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I. GENERAL

1. This manual s intended to alert military aircrews to the

possible dangers associated with handling toxic pest control chemicals.

2. The introduction of the chlorinafed, cyclic hydrocarbons :for
large-scale use as agricultural insecticides marked the beginning of
‘a-new era 1ﬁ agricultural pest control. In recent years, new chemicals
engineered for specific agricultural purposes have appeared in rapid
succession. The large number and wide variety of these compounds, and
their new and unfamiliar.chemical and toxicological properties, have

brought a host of medical problems.

3., Safe procedures while working in and around toxic chemicals
are of extreme importance for the aircrew member. Sloppy procedures
or complacency in observing safety precautions can result in 111ness

or deéth.

4. To emphasize the need for safety in handling or applying
insecticides, the aircrew member must understand how these chemical
compounds can affect his body functions. An effective insecticide
must, at practicable dosage levels, disrupt or alter one or more of
the basic 1ife processes which are common to all animal organisms:
transfoﬁnation of energy by means of intracellular action; production
of essential cell components, including those necessary for growth
and reproduction; transport bf vital méterials-acboss c;TI membranes ;
communication by means of excitable tissues; or the physical reactions
involved in locomotion and circulation of body fluids.
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5. Thg:tox1c01091cal threat to han, from chemicals which are
capable of §1ter1ng'these functions in lower animal forms, is obvious.
It is also qbvious that the hazards involved can be directly applied
to persons'qhgaged in the handling and application 6f these chemicals

“under operaﬁionai'conditions. Certain ones of these chemicals are so
_potent in their effects on man that they are definitely dangerous,
-even after dilution for final application, whether by aircraft or
other means;' This fact 1s of particular importance to Afr Force pilots,
and to those concerned with his safety. As will be pofnted out later,
even mild exposure to certajn {nsecticides can produce gymptoms which
would make. 4t impossible for him to fly the precise patterns necessary
in aerial application. '

| 6. Some progress has been made in recent years in producing.
chemicals thch posSsess relative1y”greater toxicity for insects than
for man. There is no reason for believing, however, that the time
will ever cpﬁe'when those who handle agricultyral pesticides can

afford to ignore the basic safety practices which they must now follow.

I1. . CHEMICAL EFFECTS _

1. It should be pointed out that it is not possible to make 2
.direct determination of the dangerous dose of any drﬁg or chemical
for man. Such informatfon must be obtained in a very‘"roundwabout“
"iay. The relative toxicity of the individual members of a group of
similar chemicals s first established by experiments on animals,

‘This is usyally done by determining the "LDgg" - - the dose per unit
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of body weight which will ki11 fifty percent of a group of test
antmals. It is not possible to apply this figure directTy to man,

but it can be the basis for an estimate. If, for 1nstance,‘the

L050 of parathton for the rat is four mil1igrams per kilogram of
body weight (about 2 mg./1b.), we can be fairly certain that 300 mg.
would be dangefous_for a 150-1b. man. Actually, it has been
determined that much less than this can be lethal. Occasionally

an accidental poisoning occurs in a human subject, under circum-
stances fn which the dose, the time, the manner of taking the'compound.
and other essential facts are known. Such an accident is the only
means we have of establishing the true relat1onsh1p'between.the actual

toxicity for man and the estimate derived from animal experiments.

2. Probably ninety percent of all the compouhds which possess
useful pesticidal or herbicidal actions can be classified, on the
basis of chemical composition and structure, into no more than a
dozen major classesf&\Foqr.of these contain the compounds whichqpre
responsible for almost all of the aerial applicator's toxicological
problems; the nitrophenols, the carbamates, the chlorinated, cyclic

hydrocarbons and the organophosphates,

3. Nitrophenols: . Most recently the'nitrophenol”group has been

used primarily as'defoliants or herbicides. Typical of these compounds
is 4,6-D1n1tro-z-methy]pheho‘(dinitro orthocresol), wh1chQis'produced
commercially under the trade names Sintox, Antinnonin or DNOC. These

compounds must be classified as dangerous, since the toxic dose for
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experimental animals and man is contained in a relatively small
volume of a commerc1a1 concentrate, and the effects are cumulative.
DNOC -is abserbed to an appreciable extent through the skin. The
toxic feactiﬁn is an action on individua) cells in the body, in
which dxidafive reactions are uncouﬁled.from'the phosphorylating
mechanisms which yield useful energy for biological processes. The
end result s a tremendous fncrease (as much as four~fold) in the

metabolic rate of the individual, to no useful purpose.

4. Early signs and symptoms. of DNOC poisoning are excessive
5weating. ﬁﬁirst, an exaggur&ted euphoria or feeling of well being,
followed by fatigue. If these sfgns and symptoms occur during the
use of the chemicaIs in hot weather, they may be m151nterpreted and
ignored. This adds to their potential danger, for {t {5 under these
cahditioﬂs:that the body temperature may rise to dangerous heights
and complate collapse can fblTow;':The.cOuhse of acute poisoning
from a massive, single exposure may be quite rapid. The onset i¢
signalled by nausea and gastric pains. Restlessness, a feeling of -
intense heat, flushed skin, rapid breathing, fever and cyanosis
follow, and death may occur within a few hours. The ddse necessary
to produce such an acute poisoning is estimated to be approximately
two grams, - This is probably in error on the "high s1de". and
disturbing symptoms will result from a few hundred m11ligrams.
There 1s.no antidote.}and the_treqtmenthig entirely symptomatic

.and supportive,



5. If any of the above signs of toxicity are detected, the
crew member should be removed from further contact with the agent
for at least one week. Chronic toxicity may result from repeated,
small doses. If a crew member who has handled these compounds
for several days or weeks complains of constant fatigue and an
otherwise unexplained loss of weight, he 5hou1d be watched carefully
and protectéd from further exposure for several days. If a
cdncentrate of'DNOC or other nitrophenol should come in contact with
‘the skin, decontamination with soap and water should bé fnimedjate -
not only to prevent absorption, but because these substances can

cause painful skin irritations.

6. Carbamates: The use of carbamates as pesticides is a
fairly recent development. The group includes such familiar
compounds as demeton, Isolan, pyrolan and Sevin. Like the organo-
phosphates, they derive their insecticidal action from inhibition
of the cholinesterase enzyme. Because 6f this action, they are
potentially dangerous for man, as will be-explained later. Acute-
toxicity studies on animals indicate that Isolan and pyrolan,
for instance, are approx1mhte1y one-half as toxic as paréthion; -
Sevin appears to be somewhat less toxic than other members of
this group. Their action on cholinesterase 1s not perststent, as
is the case with the organophosphates, and their toxic effects
are therefore not equally cunulative. In case of exposﬁre,
however, the onset of action is rapid, similar to the effecfs of

such organophosphates as Phosdrin or TEPP.




7. Thé gsame safety precaut1oﬁs whiéh apply to the organophosphafés
should be observed when these compounds are used. Should poisoning
occur, the treatment consists of administration.of atropine, artificial
respiration if necessary, and of course, decontamination and removél,
from furthér exposure until recovery is complete. The duration of this
.1so1at10n ﬁe}iod_must-be left to the judgment of the Flight Surgeoh or
*dther qualified medical personnel, but should be no less than 24 hours
if the symptoms have beeﬁ mild, or several days if severe. Cholinesterase
tests are of.11ft]g-practica1 value in carbamate'toxiéity. _Ne_still
have chh to learn about these compounds with regard-to-such factors as
toxié doﬁage levels,-the extent oflébsorptjon through the skin, and the

rate of recbVery from toxic effects.

8. Chiorinated..cycl1c¢Hydrocarbons: The chlorinated, cyclic
hydrocarboﬂs.comprise-a large and_heterogeneous group of compounds.
They have been in use longer, and thein_prOpert1e§ are generally better
known, thdﬁ.is the case with any other class of insecticides. The names
of several of them havg, in fact, become household words: - DDT, 1indane,
chlordane; They vary widely in toxicity. The estimated fatal dose of
DDT for an adult human male is 25 to 30 grams, taken orally. DDT 1s not
appreciably absorbed through the skin. On the other hand, the estimated
lethal dose of 1indane, dieldrin'or'toxaphéne is 2 to 7 grams. These
compounds Are.readily'absorbed through the skin, and the lethal dose

by the skih:absorptioh route is estimated to. be from three to five times



greater than the oral lethal dose. These figures may seem large, and
the possibility of exposure to dangerous amounts may appear remote.

However, a simple calculation will show that a toxaphene concentrate
containing four pounds per'gé110n of solution will contain two grams
of toxaphene 1in less than one teaspodn. This is a potentfally tethal

dose 1f taken orally, and harmful by any route.

9. Since smaller amounts than this can cause disturbing symptoms,
the danger to those who handle such concentrate matgria] ts apparent.
Applicator atrcrews are less 11ke1tho experience to#ic exposure than
ground-crew personnel, but mﬁny factors must be taken into account.
For instance: the application desired may be heavy and the dflution
factor low; the spray equipment may pfoduce a fine aerosol under
atmospheric_conditions which cause it to settle 510w1y;_fhe atrcraft
may pull large volumes of such contaminated afr fhto the cockpit; the
pilot may assist with the mixing and loading; he may fly for.a longer
period than is usual. Under any or all of these conditions, he may
be in danger of toxic exposure from both inhalation and surface
contamination, It should be remembered that inhalation of a drug or
chemical is roughly equivalent to intravenous injection with réSpect
to the completeness of its absorption and the speed of onset of his

effects.

-

10. The chlorinated compounds owe their insecticidal activity .
and their immediate or acute human toxictty to an action on the

nervous system. Symptoms and signs take the form of nausea, diZZiness,
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Headache.-tremor and weakness, proceeding in the case of large'doses,
to convulsions, difficult breathing, cyanosis and circulatory co]lépse,
Tﬁe exact mechanism by which these effects are hroduced is unknown,
and there is no, specific treatment. Convulsions can be cdntrolled by
medium or long-acting barbiturates; other treatment is symptomatic
and supportive.. There is a possibility of long-lasting or irreversible
damage to liver or kidneys from chronic exposure, but there are no
| diagnost{c tests which will reveal whether damage which a phys1c1aﬁ may
.détéct upon eximinatidn has 1h fact resulted from contact with these |
agents. Cert&ih members of the‘group'pOSSQSS actions wh1éh are not
~ common to all. Lindane, for example, may cause changes in heart
rhythm..and chlordane may cause depress1dn of the blood producting
part of the bone, with a resultant reduction in the number of red and
while blood cells. These effects are reversible if the individual
is protected for a reasonable period from further.ébsorpt?on of the
chemical respoﬁsible. Chlordane is Qéfy readily absorbed through the

skin.

11, gggdpophosphates: This group comprises a large number of

chemicals. More than twenty compounds of this type are currently.in.
use. 'Like the chlorinated compounds, the individual members of this.
group may vary widely in toxicity primarily to inhibition of thé -
_cholinestefase“(more'properly._acetylcho]ine-ésterase) enzyme. Lack

of this enzyme'"short'circuits" the nerve impulses giving poor rhythm
to musculaf acﬁion. As a result,J$ome degree of malfunction occurs

in almost every organ and system in the body.




12. The properties of the specific organophosphates involved,
the size of the dose and the manner of exposure affect the severity
and order of appearance of the signs and symptoms of tokicity, but
any or all of the following may.occur: nausea, vomiting, visual
disturbances, excessive sweating, excessive secretion of saliva and
bronchial mucus; bronchio]ér constriction, slowing of the heart,
decreased blood pressure, aha1 and urinary incontinence, muscle
twitching followed by brief convulsions, cdma, pulmonary congestion,
muscular paralysis, respiratory failure and death. Certain of the
symptoms may be deceptive. For instance, the pupil of the eye
usually constricts, and the heart rate usually decreases. In early
stages of poisoning, however, the pupil may dilate and the heart

beat faster.

13. Unlike the carbamates and other cholinesterasé_1nh1b1tors
which have a short period of action, the effects of these agehts
are either persistent or irreversible. Recovery depends upon a
combined process of siow reactivation and synthésis of a new enzyﬁe,
and may require from one to three weeks. Their effects are therefore
cumulative. An especially insidious feature of certain of these
compounds, such as parafhion, is that the onset of symptoms following
a sing1e'sk1n exposure may be delayed as long as 24 to 48 hours.
Also, symptoms may appear on a day when exposure has beén light,

because of residual effects from previous exposure.



14. Malathion is considered to be one of the least toxic of the
organophosphates. It is considered to be even less toxic than DDT,
and to this date there h;s been no authenticated report of a human
fatality due to accidental occupational contamination with it.
Chlorthion:and Dipterex are other examples of ofganophosphates with
lbw toxicity for man. In contrast to these, the estimated lethal,
.oral dose of cn@paunds such as.tetraethyl pyrophosphate (TEPP),
Phosdrin, Systox (demeton) and parathion {is from 20 to~100 milligrams.
The fatal dose by skin absorbtion is estimated to be from two to three
times greater. A parathion concentrate containing two poubds per
gallon contains about 250 mi114grams per cubic centimeter. This amounts
to two or three oral, lethal doses according to the most conservative |
estimates, and 1s a potentially lethal dose by the skin absorption
rpute, assuming completé absorption. Since one cc is about 20 drops,
or one-fifth teaspoonful, 1t is apparent that compounds such as these
‘are also dangerous after dilution.
15. A recent report indicates that a surpristngly large ahount

of a chemical may collect on body surfaces or be inhaled from a
diluted solution during a spraying operation. The chemical involved
was DNOSBP, used in the appropriate dilution in an orchard application.
Operators of grbund equipment, under the conditions existing at_the
time of the test, collected the chemical on their body surfaces at
~ the rate of 88,7 mg. per hour, and on respirator filter pads at the
rate of Q.47 mg. per Hour. Only one airplane was involved in the

~ study, since it was primarily involved with ground study, and only
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that material which collected on the hands of the pilot and flagman
was measured. On this small area, the pilot collected DNOSBP at the
rate of 0.2 mg. per hour. The corresponding rate for the flagman was
.0.9-mg. per hour. Had the above study involved an agent as toxic as
Phosdrin for instance, the implications are obvious.

16. Decontamination: The first crucial step after known or

suspected cqntaminat1on of the skin is a thorough cleansing with soap
and water. Alcohol is a better decontaminating agent, particularly
1f the area of contamination is limited. In any event, speed is-
essential. It has been found that 30 minutes after a test applicat1on
of parathion to the skin, vigorous scrubbing with soap and water will
remove 80 percent or more of the material, and alcohol will remove
most of the remainder. After five hours, however, 40 percent of a
test dose will resist rémof&l with soap and water, and ten percent
will persist after scrubbing with alcohol. Decontamination is
especially important for the pilot who may be unconscious from
accidental injury when found, if the possibility of chemical contami-

nation exists.

17. Cholinesterase Tests: Because of a fortunate physiological
circumstance, the presence of cholinesterase in blood, it is possible
to confirm the existence of organOphosphate intoxication and to
follow its course, by a comparatively simple 1aboratory1test.”

N
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18. The value of blood cholinesterase tests dependé_upon'how and
‘Qhen they are made. Whole-blood or red-cell levels are more valuable
than those of plasma or serum. In operations where prolonged exposure
to organophosphatés may be expected, it is recommended that eqch member
of the spray team have a test made at the beginning of the project,
pfior to any.contact with organophosphates, to establish his normal
level, since there is considerable variation between 1ndividua1s.

There 1s no.dirECt correlation between the cho11nesteraée'leve1_and

the severity of symptoms, but no person can have a normal value if

he has absorbed appreciabIe'amounts of an organophosphate by any route.
- Therefore, if tests are made with some regularity dur1ng.the spray |
project, théy'will reveal whether personnel are taking adequate
precautions. They will also indicate whether the individual is in
danger of experiencing symptoms from further, slight exposure. If

a test is made at the time of an accident, it could support symﬁtomatic,
findings in establishing whether or not chemical toxicity might have |
been contributory. Adequate test facilities should be made ava11ab1e—
at all applicable project sites with attendant medical personnel.

19. Caut1ons: The fact that our most effective pest-control
chemicals are relatively insoluble in water contributes to the hazards
1nvolved in preparing and apply{ng them., The non-aqueous solvents
used in liquid formulations {benzene, 2ylene, naphtha, kérosene, etc.)
are flammable, and constitute a definite fire hazard. Certain ones
of them are sufficient1y voiati]e that pressure may build up in a can

of 1iquid concentrate which has been exposed to the sun. When such
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a container is punctured or uncapped, the pressure is re]ieved by
an outward rush of solvent vapor, which may carry an appreciable
amount’ of the more toxic insecticide with it. A1l liquid concentraté
and wettable-powder formulations contain emulsifiers or wetting
agents. It is certain that these agents influence the rapidity and
~ ease with which the 1iquid penetrates protective clothing and spreads
upon the skin. It can be predicted that they also accelerate the
rate of absorption through the skin.

20. The following insecticides can be used without special
protective clothing or devices, provided they are in dusts, watér
- sprays, oil mist sprays, granules, or baits that have been diluted
to the strengths suggested on the label. Concentrates of these

should be handled in accordance with the label precautions:

~ Abate  Morestan
allethrin o naphthalene
Aramite - erx
Baci]]ﬁs thuringiensis paradichlorobenzene
caicium'afsenate ‘paris green
carbaryl (Sevin) Perthane
¢hlorobenzilate - piperonyl butoxide
cryolite pyrethrins
DDT ronnel #
dicofol (Kelthane) rotenone |
Dilan SR ryania
diphenylamine sabadilla

13




feﬁson
genite 923
Kgpone

Ieﬁd arsenate
Lethane 384
Tipé squer

mnlathion

21, the fo1low1ng insecticides can
thraugh the skift in harmful qu&ntities.

mirex

methﬁxydhlor '

Strobane

“sulfer .

Sulphenone
TE |
tetradifon (Tedfon)

Thanite

trichlorofon

Zineb

mgtaldehyde

be absorbed dfr@ctiy
Wher working with these

1nsect1e1 des i any form, take the same pr*ecautions as with

cdncentrates"

a1dr1n o |
benzene hexaehloride
btnapacryl .

chlordane

3Ciodr1n

14

coumaphos (Co-Ra1)
diazinon

dichlorvos (DDVP)

distartn
djhethoate_; .
din{ trobutylphenol

1
dinitrocresel

dinitrqcyc1ohexy1pheno1

dioxathion (Delnav)

‘ehdosulfan (Thiodan)
~ athion

fenthion (Baytex)
heptachlor

- lindane
naled (Dibrom) .

Nemacide (V-C 13}

Ruelene

SR

toxaphene - . .

Zectran



22. The following chemicals are highly toxic and may be fatal if

swallowed, inhaled, or absorbed through the skin:

azinphosmethyl (Guthion) EPN Telone
Azodrin famphur (Warbex) TEPP
Bidrin : Matacil

carbophenothion (Trithion) | " methyl parathion

Compound 4072 Methyl Trithion

demeton | mevinphos (Phosdrin)

d1ch1oropropane-dichloropropene mixture nicotine sulfate

. disulfoton (Di-Syston) ' - parathion
DN-111 phorate (Thimet)
endrin | | phosphamidon

23. Protective Measures and Equipment: Each pérson connected with

aerial application operations, whether "swémper"‘(mixer-loader), flagman,
or pilot, should have goggles, respirator, and at least dne spare coverall
ava11§51e‘at all times, and should have access to a shower or an adequate
supply of soap and water. | |

A quart or more of isoprophyl or denatured ethyl alcholol should be
kept avai]able.for scrubbing areas of known, héavy cbnt$1m1nation.
Ground personnel should have, in addition, rubbér or p]aﬁtic boots and
gloves. Wearing protective gear should be optional with ground crew and
p11ots'1f they are handling Compound§ no more toxic thah DDT and Malathion,
or mixtures of them. -Grbdnd crews will be required to Qear full protective
equipment and to take all other reasonable precautibns,;whén they_work
with compound; as toxic as ﬁoxaphene and parathion. Pilots will wear

respirators or be under 100 percent oxygen under these Eonditions.
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24, Wear clean clothing at all times. Many materials will
aCcumuIate in the clothing at a rapid rate and'spreed to the skin.
Stress personal c]eanliness at all times. |

25. When using rubber or rubberized gloves, keep the insides
clean at all tines. A mistake that is often made is removing the
gloves to adjust or clean a nozzle or to do some other close work, |
then s1ipping the soiled hands back into the gloves. This can be
e*treme]y,dangerous. because gloves may cause the hads te\sweat;
with the pores'thus opened, the chemical is easily absorbed through
the skin of the hands.

26, During loading operations, get out of the aircraft and
move to an upwind position to avoid vapors or aerosols. EBe
particularly careful when these chemicals used are toxic to man.

27. -Readlthe_Label. The label on a pesticide container is an'

inportant tool .for anyone dealing in or using pesticides. Because
of the size of some of the containers, all desired 1nfermation may
not always be found; however,'before any pesticide chemical is |
offered for sale, the label - as well as the chemicai -\mnst be
approved by the United States Department of Agriculture, Department
of Health, Education, and welfare,_end:the Department of Interiqr.
All legal labels must 1nelude:

l._.Name of manufacturer.

2."Name of the product. N

3. Active chemicaI (1ngred1ents and percentages)

4

. ’The type of chemical (herbicide, 1nsect1c1de, etc.),

16



5. Recommendations for specific uses.

6. Directions for use.

7. Storage precautions.

8. Personal precautions.

28, To understand how important each portion of the label is,
a further expianation of the more comp1ex parts of fhe label foIlo@s:

1. NAME OF THE PRODUCT: A brand or trade name is not
sufficient identification. Many chemicals can be sold under the
same brand or trade name, o |

2. To be sure of choosing and using the right chemical, you
must know the generic (common} name (or in a few instances the complex
chemical designation} of the pesticide chemical(s). One or more of
these names must appear in the ingredient statement.

3. Fufther problems develop if you become accustomed to a
color designation for a specific peéticide.. Colors of labels may |
change; or two combanies may package different chemicals under the
same.1abe1 color, |

4. RECOMMENDATIONS FOR USE: This sectton of-the label 1ists
uses for specific crops and pests and rates.of application to prevent
residue problems and other special instructions.

5. DIRECTIONS FOR USE: The application of pesticides is
a vital part of all control programs. One of the most 1mpor£ant and
least understood parts of the label is the 1ist of instructions for

correct and safe application.

17




| 6. PERSON
been grouped aétordi
label hust designate
‘or by words a1qne, i

Group I.

“Group II.

Group III.

AL PRECAUTIONS: Commercial pesticidelprbducts have
ng to their toxicity to animals and pepple. The
which group they are in, either‘by words or signs

. et _ ,

POISON (printed in red) and a SKULL and CROSSBONES
are required on all labels for highly toxic produéts.
Such labels also carry the word WARNING and -

instructions for handling plus an ANTIDOTE state-

ment and the sentence "Call a Physician Immediately".

Products are placed in this group because of the
high toxicity of the active 1ngred1ent(s);
WARNING - - just the word "warning” plus handling
instructions are required on 1abe1§'of products
approximately one-tenth as toxic as those in
Group I. |

CAUTION for products of moderate to -low

~toxicity; the word “caution" plus instructions

Group IV.

for avoiding the principle hazards are required.
A few products will be found with none of the
above, However, even in this group, claims for

complete safety are not justified. -

7. AN pestiéides. regardless of group classification, carry

on the Tabel a ‘statement "Keep Away From Children".
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8., The label with its many instructions is a tool to be used
every time you recommend, buy, handle, or apply a pésticide. When the
pesticide is used according to label instructions, it should not

create a problem to man or his environment.

29. Protection and Storage of Chemicals: Most insecticides,
fungicides, nematocides, and.rodenticideS'can be stored in the same
storage room or cabinet. Herbicides should be stored separately as
some of them are volatile and may contaminate other chemicals. However,
thé priﬁkiples of storing pesticides are all the'éame regafdless of the
types. The following is a 1ist of do's and don't's regarding pest1;1de
storage: ' 1

1.. A1l pesticide rooms, cabinets, or sheds should be locked.

2. Do not store pesticides where food, feed, seed, or water

can be contaminated. Do not store herbicides where they can contaminate
~ other pesticides. |

3, Pesticides should be stored in a dry, well-ventilated
place, at temperatures above freezing, or as directed by information
on the label. _ |

4, A1l entrances to the storage area should pe clear]y
marked "Pesticides Stored Here - - Keep Out".

5. Always keep pesticides in their original containers.
Make sure they are closed tightly and plainly labeled.. Never put
a besticide'ﬁn an empty food or drink container of any;kind! Iﬂlg.

is a major cause of accidents from pesticides.
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6. antainers containing pesticides should be examined
periodically for leaks and tears. Spilled or 1eaky'materia1'shou1d
be cleaned up prompt]y. Dispose of leaking and torn containers
immediately.

7. Where possible, a sink for washing should be located
in or near the storage facility. |
| 8. Keep an inventory and eliminate all outdated materials.
Date containers when purchased.'

30. Specfal Instructions for Storing Herbicides: Herbicides,

11ke certain 2,4-D esters are volatile, Their fumes can be harmful
to plants and to seeds. .In addition, the fumes éan temp@rari]y
‘contaminate soils, flats, pots, etc, Thus, special precautions must
be taken when Stofing containers of these partiéular weed kiilers,
egpecially those which have been opened and then clpsed for future
~use. Chlorate salts can create a fire or explosion hazard.

| Put containers of herbicides in a building not connected
in any.way to‘areas in which live p1ant§ or seeds are-keﬁt.

3. A;cidents; In the event of an accident involving a vehicle
transporting besticjdes or in a pesticide storage area and after the
bccupants have been properly, cared for, the pesticides should be
placed in the care of a responsible person. If protectiQe equipment

or clothing is required for safe handling of the materials, it should
| be immediate1y available in the vehicle or storage area.ie.g.; gas
‘mask, respirator, rubber or plastic gloves, or other protective.

clothing.
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Types of accidents that can occur: _

1. Fire: In the event of a fire, 1nfofmat10n on the type
of chemicals should be given to the proper authorities immediately
to avoid any unnecessary hazards to the police, firemen, or spectators.

2. Spills: In the event of a large spill (accidental or
otherwise) of known toxic or highly toxfc materials, the manufacturer
of the product or products should belconsulted as sodn.a§ possible.

- Spectal brecautions involved with mixtures of toxic materials may
require specialized knowledge of handling and disposal. The manu-
facturing company is the best source of information for any special
precautions that may be necessary.

3. Contamination: In the event of an accident and

subsequent contamination of land, water, or crops, a full report of
the situation'should be made to representatives of the Plant Pest
Control Division, USDA, - They are responsible for investigating
accidents involving pesticides and should have knbwledge of these
accidents in order to prevent or minimize any other unfortunate
chain of events.

32. Disposal of Empty Toxic Pesticide Containers and 01d or

Unneeded Pesticides: “Empty" containers are never completely empty.

Some of the toxicant always sticks to the container.. Thus, "empty"

~ containers - especially those of highly toxic compoungds - constitute
a real health hazard. Even those‘containers-that_have held some of'
the "safer“ materials can also be deadly {f accidenta11y handled

~since the toxicants are usually packaged in concentrate form. Al
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empty containefrs should be handIed.as carefully as those that are
full. Under no circumstances should a container be reused.

The following suggestions have been developed by a special
Pesticide Indﬁstry Committee of the National Agricultural Chemicals

"Aésociation as basic safé-disposal procedures for empty containers

of toxic pesticide chemicals. These expressions of opinfon are based

“on information believed to'be-re11ab1e1 but are NOT 1ntended to
f_‘supersede the. manutacturer's Specific instructions that may appear
- on the labal of the cohtaiher. ' 0
ALHAYS READ AND FOLLON THE DIRECTIONS AND. PRECAUTIONS ON
THE LABEL OF A BESTICIDE CONTAINER. HAN-DLE EMPTY CONTAINERS AS
CAREFULLY AS THOSE THAT ARE FULL. |
" PDRALL EMPTY CONTAINERS OF ALL TYPES:
1.. Do not re-use the container,

2, Completély empty the contents and bury the unused
themical at least 18 inches deep 1n an solated location away from
Water supplies. |

BLASS CONTAINERS:

Braak the containér and bury the p1eces at 1a4st 18 inches
deep in an isolated location away from wateér supplies.
FIBER.AND‘PAPER_GQNTAINERS.

Burn paper bags, cardboard-boxes, and plastic containers

" after you make sure that smoke will not drift over nearby hiomes,
people, antl ‘1ivastock: Be pavticular that you do not $tand in the.

2
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smoke. Do not burn containers that have held herbicides, such as
2,4-D, 2,4,5-T and silvicide types materials. whén these herbicides
volatilize, the resulting vapor may damage nearby plants, crops,
and shrubbery. Also, herbicides or defoliants containing chlorates

may explode when heated.

METAL CONTAINERS (See Note below on endrin, aldrin and .
dieldrin metal containers):
1. One-Gallon Cansﬁ
a. Pour one bint of water into the empty can and
add one tablespoonful of household detergent. Rotate the can
carefully to wet all inner surfaces with the solution. Bury the
rinse solution at least 18 inches deep in an isolated location away
from watgr-supplies.
b.  Punch holes in the top and boftom of the tan,
crush the can, and bury it deeply in an 1so]atéd location.
2. Five-Gallon, Thirty-Gallon, and Fifty-Five Gallon Drums:
a. Pour the foflowing mixture into thé empty container:
| (1) Five Gallon Drums: TwO-quarfers water,
one-half cup caustic soda (household lye),
two tablespoonsful detergent. |
(2) Thifty-Gal]on Drums : Three-gal1ons water,
one pbund caustic soda (houséhold']ye),
one-half cup detergent. _
(3) F1fty?five Gallon Drums: Five gallons water,
two pounds caustic sbda'(househo1d lye), one

cup detergent.
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b, Rotate containers carefully until all {nner |
surfaces are thoroughly wet. Bury the rinse solution.at least
| 18_1nches'deep\1n an isolated area away from water supplies.
- (CAUTION:, HandTe caustic soda (hOuseho1d_1ye) with extreme
3 care. Do not get on skin, in eyes, or on clothing.
. Read and é&refully'fo11ow_the precautions on the
. . package. ) o
| C. Puhch holes in the top and bottom of fhe container,
crush the container'and bury deeply in an isolated area.
NOTE : Eﬁdrin; Aldrin'and-Djeldrin Matai‘tontainers: The rinse-
~ method described above will not de-toxify metal cans or
drums that have cdntainedjendrin. aldrin, or dieldrin.
Endrin con£a1ners can be'de-foxified by burning as
| described hhder Héfaf Containers 3. The'contaihers |
should then hg bufied-éé’deScr1bed under Métal

Containers 1-b or 2-c.
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SAFETY CHECK LIST
~ KNOW COMMON ANTIDOTES AND SAFETY MEASURES

Because you are 1ikely to be exposed frequently to small amounts
of pesticides that may have an accumulative effect, you should develop
. certain safety habits. Some general con;iderat1ons that should be a
'y part of your daily routine are:

| Pesticides are poisonoﬁs to man aﬁd animals. Use them
only when needed and handle them with care. Follow the
djrections and heeﬁ all precautions on the labels.
Avoid repeated or_prOlonged contact of pesticides with
the skin. Avoid 1nh§lat1on.of pesticide dUstS or mists.
Always weér protective clothing and respiratory devices
as stated on the iabel. Make sure they meet the requirements
as described on the label.
Wash youf hands and face before eating or smok}ng-aﬁd
immed{ately after completing pesticide app11catioﬁ; R
Kéep soap and water available at the 1anding strip or
loading area.
Change clothing regularly and freguently.
. _ _ Avoid spilling pést1c1de on your skin, and keép it out
of the eyes, nose, and mouth. If any 1s:sp111ed on blothing
or skin, - change clothing 1mmed1ate1y and thorough]y wash

| exposed skin w1th soap and water.
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Keepepesticides in closed, well-labeled containefs in
| a dry place. Store them where they will not centaminafe
food or feed, and where children and pets cannot reach
then. o o | | _" |
To pndiect fish and wildlife, do not.contaminate._
- lakes, streams, or ponds with pesticide. IDo not contaminate -
-.weils or other drinking.water.' Do not clean spraying -
equipment or dump eicess spnay material near such weter
- To minimize losses of honey bees and other pollinating
insects, make pesticide applications, when possible. during |
hours when the insects are not visiting the plants. Avoid
drift of pesticides into bee yards. | |
Empty containers are particulariy haznrdous Burn
~ empty bags and cardboard containers in_the open or bury
them. When you burn them, make sure the smoke will not
drift over neafby homes, persons, or. livestock. (Some
municipalities have restrictions against bunninge- |
consult the local authoritfes.) Crush and bury botfles:

or cans.
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