respiratory 
protection mList be used as with introducing the gas. Fan(s) is recommended to 
hasten the aeration. especially when fumigation is done In an enclosure. 

DO NOT enler the fumigation site dUring fumigation or aeration period without 
proper respiratory protection. DO NOT move the items until the area has been \ ~ 
cleared to ~ or below using a suitable detection device (Chapter 8) and 'f' ' 
wFlrmng sigo£ have been removed 

CONSTRUCTION MATERIALS AND FURNISHINGS 
Household furniShings and construction materials can remain In a structure being 
fumigated (see Chapler 5) or they may be fumigated sepa,alety in chambers 
or under tarps 

Construction Materials 
Items, such as lumber, logs. burlap and other construction matenals, occasionally 
become Infes:ed with pests during storage, particularly if the items are stored 
<.Jnpro!ected (outSide before they are used. ThiS product WI" control existing 
infestations 01 many pest~ when applied properly However. 11 has no residuat 
effect and cannot prolect tile treated ilems from reinvasion bl' additional pests 
"t!<I(f"t'i\L wi,., It;"u",,,,; I-'t<>'II ... iut 1<>, lllL:l,,,,.;J.<:" ..... "UI.';""'".;!;;", ,j ',"',<0"""" .. ,ri; 
continue tu b~ slored In areas with pote.,tlal pest mfestallons 
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Household Furnishings 
There ar& InstanCEIS that one or few Items within a struCture or location become 
infested with pests and requlla treatment. TheSE: items may be removed from 
ttlelr location. trealerlln a chamber or lJnder larps and then returned, rather than 
fumigating the entire structure Again, it stlOuld be pOlnled out that Ihis product 
lacks reSidual control, thus, will not prevent reinfesla!ion. A residual pesticide IS 
needed. If the Infestation is also present in parts of the permanenl structure, 
fumigatlon 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 pesl site, proper preparation, introduction or fumigant. posting, 
aeration and clearing practices must be followed as previously described in this 
manua!. Contact Drexel Chemical Company for further information. 

VEHICLES 
This product is not registered for the trealment oj aircraft or undelWater craft 
Numerous pests find their way into various killds of vehicles by natural means or 
by humans. Commonly are bed bugs. carpel beetles. cockroaches mice, rats 
aM wood-boring insects. This product can provid~ eKcetient contro' of eXisting 
infestations without harmful eHects to the vel11cles themselvas 

AUTOMOBILES, BUSES, RAILROAD CARS AND RECREATIONAL VEHICLES 
(INCLUDING CAMPERS AND TRAtLERS) 

Thesevehlcles should be trealed as small structures (Chapter 5) with the following 
exceptions or comments. 

Selection of Fumigation Location 
Vehicle must be ptaced III an appropriate location. away from other work areas in 
a secured place, for conducing a fumigation If they are placed in a building or a 
fumigation chamber. follow the correct procedures (See Chapters 4, 5 and 10) 

Securing the Vehicles 
After the site offumigalion has been selected. the vehicle should be moved into 
poSition and secured. Set the brakes and block thewheels sothal the vehicle will not 
move during fumigation and aeration periods. Note: DO NOT move a vehicle while 
illS under fumigation as the gas may be lost resulting in a poorfulTIigetionjob.6nd, 
mosl importantly. may expose unsuspecting individuals tothe hazardous vapors. 

• 
Sealing the Vehicles 
If vehicle is not piaced III an enclosure like a building or chamber, they may be 
either sealed by larps or taped if they are of a type of construction that tends Itself 
to adequate containment of the fumigant. 

Remova: of Cenam Items. Calculating the Dosage, Chloropicrin Warning Agent, 
Introductlor of the Fumigant. Posting. Events During Fumigation, Aeration 
and Clearing 

Ali the above subjects are discussed in thiS Manual. Refer to the respective 
Chapters in this Manual and follow instructions. When the vehicle has been 
cleared for re-entry. at the end of the aeration time, warning signs can be removed 
and the vehicle can be put back into service. 

Use Precaution I The tiquid phase of the fumigant shoutd not be allowed to contacl 
any part of the vehicle, as it can damage pain I, corrode or tarnish metais and 
s,al;'\ fabrlCS 

Nole: FolloVlo all local ,state and federal regulations covenngfumlgation of vehicles 

SURFACE SHIPS 
8elow-the-suriace ships. such as submarines, must not be fumigated with this 
product. 

Rodents and insect pests may be brought aboard the vessel unknowingly in cargo 
or ship furnishings or may enter by their own means. 

Maintenance and Sanitation 
Fumigation is one means of riddmg ships of peslmfestatlons. However, because 
it lacks residual effects. to prevent remfeslation. it is imperative that "good 
housekeeping" be maintained. All parts of the ship should be kepI in a good state 
of repair to prevent infestations. Good housekeeping is also an important means 
of reducing, If not. in some cases. eliminating certain pest problems 

Control of Infestation' 
Localized problel11s can be handled by a chemical peslicldewith residual activity. 
In tile case of wOOd-destrOYing insects, infested wood can bf; replaced with new 
wood. Fumigants have Ihe advantage ofbemg able 10 move into all corners allhe 
vessel to conirol known infestations as well as mto pes! Sites that may be unknown 
or inaccessible to Ule persons responSibte for the vessel 

Because of its phvsical properties. this product is ideally suited to control pest 
infestations If! surfaceships.lts high volatility flilows the gas topenetraleall areas 
of the vessel rapidly. control the pest. and aerate rapidly. 

D'JB to its lack 01 warning properties and high inhalation toxiCity, thiS product must 
not be used to fumigate boats or other vessels while in use. People. pets or plants 
must not rem8ln on board during the fumigation. Small pleasure craft may either 
be removed from the water alld fumigated in <In appropriate site or fumigated In 
thewaler. Large ocean-gOing vessels however, can be lumlgaledat the dockside. 

As With al: fumigations with this product ship fumigations must be condUCled 
properly to enS'Jre net o"ly control Of the pests i<'lvolved b'Jt als0 that the 
f.;mlga!Jor. he done witho.Jl an;' ham. to pe8ple or mata'lals 

FoliaIII' ailloca~. state and iederal requirements for ship fumigation; including those 
requlrecl tly the United Slates Department 01 Transportation, Chapter 1, Parts 
147 A. '1-14 7A-43 in Ihe Code 01 Federal Regulations. Section 46 Shipping Read 
and io118" the label and thiS Manua, lor Ihls product 

Since the codes listed are lor fumigants In general. do not use procedures that 
are not permissible for thiS product as directed by labe· Instructions and 
regulations 

Procedures for Fumigation 

SMALL PLEASURE CRAFT 
These may be removed from the water to an appropriate fumigation site or left Jfl 

\I1e watar and fumigated in position 

Fumigation out of the water- Smail crafl. such as canoes or speedboats. should 
be moved 10 a safe area in which to conduct the fumigation. If feasibte. it may be 
placed in a fumigation chamberforlreatment (see Chapter 1 0), or 11 can b~ trealed 
by tarp fumigation, similar to that conducted for household effects (see Chapters 
6 and 10) 

Larger pleasure craft. SUCh as cabin cruisers or $8Ilboats haVing more than one 
enClosed compartment, mUSl be treated as structures requiring proper sealing. 
use of warning agent. adequate gas distribution, warning signs, etc. (see Chapter 
5). Boals tarped and fumigated out of water should be monitored Witt! a Fumlscope 
unit dUring the funllgation. since half-loss-time (HL T) is difflClllt to estimate 

Afterfumigation. vessels must be cleared with a SUitable deVice before re-entry or 
moving the vessel 

Fumigation in the water- Small pleasure craft may be left in the water at dockside 
during fumigation. Tarps should be dropped over the vessel and should extend 
below the water surlace so the water can act as a barner for the fumigant 

Sillce conditions of high relative humidity may exist in the vessel dUFIng fUIlllgatlon, 
observe use precautions when using proper sized fan and shooting hose to avoid 
overshooting the fan and "fogging out" the vessel causing corrOSion and staming. 

Foliow proper fumigation procedures as noted on the label. DO NOT re-occupy or 
move the vessel aflerthe fumigation until vessel is properly cleared. as noted on 
the label. 

LARGE VESSELS 
Large vessels; such as houseboats. freighters and cruise ships. can befumigated 
with this product at the dockside and when not underway. All people. pets and 
plants must be removed from the vessel during fumigation. Food. feeds. drugs and 
medicinals not in highly resistant containers must be removeD or protected by 
sealing in glass, metal or double bagged. The mfested vessel shall be treated as 
if it were a building or structure and be fumigated accordingly by following the 
requirements slated in Chapter 5 for tape or tarp jobS The waler will act as an 
excellent underseal. Therefore, when using the MasteRate C81culatorto estimate 
Half-loss-time (HL T)and theamountofthls product to release. use the siab rating 

. for ground seal. If pest damage is occurring on deck. the entire vessel must be 
tarped. If Infestation is interior and be:ow decks, itcan belaped. and an adequate 
seal can be made to confine the gas 

It is strongly suggested to monitor Ihe job uSing a !=umiscope dUe Ie lJnCe~allltles 
In eslimatlllg HL Tfor tape and ses' fumigations. 

tfonly localIzed pest damages are present (i.e., one deck orone or two holds). the 
affected areas may be treated by compartmentalization. However. because of 
common air ducts. even though only a part of the vessel is to be treated, all people 
and pels must be removed from the entire ship during fumigation. Edible items 
must also be removed or protected on the vesset 

If 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 anethe captam or owner 01 the ship must follow Ihe requirements listed 
on the label of this product. as well as local and stRte requirements. 

Chapter 11 

SPECIAL FUMIGATION JOBS 
It is necessary to CO[ldUCI, occasionally fumigations Ihal are of special nature 
Below are Ih!! types 01 spe:::lal f>Jmigalions 

FUMIGATIONS OF LARGE OR MULTI-UNIT STRUCTURES 
Fumigations Involving structures over 100.000 cubic feet often require speciat 
considerations because of considerable costs involved. Failure to achieve 
deSired control results in a significant financial loss 10 a company jf they have 
to re-fumlgateto achieve pest control. The follOWing are Important conSiderations 
for large jobs 

Planning 
Extensive planning IS generaliy required to fumigate targe or multi-use structures. 
Sufficient lime and manpower mllsl be allocated for planning. as well as actual 
fumigation. One employee should be designated as the coordinator to oversee 
the entire process. 

If 8v81lable. oblalll alloor plan allhe structurelo befumigaled. Prior lofumigallon. 
if the structure has designated maintenance personnel. conduct a walk-through 
Ihspectlon wltl then). The fO!iowlIlg should be reviewed during the Insj:'€.'ctlon 
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Roof condition and drainage - When tarping flat roofs with parBpet walls, 
drainage may have 10 be provideLJ in case 01 rain during the fumigation, The 
welgnt of accumulating waler can severely damage roofs Drainage can be 
provided by running PvC pipe through the scuppers In the parapet walls 
altgnlng tarp seams With the scuppers and sealing the tarps around the PVC 
pipe on both sides of the parapet wall. Water can then drain from the roof via 
tht< PVC pipes, whlie the structure remains seated for the fumigation 

2 Plumbing - Location of all ftoor drains (A Significant amount of gas can be lost 
if thl':' sawer trap IS dried out) 

3 Location of walkways, pipes or conduits leading from bUilding 10 bei.Jmlgated 
to adJ<lcent strllct,Jres 

4 Alarm system if presenl 
G. Presence of attics and SUD-areas anel access openings to these areas. if presenl 
6 Alrhandhng system-Determine how loactivate the system follOWing fUmigation 

to enhance the aeraiion process 
7 Locallon of suspended ceilings. 
8 Locked vaults or other secumy areas 
9 Presence of gas pilo! lights or glOWing heat elements 
tG. Localionofall areas where food and mediclnatsarestored. ThiS WQuid include 

concession maChines. emergency and first aid kits and iLems in storage 
locKers Of desKs 

11 Location of items sensitIVe to Increase heat and humidity when air conditioning 
is turned off (i.e., laboratory chemicals and anatytical equipment mainframe 
computers. elc.) 

12 Presence of any unusual structural features or contents 

Make arrangements forthe maintenance personnel to be available by phone, at 
least during fumigation for consultation or in case of emergency. 

Preparation 
liKeWise, large jobs often Involve special preparation. Provide written instructions 
outllng thell responsibilities for preparation to the customer 

These Instructions may be modified to addrass conditions specifiC to the fum Igallon 
site Le., laboratory, museum, office, school, etc.). Nagotiate for the fumigation 
contract to allow the fumigator to postpone the fUmigation without penalty due to 
inciement weather. Without this contractual allowance, the fumigator may be 
reqUIred by the customertoconductfumigation in unsuitable weather orforfeitpart 
olthe payment to compensate the customer preparing the structure a second time. 

Prior to the fumigation, prepare a detailed graph of the structurewilh fumigant and 
warning agent introduction sites. ian locations and monitoring sites noted. ThiS will 
help determine the number of fans and length of fumiganl introdl.lction and 
monitoring hoses neededforthe fumigatior .. An o'-ltiine offumigation. aeration and 
Clearmg plans and expected timing of events wii! also prove helpfuL 

For multl-ulll1 structures, communication with occupants is particularly important. 
Provide ea~h occuf)anl with a homeowner checklist and otherretevant information 
regarding propar Oreparation of his or her ull!! 

Consider each unit an individual structure. Each and every unit must check, when 
conductlllg a walk-through pnorto release of the warning agent. to ensure thatthe 
unil has been properl)' prepared and that people, pets and plants are not present. 

Conserving Fumigant 
Large Jobs can reqUire significant q'Jantltles of fumigant The fumigator should 
determine opl1ons to conserva fumigant while obtaining the ounce-hours reqUired 
to kill the target pests. The following oplions can be considered. 

1. Monitor the fumigation using a Fut11iscope (see Chapter 7). Monitoring lines 
should be placed on all levels of the fumigated structure. Including attics and 
sub-flooring. if accessible. At least half tile 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 SUt>-~lllItS. tftime permits, conduct monitoring 
in a manner so thai the exact amount of this product required forfumlgation IS 
introduced based on the measured Hl T. This type of precision fumigation is 
conducted by Initia:ly introducing part (i.e .. one-haHioflhe calculated dosage 
of this product. monitoring to determine the actual HL T, and then introducing 
additional product 10 achieve suffiCient ounce-hours (OH) In the time 
rem8ining for Ihe fumigation 

Construcl a mandold to significantly speed the process oftal-:ing concentration 
readings, as can the use of auxiliary air pumps to purge multiple monitoring 
lines 

MonitOring the concentration of the fumigant CCln provide important miormatlon 
regarding Ihe placement 01 fumlganVwarning agent introduction Sites, which 
wiil assist In the effiCiency and success of future fumigations. Thus. in 
addit,on to hdlplng maximize efflclenc)' of a :8rge fumigation. monitoring 
fumig8nt concentration C8n selVe as a learning experience lor the fumigator 
c.:c-~:-._,~.;'·::- ,. '"':;_. _ :_:- : ,'" :., :':'": '::0 '~-j.~ -,;:,... ,i-:~ ,,:.' . ..,... :;-:.~.:, ::- .:: ~.",!:,,,,-

placing adrlltlonal introduction sites or fans III the next large or multi-unit 
SI~uGt,Jfe to be flln ,1ga\ed. 

2 Extend the lumigallon period 

large Jobs genera,ly have gooo fumlg<lnt confinement due 10 the large voiume 
to surtace area rallo. E.xtendlng the hours of f<JfT"Ilgant exposure would reduce 
the concentration of fumiganl required 

3S 1 Lf/ 
3 Cond uct Ihe fumigation during the time of yea r when temperatures are wa rmest 

IncreaslnlO the temperature can significantly decrease the OH reqUired to 
control the targel pests FumlgaLing at tne warmeslllme olthe year can help 
conselVe fumigant and reduce the chemical cost for lI1elr fumigation 

8\-' fumigating during the warmer times of the year and Increasing exposure 
time. les~ fumigant I:' requirad The resul! IS a more economlca' Job 

4. Determine the bestll1ethod (tarf.', tape and seal. or a combinatiOn) to seal the 
structure 

5 It tarpmg the structure determine the best way to Improve the ground sea 

. For crawl space construction. consider covering crawl space. if accessible. 
with polyethylene or tarps prior to fumigation. ConSider all available methods 
(sand, waler, polyethytene)forimprovlngtheirground sea: around theexlenor 
peri meter found atlon 

Equipment 
Compared to sta ndard jobs, large Jobs req,.ure llIore eqUipment. Arrange in advance 
the availabilily of suffiCient equipment such as additional fans, tarps, chloropiCrin 
pans. extension cords. power stnps. etc To obtain more of the standard fumlgalion 
equipment for a large job. one or more of the follOWIng can be done 

1 Purchase new equipment 
2 In a mutti-branch company, pool equipment from fumigation branches. Be sure 

to label or mark the source olthe equipment. One exception WOUld be clamps, 
and they can be weighed before and after use to ensure proper redlstribUlion 
after the fumigation. 

3 Borrow or renl equipment from other fumigation companies (again labe! 
or mark equipment) 

4. Subcontract other fumigation companies to assist Wltrl the job 

Large jobs may require specialized equipment. such as cranes. lifts, C-clamps and 
ropes fortarping, voice-activated rad io headsets, manifolds for fumigant introduction, 
manifolds and vacuum pumps for monitoring and remote-controlled fans. When 
re nting or pu rchasi ng specialized equ ipment. ensure that the equ Ipment is in good 
operating condition and that you fully understand how to use it. 

The Fumigation Crew 
More labor and time for seating and preparation may be required for large jobs. If 
pooling em;lloyees from multIple fumigation branches, or subcontracting other 
fumigation companies. haveeachpre-established fumigation crew remain together 
as a team. Each team should know howlo work together efficiently based on their 
prevlo..Js ex?srience. Each team should be assigned specifiC tasks 

Arrangements should be made to ensure communication on the Job. ·Walkie-talkles" 
have been used for Ihis purpose with success. 

Determine ifarrangements forlood. portable rast rooms. lodging and transportatlor, 
~houtd be made for employees. For example, catering food to the work site can 
save the time employees would spend travetmg to food service facilities and 
waiting for service 

Aerating Large or Multi-Unit Structures 
EXIra consideration should be given to aeration of the large or mUlti-unit structure 
that has been fumigated, and adequate lime should be allowed for ventilation of 
a:l units within the structure. 

tfthe chloropicrin warning agent is properly applied at each fumigant introduction 
site, on at least each story, away from highly adsorptive furnishings. aerating 
it from the building should not be a problem. Difficulties in aerating chloropicrin 
from slructures can frequently be traced 10 overloading the warfllng agent on the 
lower floors and/or not Llsing proper pans and wlcking (see Chapter 6). 

Chloropicrin tends tcadsorb onto furnishings. Overloading the application at any 
pOint In the stl'ucture creates conditions conducive toadsorption. Under application 
can create 8 potentl811y h8zardous condition if an InsuffiCient quantity is available 
to acl as a wernlllg agent. Great care should be taken to ensure the proper 
aOpilcatlon 01 the correct all1DJnl of chioroplcrln 

Safety Considerations 
lithe fumigated property IS in a publlcaccess area (one bUilding in a multi-building 
complex). make arrangements for secuntyguards, barricades warning tape. etc 
to limil pedestnan traffic near the fumigated structure. limiting public access can 
be very important during the aeration process. depending on how fumigant will 
be ventilated from the structure 

SEPARATION DISTANCE 
Sometimes fumigated slruClUres are located in very close proximity to structures 
that Will be occupied during the fumigation. II the occupied structure has openmgs. 
such as windows and air-intake ... ents. in close proximity 101he fumigated struct;Jre. 
fumigant leakage il1to the occupied structure may be a concern. Some States have 
proCE-CIuras feqUllea Dy s;ate 18"..-lI1ar Ine Tumlgator mUSI JOIIOW 10 ensure fJUl)IIC 

safety In these Clrcumslance.in Ihe absence of state gUidelines the fumigator 
shouid conSider the follOWing procedures 
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Procedure 1. Prepare units In non-lumigated structures which are adjacent to 
the fllmlgated structure as if they were gOing to be fumigated: I e" vacate 
occupants turn off heating elements ahd flames. remove planls. end prepare 
food and olher edltHe ("ommodltles TnEese units should be tested for clearance 
fO'IOWlllg iunllf,l8tlor. 

Vacating and preparing adjacent Units In the non-fumigated structure rnay not be 
possible The fumigator can do Procedure 2 as an alternative. 

Procedure 2. Closewlndoll'ls and air Intake vents on the Side of the non·fumlgated 
structure adjaCenl to the fumigated sIIW::lure, Provide fresh air circulation in the 
non-fumigated units 

Periodically tesl the non-fumigated units througiloui the fumigation, uSing an 
lnlerscan or Instrument of similar sensitivity, to detect leakage of this producl 
The fumigator should be prepared to terminate fumigation if leakage in the non­
fumigated Slructure caMot be prevented of minimized to 5 ppm or below. 

Procedure 3. If access to the non-fumigated structure IS not possible, the 
fumigator cDuld periodJcaHy lest the Bir!'4pace between lhe fumigated SlrlJc!JJre 
and non-fumigated structure throughout the fumigation using an Interscan deVice 
or instrument of similar senSllivity The fUlnigator shoutd be prepared to terminate 
fumigation Ii concentrations of thiS product cannot be maintained at 5 ppm or below 
in the airspace contacting the non.fumi~ated units. 

If the space between the fumigated and non-fumigated structure is nol wide 
enough to permit passage for the fumigator to conducl air testing and th6 above 
Procedures 1 and 2are nol possible, the fumigator should consider olher options 
for pest conlrol 

COMPARTMENTAUZATION 
Fumigation of a 150,000 cubiC foot open ~rehouse is very different from fumigation 
of a 150.000 cubiC foot apartment building. Available methods involving the use of 
the MasteRale calculators make il possible to segment structures into compartments 
and handle each in accordance with Its needs 

Multiple Release Sites 

In highly compartmenta lized structures. add itiona I fumigantlwarning agent introductJon 
sites wil: De necessary. as will the use of aQditional fans to achieve rapid equiilbrium 
(see Chapter 6) for a detailed discussion of fumigant introduction). When performing 
fumigation In this type of structure, achieving equilibrium of both the fumigant and 
Chloropicrin warning agent in one hour is arl important goal. Multiple release sites off 
fleXibility to the fumigator to compensate for differential fumigant loss by ena~iing 
th", fumigator to introduce more fumigant only In areas reqlliring it. 

Construction of a manifoid for introducing fumigant tc multiple release siles may 
speed the process considerably. 

Introduction of chloropICrin warl1lng agent at each fumigant release site and al 
least on each floor of a multi-unit structure is necessary to ensure the presence 
of chloropiCrin consistently throughout the fumigation period. The process of 
chloropicrtn mtroducllon. then IS more Complex in a large or multi-untt structure 
and reqdires coordination of appticator(~) and possible the use of respiratory 
protection (seE: Chapter 6 for details on chloropicnn use). The use of multiple 
release sites for the warning agent will assist in aerating chloropicrin from the 
structure once the fumigation is complete 

In addl!lon. becaiJse of the large of variable involved in compartmentalization. 
measurements with the Fumiscope unit flhould be made 10 determine the half­
loss-time (HL T) so that corrections can be made if needed Use ollhe MasteRale 
calc.Jiators and Fumlscope are discusse(j In detai; In Chapters 6 and 7 

Fumigation of Sub-units 
Sub-units, such as a Single apartmenl. Condominium, store or room in a multi­
unit striJcture can be fumigated and not C<luse a hazard to hllmans if. In addition 
to good fumigation practices listed in Chapler4. the following points are fOllowed 

1. The extent of the mUlti-unit structure Containing tile sub-unit(s) to be fumigated 
must be determined The entire multi-unit structure must be vacated dUring 
IhefumigaUon and aerallOn periods FlJmlgant can leak through undetectable 
VOids, Including pipe chases, eaves, <lttics, sub-flooring and walls, to areas 
Within multi· unit structures distant from fumigated areas 

2. The unit(s) to be fumlgaled must be ~ealed off from other areas. The non­
fumigated units should be prepared as If they were gOing to be fumigated; 
i.e .. turn off heating elements and f1an1es, remove plants. prepare food and 
otherediblecommodillesas described in ChapterS, This IS necessary 10 case 
the !:Jlnlganl leaks into non-fumigateCj Units II It 15 not possible to prepare 
Ihe flon-fuflllgiilted umts for IUlnigani leakage, Ihen 1t1~ fumlgalor rnust be 
pre~ared to do the follOWing 

a If possible. provide fresh air tlrculatlOIl in non-fumigated units; 
b RegUlarly test non-fumigated units, With an Intefscan or instrument 

of sllT1iia' sens!!!I'itv. throwghc,JI the furn+gat!Ofl lor lea~_age of thlS 
prod.lct 

C Be prepared to terminale the fumigation if concentrations of this 
product cannot be maintained at5 ppm or below in non-fumigated units. 

3. FollOWing equlllbflum, non-fumigated Units wlthlilihe structure should be tested 
with an lntersr.an or instrument of similClr sensitivity for leakage of this product 
detected the S8c llrlg of the fumigated areas sho,lid be rechecked to determine 
where fumlg<lnt leakage IS occurring "~dditlonal sealing may be necessary 

4 The enlire multi-unit strLlcture should be posted With w£lrning signs. All Llilits. 
fJmlg8ted 'lnd 110r-fumlgatl?d wlthlr, the multi-Ul1lt structure should be lested 
fo' fJf'l'ga~,J c.lea.-a'lce P'I.)f to re-enlt}, o~ ()ccupant 
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TIDALAREAS 
Generally high water table will not cause fumigation problems If the water table 
IS stalionary during !I,e fumigation penod However, if the structure is on or near 
the coast, nigh and low tides can be involvec E)(pellence has shown that cflangirg 
of tide from hlghlo iowover the fUfTllgallun perioo can reSJltlr. increasec fumigant 
lOSS as the water moves out ThiS usually ends 111 a fumigation faiiure. If It occurs 
before the pest has been exposed lothe properO~.iI1ce-hours (OH) of this product 

The fumigator should be aware of thiS potential problem and become famlilar with 
the high water table locations and tidal schedules for the area. In soml2 cases, it 
may be necessary to seal the crawl space to·prevent the loss offull1lgant through 
the undersoit Tarplng the SOil surface beneath the structure might be necessary 
These fumigations should be montlored 

HIGH VALUE ITEMS 
Great care shOUld be exercised when fumigating 111gh value Items such as an 
objects found in museums, speCial furnishings. mainframe com pulers or 
specialized analytical eqUipment. History has shown that when thiS preductls used 
according to label directions, nodamage resutts.lf high value Items do not require 
fumigahon they should be removed from the site or sealed in fumigaliol'l larps 
Note that due to the high vapor pressure of thiS product, it can be very difficult 
to prevenl the fumigant contacting objects by tarpmg the objects or sealing the 
rooms In which the objects are found . 

To avoid the risk of damage, remove expenSive, sophisticated items pflor to 
fumigation. if possible. Determining the cause of damage to items can be difficult 
or impossible after a fu migation if a custo mer claims th a I the fu migation caused the 
damage, Follow the correct fumigation procedures or damage may result 

HIGH DOSAGE FUMIGATIONS 

Powderpost Beetle Fumig2ltion 
Fumigating for powderpost beetles requires a modification of your normal drywood 
termite practices in orderlo be most economical. The main stage IS the larval slage 
which does thedamage and. depending on the species and conditions, lives from 
about 8 months to 6 or 7 years. Adult. pupae and egg stages are very shonllved 
only lasting 2 to 3 weeks. Adults, pupae and larvae are reiatively easy to control 
but the egg stage requires a higher dosage (1 Ox)than drywood termites. Therefore, 
It 15 Important to know what species and life slages are present 

The 10x dosage means you need to accumulate ten times the ounce-hours (OH) 
necessary t::l control drywood termites to contro: the egg stage of the beetles 
The most economical way to do this is to extend the exposure time beyond the 
norma! 10 to 24 hours, improve the hali-Ioss time (Hl T) and fumigate whr,n the 
temperature IS the warmest (measured al the site of the pest) II 1:0 also 
recommended that you monilor all beetle jobs With a Fumis~ope to determine the 
aClual Hl T (this will allow a 25 percent reduction In tne reqUired dosage ,I 

In order to benefit from extended exposure time. you must have a good Hl T. 
If the house has a crawlspace with a loam or sandy loam soil, it wi!; pay 10 put 
down a polyethylene vapor barner to red...rce the gCls loss through the soi: 
Generally, this will altow you 10 calcu;ate the undersea, as a ··Clay' or ·slab·. Use 
only tClrps in good to excellent condition and spend extra time in preparation to 
assure a good ground seal. The following table demonstrates the increased 
efficiency by fOllowing the above suggestions for a 10x powder;:'OSI beetle job 

Crawl Space House 

N:ln-lVloritored Monitored 

24 hrs 24 hrs. 36 hrs. 48 hrs. 36 hrs. I 48 hrs. 

with vapor area 
in crawl space 

Ta", Good Good Good Good Good Good 

Seal Excellent Excehent Excellent Excellent Excellent Excellent 

Wmd 
5 5 5 5 5 5 

(MPH) 

Volume 30 30 30 30 30 30 
(Mcf) 

Undersea! loam Loam Loam loam slab- Slab" 

Temp (OF) 60 60 6(· 60 60 60 

Hrs. Exp " 24 36 48 36 48 

HlT (hrs I 10 10 1C 10 31 31 

Dosage 162 121 107 101 59 49 
lozllvlcf) 

Pounr.s 303 228 200 190 110 92 

or enlrle era",,1 ~p~ee hal- a ~~~ pOI~~~.I"~'''_ ~a;.")1 Da!'!·e· U~£' "cia}" Of "slab" 
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Chapter 12 

TROUBLESHOOTING 
Thif product If) the gaseous phase is a very slightly reactive chemical 
com~ared Iv c.ther fumigants suet, dB methyl uromide, hydrocyanic aCid 
(HeN, 0' acrylonitrile 

CYLINDERS 

VALVE PROBLEMS 
Cylinders of thiS product are fitted with speCial valves that are appropnate 
tor use with thiS product. These v<lives can be damaged if the wrong 
size wrencil IS used. A 25 to 30 cm edJustable wrench should be used to 
open or close these valves. 

STUCK VALVE - Never use excessive torce 10 open a stuck valve. If 
a valve will not open usmg normal force, return the cylinder to your 
distfltJumr 

LEAKING VALVE - Make sure the valve is completely shut off; however, 
do nol use el:ceSSlve force. Reopenmg and then closing can usually properly 
seal the valve and stop the leak. If Ihe valve continues to leak, often lightening 
the packing nul on the top of the valve to 25 to 30 foot po,lnds of torque 
With an adjustable wrench will stop the leak 

If the valve stili leaks, move the cylinder to an isolated, secured area and 
allow the cylinder to contmue to vent to the air. Be sure to keep people away 
from the area. When all the gas has escaped. replace the bonnet and identify 
faulty cylinders by painting the cylinder ShOulders red and tagging the cylinder 
describing the problem m detail. Return the cyhnder to your distributor so it 
may be sent to Drexel Chemical Company for repairs. 

DIP TUBES 
A broken dip t~:be rarely IS the reason the liquid form of thts producl cannol 
be moved out of the c)flmder when the valve is wide open. Sharp blows to 
the cylinder. rough handling. or dropping the cylinder can break off the dip 
lube from the bottom of the valve. II the dip tube is broken, this product will 
be released from the cyhnder. but at s much siower rate. Either introduce 
this product slowly or replace the bonnet and cal! your distributor for 
instructions on cylmder return procedures 

LEAKING CYLINDERS 
Leaking may occur if cylinders receive rough handling. AbrasJOn on the side 
of the cylinder may produce pinholes in the metal. 

Alwa)fs Identify faJlty cylinders, valves. and dip tube by painting the cylinder 
shoulders red. Attach red lag descnomg 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 
igaseous) phase under normal temperatures. Every batch of this product 
IS tested for meta: corroSion before being released for sale 

Meta' suriaces of copper, silver, stee: stainless steel. brass, aluminum, etc., 
may ber;ome corroded or rClsted if thiS product is released incorrectir. If this 
product IS introduced too rapidly. the temperature olthe air wll! drop below 
the oew pOint resulting in the formation of condensation. 

Condensation generally occurs in or near the area of introduction of tllis 
product. Minute quantities o~ acids (by-prOducts of the manufacturing 
process) are soluble in water condensation and can etch metal surfaces 
The fumigant Introduction rate should not exceed the fan capacity (1 kg of 
this product per 60 cubic meters per minute of fan capacity) to thoroughly 
mil: the colder air when this product IS introduced into the warmer air In 
the strJct..:re 

Metai tarnishing/corrosion can aiso occur if heat sources are left on durmg 
fumigation This product is decomposed by heat from flames such as pilot 
lighh In furnC'!ces stoves dryers. or refrigerators and such glOWing heat 
S::lurces as electriC he<1\ers. Heat sources above 400'C (752°F) decom­
pOSE Ihis prodJct to corrosive materials (mainiy HF). Therefore, It IS 
imperiltive thai pilOI lights ancl oU1Er heat sources which pose this fisk 
be ellmmated 01 turned olr during fumlgattons 

DamagE to metals can also occur tram the inc,uslOn m the fumigated 
space of chlorine generators. These pieces of equipment should either 
be turned off or excluded from the fumigation. 

Damage to metals can usually be corrected bJ· cleaning the metal Items With 
a good meta: cleanser or polish The corrOSIon or rust is usualiy only on 
the Surlace 

GLASS ETC!-IING 
ThiS product In the gaseous ~'hase IS no! Known to cause etcning of glass 
HF, the oecompositlon product of this product. may react with ceramic matenal 
slH;ll as window glass. china. glazed tile. elc" creating a condition re­
ferred to as "etching'· or '·frosting"· Therefore. it is Imperative thai all 
heat sources which produce temperatures at or near 752°F and pilot lights 
or:: turned ofl durong fumlgatl(ln Fog·outs can also cause etching of 
giass tlnd cer~mlc tile. Each batch of thiS prociuct 15 also tested for 
glass ~!ch!ng b",fc>'e it leaves the prN"-I,:IIc>n pl;lnl 
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RUN STAINS 
TillS product m the gaseous phase 15 not known to cause staining of faoncs 
wailS. paintings. etc. Staining, however, can be caused by Ihe presence of 
liquid water (dew 01 fog) caused by exceeding the capacil),' of the fan to 
mCI( cold air when this product is Introduced with the air In the structure. A, 

condition can occur wher. condensation forms on the interior and/or exterior 
surfaces ot lhe structures and a ··sticky" light to dark brown lIqUId (from 
grease, ·dlrt. and smoke) runs down wall surfaces. ThIS may have the ap­
pearllnce In color and consistency of cola. Spots also may form on the 
bottom side of horizontal suliaces. Most stains can be removed by waShing. 

Condensation forming and running down verticai surfaces can occur even 
without the introduction of this product. A structure that IS air conditioned to 
a much lower temperature than the air temperature and then opened to 
Introduce hot humid outSide air will form condensation on cotd surfaces 
such as heavy brass. This condition can be aVOIded by either warming the 
structure slowly pnor to sealing or waiting until all seals are In place before 
opening w,ndows and doors to aVOid introdUCing outSide alT 

STAINING 
This product in the vapor phase does not cause staining or discoloration of 
fabriC or other materials normally found in a structure under fumigatIOn. 
Fabric staining or color changes can occur when a high heat source (Le., 
pilot light) converts this product to SOc and other corrosIve materials Many 
fabric dyes are acid or base indicators and will change color In the presence 
ot aCids or bases. 

For staining caused by frosting of the fumigant mtroductlOn hosa. see 
Fumigant Introduclion Hose Freezing, below 

FUMIGANT INTRODUCTION HOSE FREEZING 
When this product is introduced according to label directions. tile introduction 
hose will not freeze and the liquid will change to a gas at the end of the 
hose. The use of the proper size fumigant introduction hose is impot1ant 
Initially, slowly open the valve a quarter to one-half turn to begin the liquid 
flow of this product. Then, open valve to one full turn or full flow through 
the hose. I' the liquid changes to a gas within the hose. frost wilt collect 
along the length of the hose and water damage can occur to floors fuml\ure, 
etc., where the hose rests. 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 brittle. breaking 
and splashing the iiquid form of this product on suriaces. Replace kinked 
or damaged hoses. Use mesh-remforced. flel:ible hosing of proper specifi­
cations to avoid this problem. 

Durmg release of this product from the cyiJnder, some chilling of the valves, 
cylinder and fumigant mtroduction hoses can occur under norma: 
circumstances. Valves can Ireele if thiS product is allowed to change from 
a liquid 10 a g8S within the valve area. Valve freezmg is usually caused by 
using an Improper fumigant introduction hose connector 

Carpeting and floors can be damaged if cylinders. fans and hoses are 
allowed to rest upon them. When this COUld pose £, probiem, plastiC or 
other protective material shocild be placed under the fumigant introduction 
hoses and fans. 

PLANT AND TURF DAMAGE 
This product is quite toxic to most plants and they should be protected from 
the fumigant; however, plants should not be used as an indicator of the 
success or failure of a fumigation. Plants should be removed from inside 
the fumigatIon site. Structural foundation plantings of ornamental shrubs and 
traes can be protected to a certain degree tram the gas by wetting the soil, 
thereby sealing off the gas from the plant root system Water is an el:cellent 
barrier and t~lIS product will not readily move througr, moist soil. 

Certain plants have been found to be more sensitive to thiS product than 
others These Include JUnipers, some dwarf palms. springeri fern. orchids, 
and Lily grasses (Liriope spp. and Ophiopogon spp.). whlcll are commonly 
used as border plantings Special attention should be given to these plants 
dunng fumIgation and the Initiation at aeraiion tc' reduce the exposure to thIS 
product. Plants that have been moved should be placed in a Similar enVIronment 
to that where llle), were hemg grOWll - same temperature. light. humidit}', etc. 

ODOR PROBLEMS 
Odors can alw be caused by the decomposition of dead animals. Occasionally 
anImals such as rats or mice are trapped InSide the fumigation site and killed 
during the fumigation. Many times they die In inaccessible areas within the 
structure and cannot be eastiy removed 

POOR CONTROL OF PESTS 
Poor control of the targel pest is caused by not generating the target CT 
(Concentration x Time) for lhe temperature 10 kill the pest. Accum,llation 
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the sile. Many factors may contribute to insufficient CT accumulation. 
1 Confinement of fumigant primarily ground seai or tarps, is worse than estmated. 
2 Inaccurale monitoring deviCe. 
3. Too short an el:posure period (Insufficienl eT) 
4 Using the wlong dosage (msufflcient Ollnces per hour) 
5 r<lol uSing Ildequate fan~ to dIstribute tne gas properly Within the site 
6. Not accurately determining the temperature of the pesl site 
7 Error In calculatmg VOlume to lie fumigated 
B High wmd~ which can cause e)(ceSSlve loss of gas 
9 T argel pest e~cluded from el:posu'e to fumigant by s:)me gas I,lhibiting bamer. 
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Latent Mortality 
Sometime.;. lIVe Insects ma~ be fo.mel Immediate y afte~ iumlgatlon Under 
optl~llU!l, or favorable conditions, the targe! pest will be dead Of obViously 
dymg by the end of the fumigation perioo. Researchers have evalualed 
e\'~n:uc;' monal!t) of severa. stB;les of key postharvest pe5t~ foilowlng 
e.>.posul~ to this product Latenl mortal It)' in Insects occurs fOI exposures 
very neal mortality threshold levels Within B species, the latent mortality 
penoa lor the e9£ stage I~ genemil, 10ng<:1 ano nlore va'lab,e lila" oUle' 
life slages 

Non -Target Organisms 
51g115 of actlvlt}- of live non-target organisms (orgamsms wnlch ar€' not 
specific targets of the fumigation) found within the fumigated space does 
not mean Ihe fumigation tailed te. control the target pests 

ConSider the following 

Lethal dosage requirements vary for different organisms and may be 
higher 10: non-Iorget organisms tnan tor the target pest. 
T he organism may have received a toxic dosage and will eventually 
die (!atent morta,,!y) 
The "on-targe~ organlsrr, mal have e'lte:fed the strJcture d"rlng the 
aeratIOn period 

Therelore, Judgment of thl; success or taliure of the fumigation should not be 
made on the presence of live organisms Immediately following the fumigalion. 

PLASTICS 
LiqUid Master Fume can be a sOlvent of some p,astlc materrals ThiS product 
shoulCi not be introduced directly onto plastic surfaces, such as WindOws, as 
liqUid droplets may discolor or etch the material 

MISCELLANEOUS 
While Powde~ Left a~ Resldl,e' A white pow::le' s..:bstanc€ faun::! 01"' windows 
tite, gtass, lamps, etc .. Indicates that a source oj heat lPliot ilghts, etc J was 
left on during the fumigation 

STORAGE AND DISPOSAL 
Do not contaminate water. food or feed by storage and disposal 
PESTICIDE STORAGE AND HANDLING: Siore IfI dry, cool we:: 'Ientilated 
area under lOCK and key, Post as a pestiCide storage area Store 
cylinders upright. secured to a rack or wal! to prevent tipping Cylinders 
shoulo not be subJecteo to rough handilng or mechanical shoc~ such 
as dropping bllmpl'lg, draggi'lg, O( sliding, Do not use rope slings, 
/leaks to'lgS, or Simi ar de'llces to unroad cylinders Tral,sport 
Cy:lnders .Jsmg haria tr.Jck or fori- true)" to which the cyl;nder can 
be firmlY secured. Do not transport any cylinders in closed vehicles 
where tney occupy the same common airspacE: as personnei Transport 
se:urelY only in an uprlgh! pOSition 
Do not remove valve protection bonnet and saiety cap until immediately 
before use Repla::e safety cap anc valve protection bonnet wnen cylinder 
!s riO' III use 
When cylinder is empty, ClOSE valve, screw safety cap onto valve 
outle: and rep:ace protection bonne~ before retJrmng to supplier. Only 
the regIstrant IS C'I.Jlhonzed to ref II' cyilnden-,. Do not USI: cyllnoer for 
any other purpose. Follow registrant's Instructions for return of empty 
or partIally empty cylinders 
Leak Procedures: Evacuate immediate area of leak Use a NIOSH 
or MSHA approved positivE' pressure self-contained breathing apparatus 
{SCBA. not SCU8.A} or combination air-suppiied!SCSA respiral8r, such 
as manufactured by Ranger, Sur"n;alr, Scoll. or MSA. for ently Into 
affected areas to correct problem Move leaking or damaged cylinder 
ouidC8rs or to an Isolated location, obserVing strict saiety precautions 
Work upwrnd if pOSSible Dc not permit entry Into leakage area by 
unprotected persons until concentratIOn of fumigant is determined to 
be -& ,,_I l_ t-'t I 16 (131 P or less as deternlrned b)' a detechon 
deVice With suffiCient sensitiVity such as an INTERSCA,N or MIRAN 
gas analyzer For more detailed Information on the source and use of 
air m:>nltOfll.g deVices or respIrators. consul! the Structura: Fumlgat!on 
f..laliJa l of tillS product. 
CYLINDER AND PRODUCT DISPOSAL: Promptly return all empty 
cy:~nders to your dIS\r;b.lto' Of thiS product FOI·ow prope' cy'lnder 
handling directions above 
PestiCide wastes an: tOXIC Improper dlsposa! 01 excess pestiCide is 
a Vlclatlon of Federa' law If tfJes£ wastes can~o: be disposed of b\' 
use according to label Instructions, consult your State PestiCide or 
Environmental Control Agency or thE: Hazmdous Wasle Representatrve 
at !~'" nearest EPA Reglorlil Office lor 9JIO;;Hlce 

--------' 

38 
WARRANTY DISCLAIMER 
Drexel Chemica: Company warrants that thIS proo,Jc: contorms to the chem,ca: 
deSCription on the label and based upon tests IS believed reasonably fit for 
the purposes slated on thE, iabe! when used Ir~ strict accordance With Ihs 
drrectlons, subject 10 the Inherent nsk::; set fort" belOW DREXEi.. CHEt..ll'::A_ 
COMPANY MAKES NO OTHER EXPRESS OR IMPLIED WARRANTY OF 
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OR Ai'Jv 
OTHER EXPRESS OR IMPLIED WARRANTY 

USE RISK 
II is imposslcle to e!lmlnate ai, risks assoCiated With use a! thiS prod:;ct 
Plant inJury, tack of performance or other unintended cOnsequences may 
result because of such factors as use of Ihe product contrary to label 
Instructions (Including conditions noted on tna iabel, such as unfavorable 
weather, SOli condilions. etc.). abnormal conditions (such as excessive rainfall, 
drought. tornadoes, hurricanes), presence of other matenals, the manner of 
application or other factors all of which are beyond the contro' of Drexe 
Chemical Company or the seller. Ali such risks shal. be assumed by buyer 

LIMITATION OF REMEDY 
The exclUSive remedy lor losses or damages resulbng from thiS product 
(Including claims based on contract, negligence strict liability, or other legal 
theories). shall be limited to, at Drexel Chemical Company's discretion, one 
of the following 

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

0' 
2 Replacement of amouni of product used 

To the extent conslsten1 with applicable law, in no case shall Drexe' Chemical 
Company or the seller be hable for consequential, specral or indirect damages 
or losses flam the use. handling, or storage of tllis product 

The term5 0,' the "Warranty Disclaimer" above aM thIS "Limitation 01 Remedies­
cannot be varied by any written or verbal statements or agreements. No 
employee or sales agent of Drexel Chemica,' Company or the se!ler is 
authorized to vary or exceed the terms of the "Warranty Dlsclaime"'" or thiS 
"Limitation of Remedy" In any manner 
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APPENDIX A 
ENGLlSH·METRIC CONVERSIC)N TABLES 
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APPENDIX B 
GLOSSARY TERMS 

A;::TI\'E ..... ER,t..,T::)N Aerall:Jr. U-,a: I~' '10' p,;l!.s.ve A"l) In::reaS£lc. aera:,or 
2.5 a re~,lIl of human ml12fVenl10n o. process 

ACTIVE IIIJGREDIENT: Component~ of a pesticide \ha1 contro' the target 
pest and IS responsible for the pestlclda effect 

ACUTE INHALATION TOXICITY' Immediate poisoning Irom a Single elevated 
mhalatiofl expOS.Jre to a s:Jostance causes Injury or deat:-, Irom a slng'e 
&XpOSUfe 

ACUTE ORAL TOXICITY. Immediate pOisoning IrOill a slflgle or81 elevated 
ingestion exposure to a substance causes InjUry or death irOIT. a Single 
exposure 

ACUTE TOXICITY: A rapid response, often Within mlnules or hours to a 
smgle eKp:)sure or dose of b chemica' 

ADSORBIIDN/ABSORBTION = SORPTION The acllor. of Cl rTlalerla: In 

holding a gas or substance The opposite of desorptiOn 

AERATE Exchange lumlganHaoefi alf wilh fresh air .lnt:, IfiE: cO'-.centratlon 
of fumigant has reached the permitted entry level 

AERATION. The final step of a fumlgatlor. thai inVOlves proper ventilstion 
and cleara'lce 01 thiS producl lrom the structure 

AMERICAN CONFERENCE FOR GOVERNMENTAL INDUSTRIAL HYGIENISTS 
(ACGtH) The professional organization of governmental industrial hygIenists 
which establishes annual recommended gwdeline threshold Ilrnl! values 
(Tl Vs) for lifetime noise, radiation and chemical occupatIOnal exposures for 
eight hours per day, 40 hours per week 

ANT1DOTE A remedy that counteracts tn€ eHects 01 a pOlsor. 

ARTHROPOD Any segmentp-d Invertebrate of me phylum Arthropoda having 
JOinted legs. 

ATMOSPHERE: A mass or body of gases thai are present in a regiOn or place 

AXIAL FLOW FAN: A fan In whiCh the air flows through the Impeller and 
casing IS pr~marily aXial. Tne Impe.ler is contained withm a cylinder hOUSing 
(AMCA Publication 211). 

BOILING POINT (SP): The temperature at which a liquid converts from liqUid 
Dnase into a gas (the temperature at which the "apor pressure m a ,iquid 
equals the M::ternal pressure) 

BONNET: The cap that covers tile "'a!lIe and safety r:a. or, t!l02 l..lrrugant 
cylinoer to prOlect the valving system from oamage and prevent 
accidental release of the fumigant 

CARCINOGENICITY Possessing the power abil~t) or tendency IJ pr('dJc£ 
or mClte cancer In a living tissJe 

CENTRAL NERVOUS SYSTEM (CNSI DEPRESSION, An alteration oi levei 
0' consciousness that proceeds otner changes If! vita; and neurOlogiC Signs 

CERTIFI~,D APPLICATOR Member of a fumigation cre\~ who hGs 
successfully compieted the proper training and IS approved by the State and 
tn~ manufacturer to release th" fumigant. 

CIRCULATION: Mechanically sllr or circulate the fumigation atmosphere 

CLAMPS: DeVices used to attach tarps together and hold them In place 
dunng a fumigation 

CLEARING: The procedure following tile aeration period when the fumigator 
test~ the breathing space In lhe strUC'ure with senSitive equipment to 
mak.e certair the concentration of thiS product IS 1 ppm or less before 
altowing fe-occupancy 

CONCENTRATION Amo,Jn: of fumigant per uM area v.':thm the fum,· 
gOltad space dUling exposure peliod. Usually measured In ounces rer 
1000 cubiC feet 01 grams par cubiC meter 

::ONDENSATION: The chan:;!/-' of a vapor or gas into a 114 ... ld 

CUBIC FEET PER MINUTE lCFM) Often used as a rating system lor the 
amount of air a fan can movc 

CYLI~DER S~jNG' A type o~ rOister or suspension ring used to suspend a 
IUIllI!jant cylinder 

DESDRPTlor~. The iiberatlor o~ rH"CI'.-a' of a fumigant substi1nce from 
C'tlwr substances 

DEw POINT' The temperatUr~' al WhiCh water wll! conoense from al( (the 
temperature at which de .. .,. forms; 

DEW POINT DEPRESSION The nclnlUer of degmes the lemperatl,re must 
~e lowered for dew (water conJensa\ion form air) to form 

D:F TI)HE A PVC tube that extends fron, the bottom of thE c{lnj~; te. thf: 
va,ve Oil the top that releases 'Iquld Master Fume 



)RAL 

G;SPERSE DIS,qtJtf- t~,(O 'J:T1,~i1f': trHO'Jgh::;:Jl \~e iw""ga!ID~ sit,= 

DIFFUSION Th~ spOnlaneD:Js rrOGess whereby <R tumlgan! moves lrom an 
area 01 hlgr', concentration toward ai: arEia of lowel concentration 

DOSAGE Tru, nJmbc! 0' o,-m(.e·hcu~.'i (gram-hO(HS) acslimvl81ed d:rrma the 
B";pOSUrE: penao Talgel dosag., I~. the o:..mce-ho:Jrs targeted duftng The 
plonnmg phase 

DOSE: The amounl oftumiganl introduced into the fllrnigatlon spac!; - oz/1000 
cublc.leel. (gm.'c.;blc meterj Ofl.,n confused wltll dosage 

DRIERITE' Th" hyglOS.COplc matellai u::,ed If: tilE: FumlscojJe unllt6 remolie 
mOlslure from lhe all, Dnerite In gooe! condition IS nOfnu'Illy blue m Calor. 

EQUILIBRIUM: Th8 stale whe:' ali the sulfuryl fluoride moleci.lles are at 
equa !..0ncentratlons frorn ead, other In a conlmec arei:! 

EXPOSURE TIME Thl: amtourll of time a fumigant IS confmed Ifl Oi structure 
to kill thE. largel pesl 

'F'-C. Working tempelature. Usually Ihe temperature 01 the closes:_ spots 
IIlsect pests arlO' located_ USllal'y eXfJressed in degrees Fahrenheit or Ce!slus 
in the case of chamber fumIgations. the Intema- temperawre of rile 
commodities to be fumigated (I.e., site of pest). 

FACE SHIELD One o/two pieces 01 safelv equipment permitted to protect 
the eyes reqUIred when releasing the fumigant (see goggles) 

FLASH POINT: The temperature at which vapor explodes. 

FLUOROSIS' A mottling or blackening ofthe teeth caused by an Overexposure 
to fJUNlnE: 

FOG, I/ery tine droplets of liqUid moisture in air. 

FOG-OUT: Tne condensatiol1 of mOisture inside a fumigaled slructure which 
is ca.lsed by a :arge drop in air temperature Methods to prevent a fog-out 
Include: : 1 ) USing Ihe proper inslde diameter and lenglh of tne introdwcllon 
hose_ and 12\ uSing appropriate fans with sufficient velocity to effectively 
mix the warmer air insidE; the structure with the colder Master Fume gas. 

FUMIGANT INTRODUCTION, Reiease of the fUlnigant from its containers 
Into the f..Jmlgauon space. 

FUMiSCOPE. A (herms, conductivity analyze' used to momtor the 
concentration of tillS product during a fumigation. Measures In ounces per 
100[< c:.sbl(' leet or gm per cutli': m6ter. The Fumlscope is not tor monitOring 
for hJm9n exposure 

GAS: Malter In vapol stare, Tilat fiurd forl11 of mo({e!" which IS compressible 
with IInl115 and, which owmg to tha relative!y free movemant of Its 
mo'seJ es dlfiuses readily in other iikE: lorms of matter and i;; caoabl6 of 
i:'1D",:,;-':II: expansiO:l Ir a: dlrec;\lons 

GOG3LES· OnE; 01 11'1'0 plE;Ces of approvE:d saiely equipment to p,:.lect thE; 
eye", re(l~lIre::J when reieasing the tJl11lgant (see lace shie'dl. 

GROUND SEAl.: Tne S6o:J:'IG 01 larps to the ground to prevent fumigant loss 
ci,mng e fumigation 

HALF-L.OSS TIME (HL T)' The lelalNE measure of how weli a structure liOlds 
fumlgan:. Actuai time r6quired to lose one-half of the fumigant 
concentration measured in hours_ The fumigant ioSS rale depends on 
tile building constrllcllon~ sea!ln9 practice;;. wmd. and fumigant dlstfibutJOn 
Influences. The aCIualHL T can be established only by measuring the 
fumigant concentration dUring the exposure period with a gas measuring 
instrument and using DreKe: Chemical's MasteRate program 

HANGING BONNET A. t}'pe of C(3r .. or ring used te suspend the fumigant 
cylind6'1 

HEAT OF VAPORIZATION, The amount 0: hel'li nec8ssary to ch"nge a 
IIqJlc' Sfaff' to a gaseoJ;; s!ate Thi~ IS JSJai'Y meaScff'ec' Ir: Brl(:sl": T!lerma 
Units (BTUs'l 

HEPATIC_ Per,ainmg 10 !,'12 l!Ver 

HOUR;: EXPOSUP.E (HE I The l1umber f'f hDcll"s thE' slt8 IS ex~,("Jsf'd to 
the 1';·11I;18nl 

HYDROFLUORIC ACtD A hlgl"l'y reactive chemical which can corrode 
Dr damage rmmy Iwuseho!d efff:cls. ThIS product can decompos~ mID 
hydrol,uorlc acid 8no sulfur dioxide if expo sec to high heat conditions 
pr£.s(::lt Ir, gas. flame~ tol gIOWI']9 e'ectr,c elerne:]l~ 

HYDROGEN FLUORIDE: A colorl<::ss liqUid made by the actiOn oj SUlfuric 
acid or. calCium f!ul:lfIde_ The cornpc>und IS an extremely strong /'uoflnating 
age'1: which sttacf..s glass. 

HYDROL YSIS: A chemica! reacl,o:1 trlat causes che~l\c:a: breakdown Ir the 
preRen~(- 01 water 

Ir"jSIOE !):A:/ETER :ID, The 1F1'?~i~;'I~E:I~le:ll 01 Ih<: Int.:;ricr 'Nlcllr, of thE f,Hnlgant 
1_'lrrG{l~~·,-,r, Z'lC nl[o'lI~~f,f1;;: nC'58S 

II>JERT INGREDIENT Olhel non-pEstlGlfJo 01 formJ'aling ingredients in a 
pestlel jp formuiallor 

II~TERSCAN GAS ANALYZER: 1', ponabie analy!E" deslgneci to meas~rc 
lOll. cnncentratlons of tnis proouct for wort-..er an,::, D'jstande' expos'.Jr€­
anci flnai CI8('1llng, Th<l IntersCBn ~'rovldes Imll1eC!latE: (Inri cnnl:nl)OUS 
readmgs of gas concenlratlons frOI1' 1 to 5C1 ppm. 

LATEr.JT HEAT CiF I/APORIZATIOf~ Th€- nJmbe' o! calones per mole of 
sllbstance needed t() e;hallge 2 liquid a: ils bOlilllg pomt Ie EI gas f:or 
this prodUCt. thiS IS 4600 cal!mOle When liqUid fumigants un::Jer presSUft 
are released, available heal IS "pulled·' from Ihe Immedlalf< surrolmdlngs 
as the liquid changes to a gas 

LATENT MOf,TAlITY: TI1e deiayed ki;i 0 1 an organism recel\lll1g a tOXIC do,;., 

LEAK DETECTOR. Device usea to detect leaks In tl1e structure or !)eai during 
a fumigatlon_ An example would be a TIF 5750 or XP-1 cletectol' models 

LOAD FACTOR The amo~mt of materia' Within the fumigated SPi1:::€_ SometirTIe5 
lulTllgan: IS sorbed by materiais ancj rna de unavailable lor II'1sect contro; 

MAXIMUM CONCENTRATIOI>.J; The greatest concentration of c.hemlcallha\ 
can 01" is pertnilled to exist as a gas in a given space The higher the maximum 
concentration of the fumlganl, ttle morl;! thaI can De appiled In a glvel' space 

MIRAN SapphiRe (mobile mfrared analyzer!: A type of clearanCE; device 
lIsed to clear (1 structure for re-occupancy after a fumigation Uses Infrared 
technology 10 measure dOWIi to ppm 

MOLECULAR WEIGHT: Tne sum of Ihe weights of the con5tllJem atoms 
of a molecuie, For this product it is 1D2.D7. 

MONITORED FUMIGATION: Repeated observations of a fumigation during 
!he exp-:Jsure period to determine lhe concentration of gas at a speCifiC location 
detect gas loss over time, ensure Ihe appropriate amount offumlga,nt and 
the exposure time, andlor to reduce potentiat problem:, or expenses. 

MINE SAFETY AND HE"-LTH ADMINISTRATION (lvlSHAr Tliis government 
agency is responsibie for approving res,watory protection devices used 11'1 

the workplace 

MUTAGENICITY: pos!)8SSing the power, abiiity or lendency to produce 
genetic changes or mutations. 

NATIONAL INSTITUTE FOR OCCUPATIONAL SI'.FETY AND HEALTH (NIOSH): 
The U.S. government agency responSible for research regarding occupational 
safety and health issues in the workplac8. They alSo approve appropriate 
safety equipment. such as hard hats, respirators. eye prOlection. etc 

NON-FLAMMABLE_ Not flammable or readli} ignitable 

OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATiON (OSHAi: Federa' 
agency that regulates worker health and safe!)' procedures and pracllces. 

ODOR POTEt~TtAL: The posslnillt).' of malodor being generated d<JE to the 
tUlToI~anl ha~-Ir,~ been Ir, conlac: with certain materia:s. 

OUNCE-HOUR'::' (OH) DR GRAM·HOURS, Dosage", concenlratlor, X 1101..>(& 

€Xp8sure 

OVIC)DAl' Possessin9 the ability 10 kill rhf;, egg stage of an msect 

PARTIAL PRESSURE (DALTON S LAW): In any n1l)(tlJre of gases the 
tolal pressure is sqUill to the sum of the partial pressures each gas 
would exert were it present alone in the volume occ.Jpied by' tile mixture 
Th8 lola: pressure P IS equal to the SUrT" of Ihe partia' pressures 01 the 
mdlvidua: gases 

PARTS PER MILLION (PPM)' A measure of Ihe concentration of a 
substance, e.g. 10 pom =- to drops of waier in a miloion drops 

PERMISSIBLE EXPOSURE LIMIT (PEL}. The eigrlt-hour time welghteo 
average acceptOibie Inna/alron exposure lim!1 for any regula!fld substance 
in the workplace. This exposure limit is enlorced by OSHA and is the law 

PENETRATION. The passage of fumigant 111((, or lhroJJJ- illl c~ject s~r:::h 

i1~ f:our. conll1lodltles. wood, ta';!:; soi etc 

POSTEMBPYONIC: The IMval, pU!Ja, and adt/II stages cl Insscts 

POUNDS PER SQUARE lNCH A8S0'~UTE (PSIA): II measurE' af atmospheric 
pressure. PSIG IS pounds P€F square incl: as measur8c Dl' gauge 

PULMONp.Rl' Pertall1ll1g to. or affecllllg, the lungs. 

PULMONARY EDEMA' TI18 presence of abnormally large amollnts of flUids 
:n the Intercellular spaces 01 the iungs 

REACTIVITY The <:Ibility of !he IUllllganl tQ leact I'ntil (carr.blne wit~, or 
change) o\ller compounds in whicl, it comes )1110 t::ontact. 

RELATIVE HUMiDITY: Tile ratio 01 tlie an)Oullt of water present in the air 
reiatlve 10 tr,e amoul1t :1 could I,old a~ 100'~!. saLlr8tlo~ JS..l(ji!Y 
&xpressed m percenf 

RELEASE OF FUfvllGANT Tile aCluf1i mtrocillction of tUl'11lgan: into th'" 
lumJQal)Or s""ce or $Jie 

RENAL' RI;;,ailr,g 10 the KIGilejs. 

REVOLUTICJhJS PER MINUTE (RPI~ I t>. measure of far. speed 

'1'1 



SAFET, CAP A covenn; t~lal prol<2Crs Info rvi!.'1;j1;1 valvo; Iron, aamagE' 
or accLdent~., rbleaM- 01 Ihl.: hlJ11lga'lt 

SA1'<[.. Sl\1AhES Sil'lC- O~ I'>ale,-I,I.&C t;Jbf'~ :"\C!(iE: ot mater.a .Isec Ie, 
se6,' tarp5 /& Ine grDund 10 l1l!.'lImu€: reieaSE 01 Ihl:'.' fUm!Qi'lfl/ 

SCBI- POSIT1\/E PRESSURE Se:'-conI2Ir.<2IO Dre81hlng <"p;)CHa-lJ.', ~t',a1 

O1alnlaln~ Ci follghtly pOSitiVE' pres~ure Of 81, It,SldE Ihe face pleGf- ,,: al 
lime: 

SE(..0NuAr·n LOCr.S Secunng mechi3n1sms useu dunng tuml9i'lllor If 

prevent III advertent Of illegal entry 1(, a structurE: under fumigatloll 

SHORT-TERh.' EXPOSURE LIMiT (STEt, The !nne-weigh1ed average 
exposure IIInlt for a parllcuiar compOllnd, which should nol be exceeded 
at any time during a wor~ day, eVfHl if Ille eight hour time-weighted 
a'"-e",,ge IS wltrlln the threshOld 11mLI va:ue ITL VI Exposures to thLs :eole: 
of B compoulld should not be longer tMIl 15 millute$ and should nol occur 
more In8r, four tlme~ pe' day There should bt< 50 minutes between exposures 
Lf tillS rar'ig~ 

SOLUBJU'rV The capebihl)' of bemg dlssDived m a sojvenl such as water 

SORPTION The uptake of gaseous flLmlganl re~lJltlflQ from Ihe attractlor, 
and relentlor, b~ liqUid and solid materIals present. II greal enough, there 
IS a gradu8' reouctLon of jumlgan~ a~'ailablE Ie kil' IhE: largel pes\. Sorption 
may a'50 negatIVely aHec~ the penetratlllily of the gas 

SPECIFIC GRAVITY' The ratiO of the weight 01 a body to that 01 8n equ8: 
.... Olume of some st8ndard subst8nce ~ waler in tne tase of solidS and liqUidS 
air In the case of gases The ratio of Ihe mass of a liquid to the mass of an 
equa' volume of watel at 4'C, water = 1 

SUBCHRONIC ORAL TOXICITY' The ora: toxIcity of a materia: determined 
for an exposure penod aetween an acute (24 hours,t and chrome (weeks to 
montns ,I If', iEonglt1 

SULFURYL FLUORIDE: The active ingredient of thiS product. whicl1 IS non­
!tammeble, non-corrosIVe and does nol ~..JSI' undesirable odors IS a gas 
at temperatures above - 55"C (-57<Fi 

TARPAULIN Semi-permeable memb'an8s used during fumigation io 
confLne \t\e f.Jr"igan: 1r1 ". speCifiC elBa dUring lt1e e)(pOS,HE penod 

TEr,1PERATURE :'( OR OF), The pestlcida, activity of a fumigant va;-ies 
If: ,,, temperatJre_ The dosage reqUirements for tnlS product arE oasec 
or. tr-,", maar tampUalJrE of the c::Jldest polentla; pest infested site If' 
the structure This temperature is nearly always represented by Ih8t of 
the s.J~a"ec, SC'i' or slab" p:obe (" su";ace therrnomete: can bE Jsec to 
meaS.Jrf lemperatlifE It 15 very Important 10 aecum .. 'ate the ",ro;:>61 
O..Jnce-hours /0, the temperat"I£' that eXist;,. 

'1-/ 
TERATOGEN'C: ThE- potentia fo' an effec.t te CBJSe cong",f,ita' al',norlna!it', 

TER4TO;":JG\~ 7il& dmslO'1 of emb"yD'CJg! arlQ P3t.I-,:>~0JI 1113: ~f.5!S ~,.'!!;, 

abnorrr,a' d«\Iel::l~lm~nt ami cOngf'nn8 rn,,:iornlaIIOn~ 

THRESHJ,,[L .lh-!IT \'~,--UE ,"1,--\', Tt,<,- IWIt'"V/Eo,;:fhlt'e::: ave -";::0 c'C}' ':''''~'''c:I':; 

kiT C, norm<l: elgI11-110<lr da:- &ne 4Q-hour \'fOri wElel; t~ wnlcr, :H,EJ1) 8: 

WGr"f-'5 mfl)' t'E r8"eatej" e~~ose~' dav-t(.~o"\ wllho..:~ Bd\'er!cL eff,,;::t~, 

VACuUI\l~ CHAIJ,BEI; S[JeCI{>,;,' b.lln steEli cnbrnter ~sed IOf !um:ga:lOr. 
Aftf'1 Ihe matHlal to bE- fLlll1lgaled IS placed In tllf: chamber air IS evacuatHI 
~) pumpS TtH, I.;nllgan! I~ ther' admlltec and ,apt:1J)' flll~ a: the aLr s~aCf­
~rl2vloclsly occupied by all 

VALVE STEM Opening all~)12 to~ of Ihe cylinder thro:Jgh which the l..Imigant 

IS reieased 

VAPOR CORROSIVENESS' The tendency of the gas to corrode maleflals 
Wtler. proper',\" inlroduced, Ihls producl IS not corros' .... to 

VAPOR DEI>JSITY, Th~ welghl ratio 01 a gas to air 

VAPOR PRESSURE' ThE- pressure exerted by a gas that IS In eqw:ibnJm 
With 115 SOlid or liquid stale. The higher the vapor pressure, the more 
eaSily arid rapid,y a Fumigant wi;i diffuse and penetrate ttJ reach a ga~-a" 
eQJillbrl<.Jm Bnd the more rapld,~ It wil ilerate 81'ld aesorb. 

WATER SOLUBILITY, The ability oj th8 fumigant to d'SSOIVE: irl waler' 
TI1€ less soluble In wale, !he less tlial compOund IS atiracl&D 10 anj 
adsorbed on the sw1ace 01 materials, 1\ IS aiso Important when conSidering 
penetration of \lle fumigant into soil moislure 

Vi/p,TER VAP,)R Waler In the gaseous st£ilE: 

Manufactured B\ 

Drexel Chemical Company 
',:;327 M::M~HIS TN 3e·~3-:;3;·~ 
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