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: INTRC‘)DAUCTION |

\

Agricu?tnral productivity in the United States has increased enormously
during the half gcentury between 1930 and 1980. This, increasa has been due
mainly to two changes in farming practices, (1} the intreduction of mechan--.
ical devices to replace much of the human and animal‘effort previously used,

. and - (2) the deve]opment of chemical substances to control pests and to inA-
crease plant -and an1ma] growtn and production,

As «is the case with most new . deve]opments, the great benefits arising
from the changes have been accompan1ed by some problems. One of thdse prob-
,lems ha$ to do with the safe use of agr1cu1tura1 chemicals and pesticides.-
Spec1f1ca]}y, there are two areas of concern: the safety of the people wﬁo ,
use the chemicals, and the safety of the environment }n ich tne chemlca{s \
are’used, . . e
‘ According to the Bureau of Labor Statvst1cs reports’?or 1977, only the
" construction and manufacturing industried had higher rages of job- re&ated
injuries and illnesses than did the agricultural industries. Of every 100
‘persons employed in egricultura].product1on and services, over 11 have expe-
rienced some.work time lost because of work-related accident or sickness.
These figures emphasize the need for more\concern w1th all aspects of. safety

in the agricultural industries. R . v

This module contatns informagion concerning the safe hand11ng, use, and
storage of many chemicals that are frequent]y used today in the control-of
pests. These chem1cals are used 1n*both urban and rural env1ronments, and ,

in ‘the growing pf fodd cgops and ornamental plants.

~ ..~/“'~< . .
' Y - OBJECTIVES

Lo . . T S
Upon completibn‘of this module, the student should.be ablé to:
&rief]y define an agr1cu]tura] chenica] and a pesticide, and name three

governhental agericies 1nvo]ved 4n regu]at'ing these'substania. (Page

3)
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2. List one way to help prevent chemicals from entering the body by each / .

of the three common routes of entry. (Page 4)
3. Name two hazards other than poisonind, that are associated with the han- L
. dling and use of agricu]tura] chemicaTs, ,and descrﬁbe measures that

should be taken to avoid these dangers. (Page 6) - ) ’
4. Compare three ways chemicals can cause problems when contacting the

eyes, apd explain suitafle f1rst aid .procedures. (Page 8)
5. 'Name two types of protect1ve devices used to avo1d eye contam1nat10n
o when\york1ng'w1th chemiéals. (Page 10) ’ .

6. Identify the most common method of: contam1nat10n from pesticides, how
they affect the body, and four protective.measures to avoid. such con-
tamination. (Pade 11) . ‘ '

7. Describe first aid procedures for a person/ﬁho has 1nha1ed poisonous
/ . “fumes, and tell what protective measures can bf used to avoid inhaling
chemical vapors. {Page 13) -
8. Explain two ways pesticides are likely to be ingested. (Page 16)
ot 9. Descrj9e~precautionary measures to take when storing and mixing chemi-
cals, cleaning.up leaks and spills, and disposing of chemical wastes. .

, (Page 17) o . ‘

.

* 10. Discflss the use of labels and manufacturer’ S directions for storage and
use of chemicals and pesticides. {Page 21) ’ \
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OBJECTIVE 1:  Briefly defﬂbe an agricultural chemical
and a pesticide, and name three governmental agencies
involved in regulating’ these substances.

. . N

'Agricu1£ura1 chemicals are those substances or mixtures'of substances
that are commonly uééd in the productiop or protection of food, fiber, and
forest producis. These include the fertilizers that &ncourage. plant growth
and the 6esticides that control unﬁanted B]ants, animals and disease organ-
isms, . ' _ N

- The word. "pesticide" Jiterally means "pest killer." There are man

specific pesticides among which are: herbicides which kill glants, rode fi*/

cides which kill rodent; (rqts and mice,-primarily), and*insecticidgs which
kill ?nsects. $6me of these may also be- capable of‘ki]1ihg the workers who
use them. ) ' - .

The use of‘311‘eofentia11§’hagardous agricu]tyrar ghemica]l_ﬁs regu-
lated by several state amd federal agencies. The United §tates 5gpantment ~

of Agriculture (USDA) and the Envigonmerntal Protection Agency (EPA), both -

have broad, gene}a], requlatory powers over agricu]tura]'éhsmica]s. ﬂThese
agencie$ set general and  specific standards that must Bé met before certain.
. of these.chemicals .can be .used. )

. .

e . X h%
The s;fety of ag?icujtgra] and chemical workers who work in the préduc-

tion of pesticides jis also a cdntern‘of the Labor Department's Occdpetiong1
Safety-a Health,Administﬁétfon (OSHA).-. The purpose of .the Occupationa]%

+ Safety an 'Héa1tﬁ Act‘of_l??d is f.:.to assure so far as possible-every
work ings man and woman in the Nation safe dnd healthful working-conditions
and to breservp 6yr hum%ﬂ ;esourcés.“ Thisiagency's authority,ex!ﬁn&s to

. such things as-the type of protective clething that must be worn while usinq_
hazardous substances, andnghehppﬁcéntration of substagces that is permis-
sible 1nftbe a}r Sbat workers -breathe. ’ '
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——  ACTIVITY 1:* .
.+ 1. Define and descr1be an agricultural chemical E ' . )
pesticide., = (20 ¢ o
a. /
. . v
b -
2., Name three federa1.agéhcies that have some control ) .
over the handling and use of agricultuéa]‘chemi;
cals. ™~ . - SR
' a. ' -
b. .
el .
e ~
OBJECTIVE 2: List one way to help prevent chemicals RN
from entering the body by each of tHe three cdmmon. ,
routes of entry. .
A - o

The number of governme%ta] agencies that ‘are involved {h the regu]qfion .
6f agricultural chemicals s _an indication of the serious coﬁseauences of
the misuse of these valuable products. yHumans, as well as other fOrms of
11fe, can be sickened or killed by such chemicals. Careless, dq]1berate

¢ r d =
‘contact with some of these substances, or accidental, even indirect, contatt

} . R .
with the more toxic (posfonous) ones, can be dead]y. . . {
Substances that cause harm to humans may enter the: body by one of threes - -

- rputes (F1gure 1). One route of entry is tqrough th®-ingestion process.

Ingestion occurs when a substance is taken into the mouth and swa]lowed.- . ‘

Accidental 1ngest1on of chemicals can happep when a ‘worker eats contamlnqted PR ' |

food, or dr1nks contaminated water. To avoid these problems, food and drink . }

must be kept- isolated from areas of potential contamination; hands should be ) Do

washed thoroughly béfore handling food and drinks. T*‘ . - ‘ ot S |
: ' - o . S

e : ]

*Answers to Activities Bﬂgin on Page 26. -
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A second route of .entry is the
breath1ng Iresp1rat1on) ‘of contami-
nated air. Ways %o avoid cootamina- .
- tion of the respiratory tract include )

the wearing of proper respirators and
nssmhAﬁon the use of appropriate ventilation
equipmeqﬁ. Care in handling and
storage may also reduce the level of
airborne contaminants.
DERMAL The most common form of contami-

Figure 1. Routes of entry nation (dermal) occurs through the
into the body.

-«

skin, Since mary chemigals are
"handled during mixing; use, and storage, contamination through the skin +is a

- A
major problem, Hear1ng protect1ve c]oth1ng such as rubber or neoprene

gloves is one way to reduce this hazard Removing contaminated clothes and
carefully washing the skin w1th soap and water will also reduce the possi-
bility of dermal contam1nat1on. oy

The labels of all chemical contalners shou]d be read thorough]y before
chemicals are handled. Then, if accidental contam1natlon occurs, the 1abe1 N
will have supplied 1nformat1on about what musf“be done to prevent 111ness or
even death.

EEEE— ACTIVITY 2! s

. 1. Toxic chemicals can enter the body through- R
, or through contamination of the

' f. Name one way to prevent chgm1ca1s entering the body
through each route of entry.’
. . . L 8

b.

C. ) I{A
— 12
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OBJECTIVE 3: Name;tgo hazards dther Ehan poisoning that -
are associated with the handting and use of 'agricultural
éhgmica]s; and deschbe mealures that should be taken to
avoid these dangers. ’

&

‘ The letter "N on a fertilizer sack, and the middle letter in "TNT"
nd for the same element, nitrogen. Compounds of nitrogen are often capa-
b]e of exp]od‘lng‘lith enormous force;. guncotton (an explosive) is made by
coating fibers with sugh a mater1aJ: Large stores of fertilizer have been
involved in a number of disastrou§ fires. One such ?{re and explosion
_occurred in Texas City, Texas, 1n 1947, and-took several hundred 1yves while
destroying a large

rt of the town f industrial waterfront.

Even when ively sma]]_quaqt1t1es of many chemicals are used or
stored, ‘there ‘e:u!-: a definite fire hazard When chemicals .are purcha'sed
afd stored, they should be handled 1n %ccordance with label, d1rect1ons tg//
prevent the hazard of fires and exp]os1ons.

The degree of danger involved with a particular chemical in 17quid form
is often indicated by its “f]ash point."” The flash point is that téhpera-
ture at and above which the ‘chemical forms explosive vapors. -Low flash
points thus mean more danger. .Substances having flash poiéts at or below
§O°E must be labeled: DANGER - EXTREMELY FLAMMABLE! KEEP AWAY FROM SPARKS
AND HEATED SURFACES. For chemicals with flash points between 20° and 80°F,
the warn1n9 statement must read “Narn1ng - Flammable! Keep away fro

. and open flame." Those chem1ca1s that have flash points over 80°F but
over 150°F mu§t\Qg 1abé1ed, “Do not use or store.near heat or open flame."
Certain chemicals in powder form also bresent fire and explosion haz-
ards. Sodium chlorate will ignite when in contact, with organic matter, sul-
‘fur, sulfides, phosphorus, powdered metals, strong acids, or ammonium
salts. Once a containe® of sodium chlorate has been opened, the entire con-
. tents should be used. Dusts or powders, especially the very fine ones, may
1gdite aqd bdrn as violently as gaseé. Grain elevator explosions are exam-
ples of the violent results of ignited dusts. : W

-

, ' | 9
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The safé storagé of all agricultural chemﬁch]é, 1nc1@dind fuels and
solyents frequently uspd in farmf%g 6perations,,requires that fire extin-
éﬁishers be régdily'avai1ab1e. A11'workers whose dutfes under their ‘
’emp1oyer's emergency agtion plan include the, use of chemicals shou]@'kndw
the 1oéation of. firé fighting ehuipment, the type of equipment avai]ap]e,
and>the correct proceduré for its use. Information about the classifica-~
tions of fires and the correct exfinguisher to use for each type of fire is

¢

given in Figure 2.

OROINARY 1. Extingurshers suitable for Ciass A €LECTRICAL 3. Extinquishers suitabie for Class C
fires shouid be Wdentifed by atre . . MT s id hbe ldent!loed'by a cue
. angle toataiging the letter A" cif containing the tefter “C." 11
f colored, the trangle shouid be colored, the square couid ba col-
colored green, USE ON* Wood, ored biue, USE ON: Elecirical
paper. cgth, and so on, equipment, motors, switches, and
’ ) . ’ soon. -~ -,
[COMBUSTIBLES . + EQUIPMENT
~
¢ ' ¢
. COMBUSTIBLE
FLAMMABLE 2 Ethr&w&oﬁngbmaan 8 i 4. Ektinguishers suntale for fuas in-
fires d be wenty mmv"‘a " ) - . voiving matsis should be wentfed
W‘gl;v?: the o e covid be' . by 3 hva-pouln'ted';u:dctm;n;;\an'no the
v : letter “0.” If colored,
colo:ad '?d'u\v?so?)x. Gasolwne. ’ ,ioﬁ'u be cotored yeilow USE ON:
paunts, ols, : Potassium, sodium, powdered alums-
* . num, and. magnesium, '
LIQuIDS . METALS - 4

¢

Figure 2. Fire extinguishers.

-

Chemical spi%]s and leaks may accoﬁpany fires or explosions. In the '
eVent of such an aécident; it is necessary to take action to protect human.
1ife and health, Hvx?ck and wildlife, and the environment. Massive
spills produce both ediate and long term results, many of which are not
well understooq at this time. Howeven, more specific information can be
fouﬁd in the "Hazardous Materials - Emé gency Action Guide."! Becayse there
is so much that is not known about the,effects of chemicals, it is'larticu-
1a51y jmportant that care be taken to see that all safety regulations are

observed in the}storage‘and handling of these substances.
. Y

/

* €

4

Lnjazardous Materials - Emergency “Actipn Guide." U.S. Department of
Transportation National Highway Traffic %g:ety Administration, 1976.

SH-50/Page 7
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Manufaeturere of agricultural Ehemfca]s, with help from governmental
agencies, have- devised new types of containers that resist rust and
punctuges. Tank cars for rai]way transport of chemicals have been
strengthened sqfthat they resist rupture even in a collision or derai!ment.
It % very 1mportant that proper containers be used at a]] times. No™
flammable 1liquid should be transferred into a glass conta1ner that might
break and cause a spill. The d1rect1ons on the label of ‘a dangerous
chemical specify the condltlons under wh1ch the chemical is to be stored.

v

As wltb a]l‘packdge 1nstruct1ons, these gust be observed! .
’ S — ‘ACTIVITY 3: _e .
(Fill in the blanks.) . !

Joo- o7 Two acc1gent hq‘ards, other than po1son1ng, that

I

are assoc1ated with the use of agr1cu1tura1 chemi -

cals are: . . and
‘ ' ‘ , » ;

i
4. Workers who deal with chemicals should know what

three things about fire contgol?

a. '

b. . :
c. A

4

*

OBJECTIVE 4: Compare three ways chemicals can cause
problems when contacting the eyes, and explain suitable
first aid procedures. ’

One of the routes through which chémical poisons ¢an enter the bedy is

the skin, and the eye is the most vulnerable skin Erea. Chemicals in solid,

liquid, and gaseous forms find their way into unprotected eyeSs. Solid _par-
ticles can irritate the de11cate eye tissues by scratch1ng br cutting the
eyelid or the syrface of the Eyeba11. Solids can also produce “chemical

*
~irritation when they are dissolved by tears and react with the 11v1ng tis-

sue.

—
~

Page 8/SH-50 . R 1

y
&

[N




. are app11ed, can produce chem1Ca1 1rr1tat1oq on contact w1th the eye. Even

R o ¢ ‘\"‘7.-' ‘"
~ 6\{ ‘ N .
’ :' ' r “
)
N T ."’ [ .
3 . , /

)
L1QU1d forms o( chemlcai! can produce the same type of t1ssue irrita-
tion, and they also cam ﬁroduqe therma] (temperature) 1nJury if the¥ are ’
unusua]]y hot or.cold. . . L. : o

¢

Chemical " vapors, fhe gaseous fogm in wh1ch ‘many agr¢Cu1tMra1 chemicals -

substances that have a low 1eveL o?’tox1c1ty may . produce damage when @CC1-
dentally 1ntroduced into the eye. Lye gamage from* chem1cals ranges from the
irritation that results from 'solid part1c1es, through s1mp1e burning and .
redness, to total blindness. Damage Troﬁ chemicals can a]so be system1c

'(affect1ng the en"re body- system) due to the absorptian of chemicals' info

the whole body through the mucous membranes,that line the eye socket.
' A stinging or burn1ng sensation is usually the f1rst 1nd1cat1on that P

foreign substances have entered the eygs. If such burn1ng dEcuns, the eyes . §
shou]d be flushed 1mmed1ate1y'§nd cont1nuOUS1y fbr 15 minutes-with large )
amounts of clean water.a When Bhis is done, the person shou]d’e\ medicat .
attent1on 1n all bug»the most minor ‘cases. It is important in thegcase of o
chem1ca1 injury, to the eye, or to-any body - part to Yo]]ow an spe ial f1rst .
atd 1nstruct1ons 1nc1uded on the product. 1abe1 Existing laws now require é ,
that* such 1nformat10n ‘be on EyERY hazardous product ) . oL
EEEE—— ACTIVITV 4 . * . ' e
. 1. Mark "True" ih the. b]ank beswde each correct ending
L
. for this sentence. - . ‘ ) .
~ ' Chem1ca1s acc1dneta11y 1ntroduced into the eyes may
. (a) cause blindness. ’
b) change eye cqhor T
—— ( ) ?v 9 Y ‘O 1 \ ) " - »
(¢) enten}the,who]e system. : . BN, O
) L ' (d) scratch or.cdt the #ye. . _ ) - . .
o (e) causd nearrsightedness.,
L) reduce the eye's size. )
2. Comp]ete the fo]]owlng sentence. . ‘ T
. 1t ’
"Thé first and most ufpprtant tmng to d@nf chemi - . L,
' ca1s get into the &yes is .
‘ .
! L] \ .
~
? - -»
. >
\ . v . v
' . : e . © . SH-50/Page 9
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”r:'" ,; . . * ‘ . 4 . » - | ot .
oai£c1uvs'5 Name two types of. protect1ve devices used ' | - . .
oo to avo1d eye contam1nat1on when working w1th chem1ca1s.

4 »
.

—p— - .
- » ,"§ince the eyes are an extfeme1y vulnerable and sensitive area of the
' . .5 body, protecting them from damage should be a prime concern- for every' ' :
". ’l Wprkera Many agrigultural chem1cals are harmful to the eyes,. sd safety AT -
g]ésses shou]d’be worn as a m1nfmum protect1on at all times. Add1tvana1 '
afeguards may be needed, depend1ng on- the chemical be1ng(ased. Contact ~
e . lenses typically 1ncrease the sens1t1v1ty of the eyes and make them mor
vulnerable to 1rr1tat1ng ‘fumes or chemical contamination. It is. adv1sa:\e,
therefore, to avoid wearing contact 1enses when cont1ﬂued exposure to poten-
. tial chemical hazards exists, - ' ) l'
) . B Bes1des safety glasses or chem1ca1 splash goggtes, a face mask or face" _
,- . sh1e1d should be cbnsidered when use of chemicals,. or short term use of very ’ '
<" '- hazardous chem1caJs, is likely. These devices may be used 1n comb1nat1on
)’f vnth one of several types -of respirators chat protect the breathmg , ‘
procosses as well as the eyes. - : . .
_ In addition to wearing proper protect1ve devices, wiping off facial . g
_sweat should never bé done by ‘using the.hands or shirt sleeve. Glean, dis~ - ¥
; - . posable towels are recammended. as a proper substitute. ' t '

Py .o - £
. & 5 ' ’
. - R ACTIVITY §: o EEEE——
Two devices that can be used to protect the eyes while ‘.

' workinb with chemicals are 7 and

_ Bage 10/SH-50 . . s . ) . ,
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OBJECTIVE 6: .Identify the most common method of con®am-

q fnation from pesticides, how they affect the body, and - -
h , .

four protective measures to avoid such contamination. }

. — ’ (]
s <« 7 \
Poison1ng from the handllng amd use of pesticides is most 11fe1y to oc-

cur through the skin.

the skin resulting from a cut or scratch,

The mqst obvious® route of entry is through a. break in
‘Where skin_ 1s damaged, extra cau-

‘tion must be observed to avoid contam1nat1oh Rubber or p]asthf g]oves and’

* aprons are often used to afford this type of protettion.-

Even skin that is unbroken tan permits chemicals to enter-the body.
This is e3pecially likely where there is much body hair. The hair itself
tends to hold the chemicals, and the hair follicles a]]ow the chemicals to
Jget be/g)th the tougher outer sk1n., Those chem1cals that are potent sol-

vents can actually poison by. penetrat1ng the unbroken odter ,skin. They do

this by dlssolvrng the fatty parts gof the skin cells; thereby open1ng t1ny
holes thﬁlpgh which the chemicals® can pass.

Among the actions that workers can take to protect themselves from
cheﬁ1ca1 damaqe ;h;pugh the skin are the following: '

- Wash the body thoroughly S?ter all exposures to chemicals (pay partic- .
-ular attention to washing hair and f1ngerha11§)

~
+ Wear clean clothes each day, and be sure contaminated cTothing 1s com-
¢ pletely washed ‘and rinsed. (Note: 1if clothes are ‘washed at home, care
_/shou]d be taken not to expgse other family members to the chemica]s) -~

- If working around liquid chemica]s, wear water-resistant shoes or boots
(not leather or fabr1c) . .
o

- Use all protective gear available. . .‘
. Seek medical help if symptoms of: poLsonino appear.

.

Symptoms of‘poisoning from a given chemical .are usually similar,
4;ardless oﬁaihe route of entry into the body. The symptoms will vary with
the ty chemical involved, with the quant ity of exposure, and with the
physjcaf size and copd1t1on,oﬁ the person poisoned.
chemica\.l‘hat have been involwved, in injury to the technicians working with
them are the following: ‘. :

The major groups of
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+ Organophosphates, whose symptoms begin within 12 hours of exposure.,

-* « Carbamates, whose symptoms are simjlar to Ehe'organophosphates but can -
be treated more readily.

»
“

+ Chlorfnated hydrocarbonsa which have poisoned very few applicators, but
- €an’ contam1nate the enviromment.

. Nitropheno]s and pentachloropheno]s, wh1ch the a very rapid course of
illness - the patient usually either d1es or-gets well within 24 to 48
hours of exposure.

.+ Inorganic pestic1des, which depend for their poison effect upon the

mineral from which they are .made. > e

which irritates the respiratory tract,.to nicotine, which is a very
dangérous, fast-acting nerve poison.
. .

t Among the symptoms that are comman to poisoning from many of the chemi-
cals are nausea, headache, dizziness, rapid \breathing and %eartbeat, loss af:

“ Plant-derived pesticides, -which range in izficity from rotenone dust,'

t coordination, blurred vision, unconsciousness, and difficulty in-breat?ing.

" In severe cases, death can. come rapidly if the victim is not-treated
J

bromptly. v
' annel— ACTIVITY 6 —

1. Place an "X" by each of th /following that is NOT

*

normally a common symptod; f poisoning.
___(a) Tingliwg in feet and hands.
(b) Loss of coordination. .
(c) Earache. g
(d) Loss of balance.
(e) Nausea.
(f)  Headache.
(g) Rapid heartbeat.
(h) Diff1cu]t breath1ng.
Name four methods that will reduce the 1ikelihood
of contamination of the skin yHen using peséicidés.

3
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) . OBJECTIVE -7:

Descr1be first aid procedures for a/person N |
who has 1nha1ed po1sonous fumes; and tell what protec- (f
tive-measures can be uSed to avoid inhaling chemical

N
]

VGDOFS. D - : S
—h " Y -

S

g .When someone has been exposed ‘to po1sonous fumes, it is urgeny to get -
" that person to fresh air as qu1ck1y as possible. .However, before entering
an area to aid a victim, the Tescuer must be sure that tne atmosphere is
safe,”or chance becoming a victim as well, If the victim is breathing, he
M she should not be "s1apped on\the back® ér subjected to any procedure
wgesigned fo “help" breathing, . If breath1ng has stopped, then one person
should begin-rescue breathing or CPR procedures while another'person goes-
= for mgd1ca1 help. Again, getx1ng the victim to fresh air is the first
priority. Permanent
very brief exposures to po1sonous fumes. Scarrlng of the lungs reduces the
body' s ability to take ox}ﬁen—and give off waste gases. Lung scarrind atso
makes the body more susceptib]e to d1seases such’as pneumonia and bron- _
chitis., X
The lungs are oné®of the noutes by which poison can enter the entire
One breath of cyanide ~wh1Ch is sometimes used to fumigdte dried
seed, has been krown to be ﬁata1 Cyanide kills by combining with red blood

cells »in the lung in such a way that the red cells cannot take up oxygen to

bbody'..

© carry to oakts of the body“ ) o -

Because prevention {s aTways better than treatfient, it is important for

.pest1c1de users to know the various types of cgspiratory protective devices
that are commonly used. The' 1abel on some pesticides'specifies the type of

respiratory device most suitab]e. Proteciion is’ especial]y 1mportant in the

following situations: ° °~

. 3 » . .
L8 4 : - ’ 4
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oL . . <. ‘
+ When wbrk1ng-w1th a htgh]y toxic chem1ca1
+ When’ exposure " for 1ong periods 1is expected.

»

- When working in an enclosed area.

[}
.

One type of respirator that is recommended for"use uith poisonous agri-
cu1tura1 chpm1ca1s s the chemical cartridge resp1rator (Figure 3a). It
shou]d be\worn during exposure to, 1nterm1ttent concentrat1ons of a toxic
pest1c1de. H1th this typelof resprrator a1r 1is inhaled through a filter
pad and a Cartr1dge made to absorb pesticide vapors. Thesg.ha1f face masks
‘cover the'nase and mouth and remove - -most harmful vapors, gases, and par-

“ticles from the air.*kSeparate qogg]es can be'worn,to protect the eyes.

A chem1ca1 canister resp1rator, or gas mask, (Figyre 3b) shou]d be worn
when one is exposed to*a continuous concentration of toxic pest1c1de. This
type of resp1rator affords greater protect1on than the cartridge type respi-
-rator, put shou]d not be used in situations in which the oxygen supply ‘is

"ow'(such as when working im a silo). . i
Figure\3c 1f1ustrates,a a?r-suppfied Tespdrator that-can be used when

the oxygen supply is 1ow, when working with toxic chemicals in an enclosed

area (as Hn fum1gat1on) and when work can be done near.a supply of clean

’ a1r. C]ean air is pumped through a hosé to the face mask. H;»

A self-contained breath1ng apparatus (Figure 3d) can be used under t
' samé conditions as,the air-supplied resp1rator except that the user does not
hav¢ to be near a supply of fresh-air. This unit includes a tank of air.
that is carried on. the back; d]]owing greater freedom of movement for the
worker,
To .be effective//;n} protect1ve device must be c1eaneddpod ma1nta1ned
properTy. The face shields or masks shou]d be washed daily after use..
;Cartridges must be rep]aced accord1ng to manufacturers' schedules, and alr
tanks must be- kept charged. Hoses and connections should be checked for
Jeaks on a scheduled basis. .
. The descr1ptions included here are meant to present an overview for the
use and function of various resp1rator%. All workers in a position to need
one of these devices should receive proper training in its use and care

before usfng it in ah actual, hazardous, work situation.
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Figure 3. Respiratory protective devﬁes. . i
“
— ACTIVITY 7: _ ‘

List fy&r ‘types of pnftectijve devices for use around
des .

poisonous gases and vapors

when each should ~

L
A
be‘us.ed.) -
1' —
‘9 . * &
3v - ’. ' ) 2
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4.
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OBJECTIVE 8: Explain two ways pesticides are likely to )

be.1ngestedm Ll | - -
\ : y i "
To ingest means to take into the body througq_the mouth. Pofsons and

_toxic chemicals pose a $erious threég to life and hea]th‘yhen taken into,the

body in this way."LiSteq below gre some of the cowmon-sense'ru1es that can

_help to prevent the écgjdenta] ingestioq of qusons. PR

1. Never. .eat, drink, §moke, or ché@ guiy or tobacco while handlﬁnq toxic

chemicals. )

2. -rKeep all poisons in their originai containers. (Many smail children .

have been poisoned by chemicals that were stored in food&containers.)

3. .Use protective clothing and devices while transferrjng’gr mixipg chemi-
cals where splashing.is a possibility. T

4., Shower, using soap and warm water, aftgr handling pesticides or otHer’
toxic chemicals. Wash thdroughly any eating or dripking utensils that
may have been contaminated. . X -

Toxic chemicals are takémr into the body with fdod ana water that has
beéh contaminated. Care must be exercised when using-pestiéides to ensure
that the chehica] does not drift or run off into waterways, wells, or
ponds. Both human and 1ifestéck food must be protected wpen pest cqntro]
operations in storage are;é are begun, When food cfbps are tre?ted with
pestficides, a cer'Eain amouht of time must parss before_it is*safe to harves
the, crop. The timewvaries~with the crop and the pgison, and the time
required will be stated on the pesticide label. ]

.The sy@ptoms of pesticide poisoning do not differ significantly with
various routes of entry'int6 the bo&y. Hpwever, the rate at which the
symptoms appear may vary, depending on the route Pf entry and the chemical™
foxicity. Some of the common Symptoms Ggre listed earlier in tﬁis module.
It }s important to note that many of these sympEom; ace¢sim11ar fo those of,
go]ds, *vimus atfacks,“ hsfhma, heaﬁ stfpke, and pneumonia. bestfcide ¢

: . ‘4
poisoning should be suspected any §1me a person shows signs gf i]]nessqgfter
using or being around these chemica]g. Some product labels 1list the symp-

. .
]
¢ . .

~
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-

, toms of poisonjng &ithJspecifi% measures that should be'taken if such poi-
L. . A , . .
‘soning occurs.,, . O ~
]
If

po1sonous substance is accidentally taken into the mouth, the
f%on shoqu ;be.to wash the mouth liberally with clean water, The

victim should then be taken to & doc;or or hospital for medjcal care.

'Largcr cjtfes uften have emergency medical care and poison control centers

availaple, ', (Th1s 1s not the case ?n rural areas.) Medical care should be
obtained any time tox1c substances.are ingested} The container label should
be taken for medical personnel to use -.do not induce vomiting unless the
package label directs that action. Some chem1ca1s do even more damage when
vomiting occurs. Med1ca1 facilities often do gastric lavage (stomach pump-
ing) to-remove any remaining poison. This is to avoid the danger of the

patient aspirattng the fluid (breath1ng it into the 1un§s)

. # ACT]V]TYS ‘4
Name two ways that toxic chemicals can be acc1denta]1y
ingested. ' A :
1. : L L "

2. [ ' 7 - .

A N - - .

P
OBJECTIVE 9: Describe ‘precautionary measures to take

-~ when storing and mixing- chemicals, cﬁeaning up leaks and-

. spills, and disposing of chemical Wastes. | N
- ," 'l "
The safe and effective yse of pesticides and-other agricultural .

i
chemicals requires care, attention, and knowledge at every step of the

procéLs: from initial selection to final disposa] Before the chemica] is

_purchased for home, farm, or commercial use, an exact determinatior of the

purpose to which the product is to be p‘f‘must*be made. One of the first, ////
and probably the best known ef the modern day pest1c1des .1s DDT. When-it
was first released, DOT was w1de1¥ hailed as the solution to th

problem, and was used 1n all kinds of s1tuat10ns with a

approach. "After a time, however, insect resistance t

A\

e effects of DDT’
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The "shot gun"‘approach has now been replaced with a neé'awareﬁess that
a §pecif;c chemical should be used, in the approvéd ﬁanne;léh%y, to treat a.
specifib problem. Therefore, before a person can select }@e appropriate
chemical, the‘prob1em'mu§t be identified. The U.S.- and §tafe Agricultural
Extensipon Service can'be ve}y helpful in identifying sotl defigiencies, in-
sects, fungi, and other prob]ems,'and in recommending xgé'prope treatment.
Many chemical ﬂgﬁticides are carefu]]y regu]q;ed with;§pecific graining and
certification required before purEhase or use. These chemicals are con-
sidergd very Hazardous Snd should not be used by untrat%si;yérkers.

When the correct chemical has been seleé¢ted and seeﬂréd; storage and

handlind.become the next area fordﬁbﬁ337n<¥ The amount of a pésticide on
hand should not be greater than nécessary to meet foreseeable needs. The
danger associated with the stored pesticides is related to the quantity
stored, the age of the stock, and the place and conditions of storage. Dan-
ger in hand]qu’tomes primarily from l3ck oﬂ'awareness of propér proce@urgs
and from_failure to observe known rules.

The proﬁer equipment for each job is essential to safe operations, both
in agriculture arnd in other businesses. Tanks, valves, mixing devices, and
nogzles should be clean and correctly adjusted before they are put into'
u§e.; Hases should be inspected for signs of weakness and cuts that dould
peFmit leaks. Equipment shgyld not be overloaded, as this can, lead to -
spills and to improper mixing or d;;;r$butioé. Training in the use of
equipment is usha]?y‘§;;i1ab1e from dealers or_manufacturer's representa-

,aﬂﬂ‘is a part of formal training courses offered by schools and the

tives
//Eifg;:}oh Service. Safe and efficient operation of equipment depends upon

understanding the correct Jse for each piece of equibment and on complying
with directions found on/the labels and in the booklets that come with the
products. ~ L >

T A gimple safety technique that should never be ignored is known as the
"Buddy §ystem." This means:that an 1ndiv¥qua1 never uses hazardous chemi-
cals alene. Workers should form a f‘am w%th,at least two members, so that
if one encounters a problem, the other will be there to help. All team mem-

‘bers should be thoroughly acquainted with the cheq?ca], its handling and

L 4

‘
' 2]
’ .
' . i .
.
- .
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use, hazards, contamination symptoms, and fir§t aid requirements. Awareness
of the symdtoms of pesticide poisoning, }1sted‘$ar1§eF in this module and
also listed on product labels, will aid a partner in detecting signs of a
developing pf@b]em in time to seek help. T . .

A partléu1ar1y haZarddus part of any chemical use is the mixing opera-
tion. . Every person working directly with chemicals that are being mixed or
' transferred from one container to another should make use of appropriate
protective geavy, such‘ps face masks, gogg]es, respirators, aprons, water-
proof boot§ gloves, and so on, Mlxlng of chem1ca1s should be.done out-of-
doors, if possible. 1f the operation must be performed in an enclosed area,
adequgte ventilation is essential. The amount to be mixed shoqu ‘not be
greater than the approved capacity of the applicator container., Liveétock;
pets, and peopTe who do not need to be pre;ent should be kept away from the
mixing area. If there {s a breeze in the mixing;area, the worker should
stqu so that the breeze blows away from the body to avoid contam1nat10n
from b]owwng dust or mist. However, natural ventilation cannot be .depended
upon for protection agawnst ‘harmful exposure. » \

- Before a pesticide is mixed, directions shou]d be read comp]ete]y.
The operator shou]d nét rely. on memory, part1cu1ar1y since the 1nstruct1ons

‘*‘_fbr m1x1ng differ for various chemicals. Sealed/paper containers should not

geﬁtaﬁTTﬁT'. aper should be cut with a knife that should then be

thoroughly cleaned.

When mixingor tran;ferrina a pesticide, the worker must always keep
‘the product below eye level to minimize the change of splashing 1
face. If a splash or,spill dccﬁrs during mixing or loadtng, the process
should be stopped at once while workers remove contaminated clothing, wasif
thorough]x-with detergent and water, and clean up the spill. Speed is
essentia]‘ R ’

. Leaks and spi]]s must be cleaned up prompt]l and in accordande w1th
regulations. ,The first concern is to keep people away from the sp111 -The
area should be roped off and. flagged, and should“ndt be left unattended
while danger exists. Every effort should be made to confine the spill to a
small area. If the spill is small, the worker ﬁ;y be able to accomplish the

clean-up operation without heip. C]ean-up consigts of (1) absorbing the
B 3 . \ <
N : . :
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pesticide wjth dirt, sawdust, or another absoroent substance, (2) shoveﬁng . ‘
the contaminated material into a leakproof container, dnd (3) disposing of

dt in an approved manner. 4 :

After the sp111ed chemical has been removed, the area SHOULD NOT be
hosed down, since this spreads any rgmaining chemlca] The ared where the -
spill occurred should be treated w1tc a substance that*w11$ustop the chemi-

cal action. Compon lye, ammonia, or chlorine bleach are sometimes indi;ated
on the product label for this purpose. ° s - .
If, the spill is a large one, outside help may be needed. This help can
be obtaiyéd’ﬁ?‘p]acing a toll-free call to The National Agricultural éhemif
cals Association Pesticide Safety Team Network. ‘(The=number is (800)
424-9300 ) This organizatdon can prowide instructions in the.eorrect proce-
dure ang will give referral to the appropr1ate Tocal agency. In addition,
[f a major Spill occurs along a state highway, the highway patrol or highpay
department shou]d'be notified, If food or water is contaminated by the
+spill, local and state health officials should be notified,
[f a leaking container is discovered before a 51gn1f1cant spill has oc-

‘:‘Q
be exercised in handling a leaking container, since there is a possibility

curred, it should be disposed of in the approved manner. Great care should .
of 1t$’ruptur1ng and spilling the entire contents.
“ Good housekeeping pract1ces can avoid many problems assoc1ated with
agr1cu1tura1 chemical bse. Both the mixing and the storage areas shou]d be
- ma1nta1ned 50 as tg be c]ean, dry,.and well ventilated at a]] times. Empty
contalners shoglg,be-stored under similar conditions while awaiting d1s-
posal; All equ1pﬁ5nt used inm the app11catlon of chemicals should be cleaned
thoroughly before being put away even™ for a short t1me.ﬁ The water used to A
~ wash equipment should be collected for'disposa1 if itais likely that a sub-
staht;ETxresidue;of>poison remains.
‘D1sposarmof excess pesticide and of pesticide containers should be car- |
ried out according to EPA (Envdronmenta] Protection Agency) recommenda-
tionéq\%ij/possib1e, these substances should pe burned in a specially

designed pesticide incinerator, If proper»faci]it1es for burning are not »

-~

avéi]sb]e,ethe pesticide and the contai%Frs should be buried in & specially

1
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designate& landfill, If ‘that is not;possib1e, the materia]’%ust be stored
until such time .as it can be_disposed of in one-of these approved'ways.
_There are some addjtiodl] ways 1n which containers, but 29t the chem1-
ca]s themselves, can be dxsposed qf proper]y. The EPA recommendat1ons
‘d1v1de conta1nérs"hto three groups with spec1f1c d1rect1ons for disposal of
each. Group I containers are th;§e that will burn and thatlyﬂd organic or
metallo-organic pesticides (except those containing-mercury, lead, cadmiumv .
or arsenic). -Group I containers may be burned in small numbers as permitted
by state and local regulations or buried sing]y in odbn fields at a depth of’
at Jeast 18 inches. it ] n
Group Il containers are ones which held the same suBstances as Group .I,.
but which will no{ burn. Qlﬂey may be rinsed according to established meth-
ods, making certain that rinse water is cdllected in a tang as specified.
These containers can then be returned to'the manufacturer ﬁpr reuse, re-
Tycled as scrap metal, or buried accordihg to state and locdl regulations.
| Group III containers are those which held mercury, lead, cadmium, or
- arsenic compounds. These must ﬁot be burned, but should be buried either in
-.a sanitary landfill, if rinsed, or in a specially designated landfill if not

.
. . .o ,
» - .
. M,
153' - N ] o
. . .

rinsed.
' L J
— ACTIVITY 9: ’

List three actions that should bd taken if a splash

- contaminates a worker who is mixing chemicals.

' 1. p i \
2. ‘ .
3. N
s 7 X

. OBJECTIVE 10: .Disedss the use of labels and manufac-

turer's directions for sforage and use of, chemicals and

pesticidess %
: P

-

The label attacfed to a product is one ‘of the most valuable assets the
agricdqtura1 chemical worker has. It serves severa] purposes:

o SH-50/Page 21
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- 1. To the manufacturer, it+is a license to‘§g11 - J
) 2. To governmenta] agencies, it is a way to cob{ro] &istribution. storage,
‘ use, and sposa] of the product. oo
3. Tot er, it is the main source of facts about the pr0per and legal
use of the product. , » .. .
4, To everydne concerned, it is-a way to tell about special safety mea-
* ° sures needed. ' ) : F

The label f?’effect1ve in use ONLY when it is read thorough]y, understood
, completely, and fo]]owed fajthfully.
The ‘sample 1abe1 in Figure 4 shows all” the types of information that ~ <
must appear on a product. Most of the information found on a label is clear
, and easily understood to people who work with chemicals., However; there afe‘~\
several topics that may requ1fe more exp]anation. One of those is the
“Re-Entry\Statement." This tells how long after the application it will be
before~it i.
especially impdrtant where fields have been sprayed, or where stored grains

safe for an unprotected person to enter the area. This, is

’
L -

) ‘ L. o
Another t at may be unclear is "Categdry of Applicator." This

k " . refer§ to a classificatton system based upon study, testing,,a.nd licensing .
of people who apply toxic chemicals. The certification of pest control -
L applicators is under the jurisdiction of both state and federal govern-
ments. A chemical that is designed “For Restr1cted Use" can only be so]d to

have been fumiga

and used by persons cert1f1ed by one or’ both 1evels of government. Y
Of particular importance on any label are the signal words and .,m-

bols. To do thei?.JoB, most pesticides must control the target pést. - By

their naturé they are toxic. Therefore, many are also hazardous to

people. The tox1c1ty of a product can be detarmined by reading the s1gna1

word and looking at the symbol on the tabel. The signal word tells approxi-

mately how toxic the material is to humans. The signal words shown in Table

1 are set by law. Each manufacturer must use the correct one on eve
. label. : ~

kY
)
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.-Figure 4. _Samplel of label that would be found on a pesticlide. - B
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TABLE 1. SIGNAL WORDS , * . .
*Signal © Toxicity. . Approximate Amount ’
Words, - : . Needed to Kill the ’
: (™ . Average Rerson .
21  DANGER'.. Highly toxit a taste to a teaspoonful
WARNING Moderately toxic .  a teaspoonful to.a - S
T g ' ’ tablespoonful - X .
A * - . " , ) - *
. A CAUTION Low toxicity or an ounce to more than = R
Comparatively free a pint
i froﬁ danger s o
*AH products must bear the statement i" ' o,
r " "Keep out of reach of children."”
- 3 , . ’ —_— —’ !P*> . ,
y One of the best ways to catcha person's eye is with symbols. This is, _

why a skull and crossbones symbol is used on all.highly toxic materials
alohg with the signa] word DANGER and the';ord POISON. ‘It is also very im-
portant for the user to know when and where a certaifi chemical can be prop- .
erly used The “.Danger," "Environmental Hazards," and "Crop" statements all . ‘
address‘th1s topic. Misuse of a hazardous chemical is a violation of the .
ﬁaﬁ as we'™ “a¢ a dangerous act to “both humafis and the env1ronment
- Most suggestions for safe storage of pesticides and other chem1ca1s
) "have peen~djgcussed e ere in this module. -However, because of -the ¢
critfcal importance of the e 1deas they are summarized be]ow

P .

+.Store in a well ventilated area. '

- ‘ 4
referable hbwever, 1solated storage

\
v

- Storage ip ajseparate building i
rooms can be used in certain

» Always, store pesticides in the original
tact and légible.

r * L9
° s ) . .
.



- materials.

—~ . " oon the-]abe]s of poisonous chemicals are

. Keep storage area locked when not in use. !

Keep a log of pesticides and the amounts of each in storage as wel] as
the date purchased v

[ P
. F1reproof the storage area to the extent possible. A
- Gheck containers periodically for corrosion, leaks, breaks, tears, and
so forth. ». N
Store empty conta1ners" in the storage anea, pending disposal. ¢

—

While manufacturer's labels give as much 1nformat1on as 1s possible 1n
. the available space, they qo‘not ensure safe use of theqe chem1c€}s. Only
-the user can accept final responsibility for the safe use of these valuable
Educated persons who are aware of safety princilples and are con-
cerned for themselves, for other people, and for the environmet provide the

greatest‘assyran%e that agrifultural chemicals will be used for the good of
all. _ '
s ) ‘e : : -

————  ACTIVITY 10:

; : (Fi1l in the blanks.) .

1. Three "signal words" that are requ1red t%Ebe uged

(\\ and. : . ﬁ ’

e -
. 2.1 is thzb:;itzpé;ponsible for the safle use
- “ . of agriculturafl icals and pesticigdes. g

:
b
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A g .
ANSWERS TO ACTMITIES

’

TN ACTIVITY : pe

1.~ a. Agricultural chemicals are those substance$§ or mixtdres of
substances that are commonly used in the production of or

- L0 protection of food, fiber, and forest products.. *
b. _A pesticide is a substance that k1}]s pests such.as unwanted
“plants, rodents, and insects. - - ’,
a. USDA. ‘ : o
b. EPA. . ' w
c. OSHA. ' ,
" 4 ‘ '
ACTIVITY 2 -
1. skin, respiratory tract, mouth (digestive system).
2. a. (Afy one.) food and drinks must be kept isolated from areas of -
ossible contamination; hands should be theroughly washed before
handling food or drink. P

b. (Any 'one.) Wear respirators; use appropriate ventilatton; take

care in handling and storing so airborne contaminants w1]1 be
\\\‘\/ reduced.

c. (Any one.) Wear protective clothing (neoprene or rubber gloves);
remove contaminated clothing carefully; wash skin thoroughly. %

L )

’ A A
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actviys T | .
1. F1re and explosion, leaks .and sp1lls. \
2. a. Thé location of fire fighting equ1pment. 4

. b, The type,of equipment available: / ’
c. The .cor_re_c'g procze'fiure for&s use, l . ] \\
_ACTIVITY 4 C e B
1., True (a)
. True {c). L o -
True (d) - oL \\ _
2. Flush eye 1mmediate3} and continuously for 15 minutes with large
‘amounts of clean water. ' |

ACTIVITY 5 ,
goggles, mask. : o

ACTIVITY 6 - ’ ‘

2. (Any four,) =~
The worker shou]d wear protective c]oth1ng, such as rubber g]oves and
aprons.,. 5

® The worker should wash hands (fingernails), body and hair after using
hazafdous chemicéls. . .

Clean c]othes shou]d be worn each day, and care\should be taken to see
that clothing, is_ thoroughly washed after wearing.’

Water resistant '$hoes should be worn when working around liquid

chemicails. .
Seek medical help 1f symptoms of. poisoning appear, .
. At . .
CACTIVITY 7 Yo ' , * s . *

1. Chemical cartridge resp1retor for intermittent exposure.

) 2.,' Cﬁemical.canister or'ga§ ﬁask for continuous exposure.

3. " Supplied-air resbisato%jfbr use.with low oxygen supply.

4, Se]f-con;ained breathing gbﬁaratus for .use in low oxygen areas not near
a fresh oxygen §upp1y: ' '

}

»
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ACTIVITY 8 e

(Any two of the following.)
Toxic chemictls can bg ingested into the body accidentally

1:~ when the chemicals are splashed into the mouth.

2. when the chemical are fistaken for something else because they éré
stored in food coétpihers. . )
3. " when chemicals are -on thé unwashed hands of a person wno works with
chemicals and thea eats or ‘drinks. ]
4. when chemq'c‘aTs contaminate- food or drinking water. .
-ACTIVITY 9 ) “
1. The operatidn must be stopped so the worker can remove contaminateﬁ -

clothes. .
2. A1l affected skin areas should be washed thoroughly and immedtately.
3. The spill should be cleaned up.'before qperations are, resumed.

ACTIVITY 10

1. Danger, warning, and caution. -
N . .. Vi
2. The user. ’ .
a
® L4
# .
-
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