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| NSTRUCTI ONS FOR SPRAY OPERATORS
SPRAYI NG TECHNI QUE, ENVI RONVENT
AND SAFETY

| nt r oducti on.

Wether we like it or not, chemcals are used as pesticides to
destroy unwanted organi sns which are considered to be conpeting
with the interests of mankind and therefore regarded as pests or
di seases particularly to crops. Many pesticides are poisonous or
harnful to ourselves and/or our fellow creatures in the environ-
ment around us.

Nevert hel ess their use has commercial and other benefits and it is
often part of the job for professional workers in rural and other
occupations in agriculture, horticulture, forestry, local authori-
ties etc., to use these pesti cides.

This book will contain guidelines describing how you can reduce
unwant ed, excessive and unnecessary use of pesticides. The book is
al so nmeant as a tool for all persons who through their work are in
contact with pesticides. That is to say, those who deliver the
pestici des, those who buy pesticides for conpanies, those who deal
in pesticides, etc.

The book will provide you with a survey of applicable |aw, sone
i nformati on about handling of pesticides, their action on health
and environnment, and a | ot nore.

1. LEA SLATIQN, including EU-rules and national rules

2. KNOALEDGE/ | NTRODUCTI ON OF CHEM CALS, including risk assess-
ment and safety regul ati ons

3. WORKI NG ENVI RONMENT, including health hazards, personal
protective gear, workplace instructions

4. CHEM CALS, including pesticide types, climatic influences,
action periods/harvesting periods.

5. ENVI RONVENTAL | MPACTS, including deconposition, pollution
ri sks, inpact on plants and ani mals

6. SPRAYI NG KNOALEDGE, including spraying technique, cleaning
and nai ntenance, use of protective equipnment and nozzles
et c.
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1. LEGQ SLATI ON, including EUrules and national
rul es.

| nt r oducti on.

Legislation, rules, codes of practises vary a great deal between
countries as regards the safe use of pesticides. However European
Directives in this area based on the ILO Convention which is
generally accepted as the |eading authority on health and safety
puts forward the view that there should be elimnation or
reduction of exposure of workers to hazardous chemcals. This is
achi eved by the follow ng step-by-step process;

1. Ri sk assessnent
There is a duty laid on the enployer to carry out a risk
assessnent bef ore exposi ng enpl oyees to hazar dous
substances. The risk assessnment is based on the factors
bel ow.

2. Prevention
El i mnation: the enployer has to consider if exposure can be
prevented - thus for pesticides, the question is "does a
pesticide have to be used at all?". If not, the use of the

pesticide can be eli m nated.

Substitution: if a pesticide has to be used, then the | east
toxic active I ngr edi ent or fornul ati on shoul d be
substi t ut ed.

3. Contro
| f exposure cannot be prevented by elimnation or substitu-
tion then the followi ng takes effect:

Technical and engineering controls should be adopted to
reduce exposure. These include closed mxing and filling
systens, tractor cab ventilation systens, closed container
return systens.

Qperational controls consist of safe working practices to
reduce exposure, such as warnings to keep others away, safe
stock controls, provision of washing facilities.

Personal protective equipnment is the last line of defence,
to be used when all the above neasures have already been
taken. PPE nust be both suitable and adequate, according to
EC Directives.



4. Mai nt enance
Enpl oyers have a duty to maintain and keep naintenance
records of all control measures.

5. Moni tori ng
Enpl oyers have a duty to nonitor the effective working of
control neasures and airborne pollutant concentrations.

6. Heal th surveill ance
Heath surveillance neasures should be carried out for
certain substances - eg OPs. The enployer nust make sure

that the enployee is not exposed to toxic substances when he
I S spraying pesticides.

7. Record keepi ng
The enployer has to keep spraying records. These records
must show the pesticide that has been used, where it was
used, in what quantity per hectare, when it was used, and
who delivered the pesticide.

8. I nf or mati on
Enpl oyers have to provide enployees wth information
relating to records, training, risk assessnents, and product
saf ety data sheets and | abel information.

9. Trai ni ng
Training nust be provided in control neasures, PPE
energency procedures, and, we wuld add pest contro
I ncl udi ng non-chem cal net hods.

Approval of chem cal pesticides

Approval of chem cal pesticides offered for sale partly takes
place on the basis of comobn EUrules, partly on the basis of
nati onal rul es.

The object of the EU approvals is to coordinate the different
rul es governing approval in the EU countries.

These rules are described in Drective No. 91/414/EF wth
bel ongi ng annexes.

Drective No. 91/414/ EF has been finished, but not all the annexes
have been finished, they are however well on their way.

Before new products can be approved, the product's active
substance nust have been entered on the EU positive list. Al EU
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countries must hel p deci ding whether an active substance shoul d be
entered on the positive list or not.

The first positive list nust be ready by 1 June 1997;, and it wll
contain upwards of 90 different active substances (see Annex 1).

As an elenent of the renoval of trade barriers between the
i ndividual EUcountries there nust be nutual recognition of
experinments carried out in the individual EU countries. This mnust
apply if the experiments have been conducted under conditions
whi ch as regards cultivation nethods and climate correspond to the
condi tions in another EU country.

| f a product has been approved in, say, Portugal or Italy, which
cultivationwse and climatically has conditions resenbling the
Spani sh ones, it will probably be difficult to refuse approval of
it in Spain. If the product is to be sold in Dennmark, however,
further docunmentation will be required, as the cultivation nethod
and clinmate are quite different in Denmark conpared to southern
Eur ope.

2. KNOALEDGE OF HANDLI NG OF PESTI Cl DES

Al ways read the | abel - nake sure it is in your |anguage!
Toxicity classes and synbol s

EU s classification rules for toxicity classes, assessnment of risk
and safety objectives.

Rul es governing storage of chem cal pesticides

The provisions governing storage of chem cal pesticides have been
laid down with the object of renoving the possibility of inexpert
persons consci ously or unconsciously getting into contact with the
pesti ci des.

Storage of "Toxic" and "Very Toxic" pesticides.

For storage of toxic and very toxic pesticides it wll always
apply that they nust be stored under |ock and key, i.e. in a room
or cupboard which is not accessible without the use of a key.

For storage of other pesticides applies that they nust be stored,
so that they are out of reach for children, and not together wth
food products, drinkables and feedstuffs. This will in principle
nmean that these pesticides, too, nust be stored in a |ocked room
or cupboard.



When toxic and very toxic pesticides are stored, the room or cup-
board nust be provided with a warning sign.

It would however be a good idea, if the roomor cupboard with the
ot her pesticides were also marked one way or the other.

For chem cal pesticides it applies that they nust always be stored
in their original packing, in other words, the products nust not
be poured into anot her contai ner.

If the pesticide storeroomis used for mxing pesticides, it nust
be provided with ventilation in the shape of an air shaft or
better still, an extraction fan

If the room has a solid floor, it mnust not be provided with any
kind of drain, so that any waste products can enter the sewerage
system but preferably with an underground tank for collecting and
saf e renoval

| f chem cal pesticides in connection with the spraying operation
are transported out into the field, they nust - if they are kept
out of sight - be stored in the same manner as in the building,
for instance in a "transport box" which can be | ocked.

Renmoval of chem cal residues and enpty packing materi al

It shall be the responsibility of enterprises within agriculture,
forestry and horticulture using pesticides to renove enpty packing
and any pesticide residues in a safe manner.

Pesticides can be renoved in many different ways, but the nost
inportant thing is to ensure that renoval takes place in an
environnental ly correct manner.

It may either be done by delivering residues and enpty pacing to
speci al i sed conpani es who are experts in renoval of toxic waste,
or by following the instructions described in the supplier’s
directions for use. If it is not a statutory requirenent that
directions for use have to be supplied, when in doubt ask the
producer/inporter how the pesticide in question can be disposed
of .

Cl eani ng of enpty packing nateri al

Before the packing is renmoved, it nust be conpletely enpty and
cl eaned. Wen the spray liquid is prepared, the packing nust be
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rinsed with three lots of water to get all the contents into the
spray tank.

Wien you rinse the outside and/or inside of strongly polluted
packing, it nmust be done in a place where you are sure that the
washi ngs cannot enter sewers, groundwater, streans, |akes, drains,
et c.

It is particularly inportant to prevent the water from running
into wells, etc.

Storage of enpty packing materi al

The enpty packing nust be stored in the sane way as full or partly
full packing before safe disposal.

Transport of chem cal pesticides

Wien pesticides are picked up and transported from say, the
commercial storeroom to the building, rules have been |laid down
establishing how large quantities may be transported w thout any
speci al precautions, depending on the product's toxicity and/or
inflammability.

Exactly how large quantities may be transported nust appear from
the product supplier' instructions, or the information nust be
avail able from the supplier. The allowed free quantity has been
established according to ADR the European Convention governing
transport of dangerous goods on highways, and in certain rules
| ai d down nationally.

For enterprises within agriculture, forestry and horticulture it
will only in special cases be necessary to transport quantities so
| arge that they exceed the allowed free quantity.

Pestici des must never be transported together with food products,
beverages and feed stuffs.

When pesticides are transported in tractors and the like, it is a
good idea to have a special |ockable box where pesticides can be
stored when not used.

Tank m xtures transported in the spraytank are not covered by the
above nentioned rules. Unlimted quantities may be transported
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here, consideration being given to the size of the tank and
general safety precautions.

Si gn posting

It is recommended that signs be put up that tell you when spraying
has been perfornmed, which pesticide was used, and when there wll
again be free access to the treated areas.

3. WWORKI NG ENVI RONVENT

Pesti ci de heal th hazards

Chem cal pesticides are biologically active substances, and as
such they can cause danmage to other organisns, plants, etc. other
than the ones they were supposed to extermnate or regul ate. There
is therefore a risk involved in using them

A pesticide's acute toxicity appears from the toxicity class in
which it is placed and the risk assessnent. The risk of sone kind
of poisoning caused by repeated use of a specific product is
however far nore difficult to determne than the risk of acute
poi soni ng.

Heal th hazard for the spray operator

The health hazard for the spray operator consists partly of the
ri sk of acute poisoning, where the operator shortly after working

with the product shows signs of illness, partly of the risk of
long-term effects, e.g. cancer or an effect on the capacity for
reproduction. There may also be an effect on organs, like liver,

ki dneys, brain or nerve systens.

It is however | MPORTANT to note that the health hazard from hand-
ling pesticides can nore or less be elimnated, if the user acts
with care, uses protective gear and observes the safety
precautions nmentioned for the individual product.

Heal th hazard for other persons and/or aninals

The health hazard for other persons is nmainly the risk of acute
poi soni ng. This may occur when the pesticide 1is stored
incorrectly, e.g. in larders or together with nedicine, or when it
is poured into another container. Poisoning may also occur when
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sprays or spray equipnent is left unattended in farnyards or on
roads, or when enpty, non-cleaned packing is left freely acces-
si bl e.

Finally pesticide waste may cause poisoning. Tractors and other
machinery sent for repair without first being cleaned have sorme-
ti mes caused il l ness.

Sprayi ng equi pnment nust NEVER be | eft unattended.

The nost conmon poi soni ng pat hs and synpt ons

Peopl e and ani mal s can absorb poi sonous substances in three ways:

1. t hrough the nmouth (oral)
2. t hrough the skin (cutaneous/dernal)
3. t hrough the lungs (inhalation)

Furthernmore, the eyes are often exposed, but they are not regarded
as proper poisoning paths, as toxic substances to a |esser degree
are absorbed through the eyes, but "only" damage them

Serious, acute poisoning from pesticides is in the vast mgjority
of cases caused by unintentional or unconscious intake through the
nmouth, and to a lesser extent inhalation or absorption of the
subst ance t hrough the skin.

During the spraying process which both conprises the preparation

of the spray and the actual spraying, the spray operator will be
exposed to pesticides on his body, i.e. on his bare skin, and on
his protective clothing. The spray operator wll furthernore

inhale the fine droplets, aerosols, as well as pesticide vapours,
i f any, including any organi c sol vents.

Studi es have denonstrated that when an ordinary hydraulic spray
gun is wused, about 90% of the quantity settling on the spray
operator originates fromthe m xing and preparati on of the spray,
whereas 10% settles on himduring the actual spraying.

During mxing and preparation it is mainly the hands that are
exposed, but also the torso, and notably the chest.

When spraying is perforned it is also the hands that are nost
exposed.

To reduce the spray operator's risk of pesticide poisoning, it is
possible to use spray equipnment with such extra features as
filling equipnment, hydraulic boom lift, hydraulic retraction of
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boom non-drip val ves, self-cleaning filters, tank-rinsing
nozzl es, and renote control.

A study has shown that the poisoning of the spray operator can be
reduced by approx. 75% when spray equipnment with renmpbte contro
and other extras is used.

The conbination of renote-controlled spray equipnment with extra
features plus correct wuse of personal protective gear can
safeguard the spray operator against unnecessary pesticide
poi soni ng in nost cases considerably.

The above nentioned studies conprise spray operators with tractor-
nmount ed spray equi pnment. Qher studies show that when spraying is
performed with the tank carried on the back, it is mainly the |egs
that are exposed, because the operator walks in the field that has
j ust been sprayed.

U K studies have denonstrated that these "knapsack" sprayers
result in nmuch greater risk than other equipnment. (Al so
additionally hazardous due to having to carry a considerable
wei ght) .

Poi soni ng synpt ons

The synptons of an acute poi soning depend on the degree of poison-
ing, in other words, on how large a quantity of poison has been
t aken and how t he poi son acts.

A poisoning situation typically starts with general feelings of
si ckness, but will then develop into nore considerable pains (e.g.
a headache or a stonmach ache), sonetines followed by sweating,
slight difficulty in breathing, intellectual confusion and/or a
state of unrest/fear. As the poisoning devel ops, the synptons are
strengthened (and other synptons nay be added), and a severe
poi soning may end in conma and death if expert treatnment is not
offered in tine.

Persons who are not conpletely well and heal thy should never work
with pesticides, as they may not be able to observe the early
synptons of poisoning, but think they are part of their illness.
As a rule poisoning synptons will be indicated on the product
[ abel or in the instructions fromthe supplier.

Label s and instructions from the supplier should provide infor-
mati on about first aid

First aid
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Under normal circunstances, by following all relevant instructions
including the use of the proper personal protective clothing and
equi pment, it is possible to carry out the spray work w thout it
resulting in poi soning cases.

| f a person becones the victimof poisoning, it is inportant that
first aid be adm ni stered w thout del ay.

First aid is the first, sonmetines |life-saving aid given after an
accident, poisoning or sudden illness. Qick and correct help
adm ni stered during the first few mnutes may be of vital inport-
ance.

First aid

Bring the poi soned person out into the fresh air

Rermove any soaked cl ot hi ng

Wash the polluted skin wth soap and water

If the substance has entered the eyes, rinse them pronptly
with | arge anounts of water

Call for nedical help

Precise informati on about first aid will be stated on the product
| abel or in the instructions fromthe supplier

When a person is poisoned with "Very toxic" substances, artificial
respiration should not be admnistered by the nouth-to-nose
nmet hod, but in other ways, for exanple the nouth-to-nmask nethod,
as there is otherwise a risk that the hel per may be poi soned.

If a person during or after his work with pesticides becones ill,
a doctor nust instantly be sumoned. |If the doctor is not aval able
contact the nearest hospital.

The doctor nust know the nane of the substance used - therefore
bring along the | abel, the packing or the supplier's instructions.

First aid equi prent
The first aid equipnent for cases of poisoning is not very
extensive. The nost inportant equipnment wll be an eye-rinsing

bottl e and soap and water for washing the polluted skin.

Cl ean water should be taken along into the field, so that polluted
skin can qui ckly be washed.

Choi ce of protective gear
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When chem cal pesticides are mxed and sprayed, one should as a
rul e use personal protective gear and special work clothes.

It is inportant that the protective gear is used correctly and
that it fits the user, so that it will offer the right protection.

Protective gear for cleaning

Wien the spraying equipnent is cleaned, you should use boots,
gl oves, safety goggles and maybe an apron. |If additiona
protective gear was used during the spraying, keep it on during
t he cl eani ng.

If a high-pressure cleaner is used for the cleaning, you should
furthernore wear overalls and a half-mask with filter type P2 that
can stand liquid aerosols.

The reason why respiratory protection should be used is that dirt

and pesticides are rel eased during the cleaning which may float in
the air.

Personal protective gear and its quality

Wien protective gear is chosen, it is not only a matter of
selecting the correct protective gear. It is also a question of
using protective gear of such a quality that it wll offer good

and reliable protection during its entire lifetine.
d oves

Studi es show that the hands are nost exposed, both in connection
with the mxing of the spray and with the actual spraying. d oves
are therefore one of the nost inportant things, especially in
connection with mxing where there is a risk of comng into
contact with the concentrated chem cal

When you buy gl oves, you nust draw the glove supplier's attention
to the types of pesticides that will be used, to ensure that the
gl oves purchased offer the best possible protection. In the sane
way you shoul d enquire, when you buy pesticides, which gloves are
suitable for the purpose.

The best possible and nost reliable protection is obtained when
gl oves are used, where the penetration time for the pesticide used
is known, and the gloves are then discarded before the stated
penetration time has el apsed.
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There are however only very few types of gloves where the penetra-
tion time for selected pesticides has been exanm ned.

For the 4H glove from Safety Four the penetration tinme for six
sel ected pesticides has been exam ned. The exam nati on was nmade on
the undiluted pesticide. The test was stopped after 4 hours (240
m nut es) .

Benonyl > 240 Fl uazi fop- butyl > 240
Cypernet hrin > 240 d yphozat > 240
D quat di brom de > 240 Propyzam de > 240

Table 3.1 shows for the 4H glove the penetration tine (mn.) for
t he pesticides tested.

Nitrile Chl or oprene Butyl
gl ove gl ove gl ove

Tri adi nenol 167 175 > 480

Phenmedi pham > 480 223 > 480

D net hoat 68 36 309

Fl uazi f op- but yl > 480 295 > 480

Met am t ron > 480 > 480 > 480

MCPA > 480 > 480 > 480

Met honyl 122 89 > 480

Fenval er at > 480 > 480 > 480

Table 3.2 shows for KCL gloves the active substances whose
penetration tinme (mn.) has been exam ned. (Onsberg 1992).

For the gloves from KCL the exam nati ons have thus been perforned
on the undiluted pesticide. The examnation here l|lasted 8 hours
(480 mnutes). The gloves have |ikewise been examned for the
diluted pesticide. After six hours it was not possible to register
penetration for any of the pesticides.

The exam nations only apply to the KCL gloves, as there is a great
difference between the quality of nitrile, chloroprene and butyl
rubber, so the exam nations cannot be directly related to other
gl ove makers, although their gloves are made of the sane naterial.

Irrespective of the type of glove used, it will always be a good
idea to use a cotton glove under the protective glove, so that the
hands remain dry all the time, as wet and sweaty hands are nore
l'iable to absorb the substances.
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G oves that are used nore than once nust be rinsed before they are
taken of f your hands, and every time they have been polluted with
a pesticide.

d oves with holes and tears nust be di scarded.

Di sposabl e gl oves nust be discarded after use, i.e. the first tinme
they are renoved fromyour hands.

It will always be a good customto start the day with a new pair
of protective gloves.

Boot s

Chem cal and oil-resistant boots are considered nost suitable, but
sturdy rubber boots may al so be used. If you wear overtrousers or
overalls, they should be worn outside the boots, so that you wl|l
not get pesticides in your boots.

Thi ck cotton socks should be worn inside the boots, to ensure that
your feet will be dry all the tine. The socks nust be changed at
| east once a day. The socks nust be washed after having been
soaked in soapy water. The boots should only be used in con-
nection with the spraying job, and they should be discarded after
t he sprayi ng season.

Odinary trousers nust be worn inside the boots, as they may
ot herwi se act as wi cks sucking up the pesti cide.

Torn boots shoul d not be used.

Protective overalls

The protective overalls nust prevent the ordinary working clothes
from becom ng polluted wth pesticides, and it nust prevent the
pesticide fromreaching your skin via your clothes.

If the pesticide is in liquid state the overalls nust be water-
pr oof .

Sturdy rainwear offers good protection, but will often be uncom
fortable to wear. Waterproof disposable overalls are nore confort-
abl e.

In certain cases the protective overalls nust be supplenmented with
a hood.
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You should however realize that although the overalls are water-
proof, the pesticides nmay still be able to penetrate them There
are no overalls and trousers, for which the penetration tine has
been exam ned.

Make sure that your clothes under the rainwear or overalls are al
the tinme dry, and that you change to clean working clothes every
day.

Apr on

In certain cases a waterproof apron may be enough to offer protec-
tion agai nst splashes. The apron nust reach the top of the boot.

Safety Four, who are also nakers of 4H gloves, nanufactures an
apron of the sanme material as the gloves. The apron has therefore
al so been exam ned for penetration time, |ike the gloves.

Face screen or shield

The face screen nust prevent you from receiving splashes in your
face and eyes. It nust be transparent and sit properly, and it may
al so be used together with a respirator.

Saf ety goggl es

Saf ety goggl es nust hug your face all the way round your field of
vision, and they nust be antidim

Respi rat or

The respirator may filter the air or supply fresh air. Wen you
work with pesticides, it is often necessary to use sone kind of a
filter mask. In cases where the work for instance involves a m st
generator or mst sprayguns, the use of a respirator with fresh-
air supply may be a requirenent.

Respirators of the filter type may consist of full masks or half-
masks with dust filters or gas filters. Were it is necessary to
protect yourself against both dust and gas, a conbined dust and
gas filter should be used.

Gas filters are divided up into classes and types where the
classes are an expression of the filter capacity and the types
indicate the types of gases the filter can offer protection
agai nst .

Gas filters are divided up into three cl asses:
class 1 (lowcapacity filters)
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class 2 (nmediumcapacity filters)
class 3 (high-capacity filters)

Respirator, full mask

If a gas filter has to be used in connection with work involving
pesticides, it will alnost invariably be a filter of class 2.

The filter type will be indicated with a letter, and as a rule the
individual letters will be attached to a specific col our

The nost common gas filters are the foll ow ng:

filter type A (brown) protecting against vapours from
organi ¢ solvents. There is also an A-filter which is used in
connection with pesticides.

filter type B (grey) protecting against chlorine, hydro-
cyanic acid etc.

filter type E (yellow protecting against sulphur dioxide
etc.

filter type K (green) protecting agai nst ammoni a etc.

A gas filter is capable of absorbing a certain anmount of air
pollution. After that the air pollution will penetrate, but before
t hat happens the old filter nmust be replaced by a new one.

It must not be possible to snell the pollution. If the mask is
correctly adapted, the filter nust be changed before you can snell
t he pol | ution.

It is recoomended to replace any filter at |east every nonth.

Sone suppliers are able to calculate the probable lifetinme of the
filter, when the pollution concentration and the workload are
stated. The filter nust be exchanged well ahead of the expiry of
the cal cul ated probable lifetine.

It is under all circunstances inportant to check that the respi-
rator hugs the face. You can test this by sealing the filter with
plastic foil or with your hand. Now check whether the mask keeps
an over or underpressure for 10 seconds. You may also check the
mask' s density by spreading a harm ess snelling substance around
the mask. Check now whether you can snell or taste the substance
i nsi de the mask.
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A filtering respirator nust only be used for a total of three
hours during a whol e worki ngday. The reason for the 3-hour rule is
that a filtering respirator is hard on the breathing organs.

If the work lasts nore than three hours in one working day, a
respirator with blower or auxiliary notor (turbo equipnent) nust
be used from the nmonment work is started. This type should not be
confused with a respirator with air supply.

Respirator with air supply

A respirator with air supply nust be used, if the concentration of
pollution is so great that a filtering respirator is insufficient.
There are several types of respirator with air supply:

respirators receiving air froma conpressor or a stationary
pressure tank. The air supply is not time-limted and the
respirator is lightweight, but the user's novenents are
limted by the hose.

respirators receiving air frompressure tanks carried on the
person's back. The tanks weigh 5 to 18 kg, and the air
supply is tinme-limted, but the user can nove about freely.

sel f-sucking nmasks where the user breathes through a hose
leading to fresh air. This systemis |less safe than other
air-supplying respirators and should not normally be chosen.

Upon delivery there nmust be instructions fromthe supplier in your
own | anguage with information about protective qualities, adapta-
tion, use, nmintenance and storage.

A dust filter mask is either a mask with a replaceable filter or a
filter mask. The dust filter will not protect against gases and
vapours. Dust filters are divided up into three categories:

P1L (loweffect filter), which only protects against coarse
dust. The filter nust not be used if the limt value is
bel ow 5 ng/ n7.

P2 (nmediumeffect filter), which protects against npbst types
of dust.

P3 (high-effect filter) with protection as P2, but which
al so protects agai nst radioactive dust, bacteria and vira.
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A layer of dust on the filter makes it nore difficult to breathe.
The filter nmust be replaced when the breathing beconmes too
| abour ed.

Cl eani ng and storage of personal protective gear

After use the personal protective gear nust be cleaned in
accordance with the supplier's instructions. If there are no
instructions, it mnust be cleaned in soapy water and dried
carefully. The protective gear nust always be cleaned after use,
also if the work is to be continued the next day.

You must be conpletely sure that all pesticide residues have been
renoved from the inside of your boots and clothes. Wen you wear
tight-fitting gloves or boots, the skin beconmes warm and sweaty,
and hence softer, so that it is especially easy for the pesticides
to penetrate. For the sanme reason you should al so be aware of any
hol es in the equi pnent.

Respirators nust be |ooked after carefully. The supplier's
instructions nust be carefully adhered to. Respirators are best
stored in dark and airtight surroundings, so that their suppl eness
and the filter's lifetime are preserved.

The personal protective gear and the special working clothes nust
be kept separate from other working clothes, so that they will not
become polluted with pesticides. The protective gear and the
special working clothes nust not be stored together with the
pesti ci des.

Personal protective gear that has been used in connection with the
m xi ng operation and which is not to be used for the sprayi ng nust
not be placed in the tractor's cab, but stored in a closed box on
t he outside of the tractor.

Supplier's instructions + Safety data sheets

Suppliers of pesticides nmust ensure that they are acconpani ed by
easily understood instructions when delivered. The supplier's
instructions must contain a nunber of specific itens, if this is
techni cal |l y possi bl e.

As a rule supplier's instructions have to be worked out for al
pesticides that have to be classified, in other words, the
pesticides that are marked wi th orange-col oured danger synbols.

Furthernmore there nust be supplier's instructions for pesticides
which are not marked with col our synbols, but which according to
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other provisions are considered to be dangerous or a risk to
saf ety and heal t h.

For pesticides that have not been placed in danger classes it is
not a requirement that supplier's instructions nust acconpany the
products. This does not nean, however, that you need not take
precautions against any safety and health hazards that may occur
during the work with these pesticides.

Requirements are only nade to the contents of the suppliers
instructions, not to the wording of them They nmay be shown on the
| abel or delivered on a separate piece of paper

The reason is that the EU Commission has adopted a Directive
concerning harnoni zation of laws and rules governing dangerous
substances (preparations). This Directive also nakes denands
concerning the preparation of supplier's instructions (safety data
sheet s) .

Contents of the supplier's instructions

The layout and contents of the new safety data sheets are, as
foll ows:

1. Identification of substance or preparation and of conpany or
enterprise. Stated here are the pesticide' s trade nane, type
of pesticide and the product registration nunber and/or the
Envi ronmental Protection Agency's registration nunber. Al so
stated are the name, conplete address and tel ephone nunber
of the conpany responsible for the marketing. Nanme and tel e-
phone nunber of any advisers referred to, and possibly of
the Poison Information Centre of the State University
Hospital. The toxicity class of the pesticide nust |ikew se
be stated under point 1.

2. Conposition of information about ingredients. Information
must be provided here which nakes it possible for the user
to establish which hazards are connected with the pesticide
in question. There nust also be information about the con-
tents  of solvents and carcinogenic substances, i f
appl i cabl e.

3. Danger identification. The greatest dangers of the pesticide
nmust be stated here, also the greatest risks to persons and
to the environment. The nost serious harnful effects to
peopl es' health and synptons that may occur during use and
abuse that it is reasonably easy to foresee nust |ikew se be
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descri bed. Long-term harnful effects, if any, nust also be
ment i oned here.

First aid neasures. The first aid procedure for the
pesticide in question nmust be described here.

Fire-fighting. Information is provided here about fighting
of fires that have started in the pesticide concerned,
including suitable fire-fighting appliances, devel opnent of
toxi c gases and requirenents to personal protective gear in
connection with the fire-fighting operations, if applicable.

Precautions agai nst accidental spillage. Stated here is the
possibility of reception of spilt pesticides, and how waste
and residues, if any, are renoved.

Handl i ng and storage. Requirenents concerning storage of the
pesticide in |ocked cupboard or pesticide store, including
mar ki ng of the cupboard or store nust be stated here.

Exposure control/personal protective gear. A description is
gi ven here of the personal protective gear that nust be used
during the various phases of the spraying. Wen personal
protective gear is selected, reference will often be nade to
the National Labour Inspection's instructions "Safety and
Pesticides" or to the Trade Safety Council for Agriculture's
i nstructions regardi ng choice of personal protective gear.

Physi cal and chem cal properties. Information is provided
here about the pesticide' s physical and chem cal properties,
al so its appearance, snell and a nunber of other qualities.

Stability and reactivity. Here it 1is described how the
pesticide will react, if it is exposed to high tenperatures
or to high pressure, or if it cones into contact with other
substances and naterials.

Toxi col ogi cal information. A description is given here of
the toxicological effects (health hazards) that may arise,
i f the user gets into contact with the pesticide.

Environnmental information. Information is provided here
about the pesticide's possible effects, reactions and
behaviour in the environnent, including persistence and

deconposition, nobility and toxicity in water.

Rermoval . Here it is stated how residues and enpty packing
have to be renoved.
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14. Transport information. A description is given of the precau-
tions the user nust be acquainted with and which nust be
observed in connection with transport or conveyance, either
within the conpany's area or outside it.

15. I nformati on about regulations. Information is provided here
about the pesticide's classification, R clauses and S
cl auses, content of substances that have to be marked etc.
as well as any other Orders the pesticide may be covered by.

16. OGher information. Here there is infornmation about the
necessary training, e.g. requi renents  for sprayi ng
certificates. Reconmmended use and limtations, and

restrictions, if any, for young persons under the age of 18.

Wor kpl ace i nstructions

It is the enployer's responsibility that enployees working wth
pesticides have access to information about the dangers that are
connected with the use of them and especially that they know the
precautions to be taken agai nst these dangers. Wrkplace instruc-
tions nust therefore be available at all places of work.

The enpl oyer nust prepare workplace instructions
Preparati on of workplace instructions

Wir kpl ace  instructions are in principle the supplier's
i nstructions suppl emented with sonme conpany-specific infornmation.

The wor kpl ace instructions nust be regarded as a supplenent to the
enpl oyer's obligation to provide instructions. According to the
provisions it is however quite clear that these instructions
cannot replace the obligation to provide instructions.

Sone pesticides are identical (contain the sane active ingredient)
and are sold by different suppliers under different trade nanes.
Such pesticides may be supplied with the same (identical) instruc-
tions.

Sone suppliers have made room for the addition of conpany-specific
information, and the supplier's instructions are thus changed into
wor kpl ace instructions.

The conpany-specific information nust conprise the follow ng
el enent s:
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1. Field of application. The name of a responsible person in
the conpany in ~case of any doubts concerning the
appl i cation.

2. Application limtations. This is where the conpany's own
limtations, if any, regarding the use of the pesticide nust
be st at ed.

If the conpany has such limtations, they nust be noted

down.
If the conpany does not have own additional |imtations,
wite "no additional limtations".

3. Requi renents concerning special training. The instructions

in the catal ogue contain the requirenents, based on |egisla-
tive provisions.

The conpany nust add any internal provisions, if the conpany
for exanple has a clause to the effect that spraying nust
only be carried out by persons who have attended a specific
cour se.

4, Precautions for handling of the pesticide. The conpany nust
i ndi cate where the personal protective gear is to be stored,
and in which way the protective gear is to be nmade avail abl e
to the enpl oyees.

5. First aid. The conpanies nust indicate the type of first aid
equi prent found in the conpany, and where this equipnent is
pl aced.

Avail ability of workplace instructions

The workplace instructions nust be accessible to the enployees,
and they should be placed in a central place, e.g. in connection
with a staff room or the like. It will often be a good idea to
place the instructions near the poison cupboard or the poison
room

| npl enent ati on of spraying

From the working environnment point of view, work w th pesticides
nmust be planned and arranged, so that it can be carried out in a
manner which does not in any way jeopardize safety and health

Before the actual spraying is comenced, the danger of the
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pesticide nust be assessed on the basis of the label and the
wor kpl ace and supplier's instructions.

Speci al precautions before spraying is carried out

Before you start delivering pesticides it nust be ensured that
there are no other persons in the areas where the pesticides are
to be delivered. In greenhouses it furthernore applies that no one
el se nmust be in the house that is to be treated with pesticides.
|f other persons have to be in the area or in the house at the
time pesticides are delivered, they nust use the sanme personal
protective gear as the spray operator.

In addition to the above, special consideration nust be shown for
enpl oyees who are pregnant. Pregnant wonmen nust be given other
work where they are not exposed to any risk of working wth
pesticides or wth cultures that have been treated wth
pesti ci des.

If this is not possible, they nust be reported unfit for work.

Testing of spray equi pnent

Before spraying is commenced the spray equipnent nust be tested
with clean water. In this way you avoid getting in contact with
the pesticide, if it should be necessary to change nozzles, or if
t here should be any | eaks at hoses and joints.

Preparation of spray materia

M xi ng and preparation of sprays should take place outdoors or in
wel | -ventilated roons. Tools used for the mxing and preparation
nmust be cleaned i mediately after use, and they nmust not be used
for other purposes.

One should not prepare |arger than necessary quantities of spray.
Preferably there should be no remants left in the tank when the
required area has been sprayed. It nust be possible to spray all
the m xture the sane day.

Do not prepare nore spray than required

Wien the m xi ng has been acconplished, renove the enpty packing so
that it is not accessible to children etc. (read the section on
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renoval of chem cal residues and enpty packing). A filled spraying
machi ne nmust never be |eft unattended.

| npl enent ati on of spraying

Qut door spraying should not be carried out, if there is too nuch
wind or if there is a risk of spray drift, so that the spray m st
drifts towards the neighbouring crops, hedgerows, neighbour's
gardens, footpaths, waterways etc. Wen spraying is performed
along property lines and roads, one nust also ensure that the
spray m st does not drift over the road, so that it may constitute
a danger to pedestrians and notorists.

Bewar e of exhaust funes wi th conbustion engines in confined spaces
like e.g. nushroom sheds and greenhouses.

Precauti ons agai nst nmal functions

If there is malfunction in connection with the spraying of fields
and it is necessary to get out of the tractor, drive another five
nmetres with the spray-function stopped, so that you avoid stepping
on the sprayed area. Wien nal functions are renedied, the risk of
direct contact with the pesticide is great, and you nust always
wear gl oves.

Avoi d contact with the spray

If there are nmalfunctions with a mst generator operating
automatically inside a greenhouse, you nust, prior to entering the
greenhouse to renedy the defect, put on your personal protective
gear and ensure that the machi ne cannot inadvertently start during
the repair.

C eani ng of spray equi pnent

As a precaution the spray equipnent should be cleaned at the end
of every workday. On the outside of the spray equipnent there may
be dried-up concentrated remmants of spray which can be dangerous
to people and animals. On its inside there may be remants or
deposits that may danage the crops. It is therefore inportant that
t he spray equi pnment be cl eaned thoroughly, both inside and out.

Remants of spray allowed to dry up may be very difficult to wash
of f. The spray equi pnment nust therefore be cleaned as soon as the
spraying has been finished. If this is not possible, the spray
equi prent mnust at | east be rinsed thoroughly or filled with water,
and left with the water until it can be cl eaned.
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The rinsing water nust not run into sewers, drains, village ponds,
wat er courses, wells, and so on. If need be, it may be spread on a
crop where this is allowed, or on a field w thout crops.

The sane rinsing site should not be used for a lengthy period of
time, as the rinsing water may then nake grooves in the ground
t hr ough which the water may nmake its way to wells and drains.

Pl ease note that there are special cleaning procedures for certain
pesticides which are nentioned on the | abel.

Per sonal hygi ene

It is of course inportant that the personal protective gear is in
order, but it will only offer real protection if the use of it is
conbined with a degree of personal hygiene. This applies, in
particular, if you work with pesticides that can penetrate your
ski n.

Take a bath and change cl ot hes EVERY day

The personal hygi ene neans that you wash your hands and face and
take of f your work clothes before eating, drinking or snoking.

|f spray is spilt on your skin, inmediately wash the polluted
place with plenty of soap and water. Polluted clothes should also
be renoved and washed as soon as possible. This is one of the
reasons why you should always bring along clean water and soap
when you are working in the field.

When the spraying has been conpleted, you should take a bath and
put on clean clothes. It is also necessary to nake sure that the
work cl othes are washed, so that you can be sure that you are not
putting on polluted clothes when you start working.

Hands nust be washed prior to visits to the toilet and after.

4. CHEM CALS

Types of pesticides

Pesticides are biologically active substances designed to Kil
pests + di seases, deter themor regul ate vegetation.

Pl ant protection products = pesticides
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To agriculturists pesticides are as a rule identical with plant
protection products, and they constitute the majority of all weed,
fungus and insect killers.

The best known and nost used pesticides are weed killers (herbici-
des), fungus Kkillers (fungicides) and insect killers (insec-
ticides).

| nsecticides not only conprise chem cals against insects and mtes
on plants, but also against pests in houses, in storeroons,
textile, chemcals against insect pests in tinber and woodworKk,
et c.

G owm h-regulating substances are growth-inhibiting, root-pro-
noting, sprout-inhibiting, flower and fruit-producing chemcals
etc. Exanples include Cerone or Cycocel (CCC) which in agriculture
is used for grain crops to shorten and strengthen the straw and
thus prevent |odged corn. CCC is furthernore used in fruitgrow ng
as a regulator of the nunber of flowers, and hence of fruit.

QG her groups include chemcals against nenatodes (nematicides),
e.g. chemcals against the potato root eelworm or chemcals
agai nst rodents (rodenticides), e.g. chemcals against rabbits,
wat er voles, noles, rats and m ce.

There are also deterrents (repellants), i.e. pesticides serving to
prevent verm n damage by keeping them away from places and crops
where they can couse damage.

The  bi ol ogi cal chem cal s, which are above all used in
horticulture, are subject to the sane laws as the other chem ca
agents.

The chem cal agent concept conprises nany other chemicals (e.qg.
agai nst al gae growth, soil desinfectants, etc.)

Pesticides and their function

System ¢ chem cals and contact chem cals

System ¢ chem cals are absorbed by the plant and transported round
with the sap flow

The system c herbicides are absorbed through the plant's green
parts and/or through the roots, and they can be transported up or
down to the growth points.
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The weed killers (herbicides) can be divided up into |eaf
chemcals and soil chemcals, depending on whether they are
absorbed through the green parts of the plant or through the
roots, but many herbicides may be absorbed both through the plant
parts above and bel ow t he ground.

Contact chemcals stay on the plant surface and only act where
they hit it. They may be able to penetrate the wax layer. This
makes good covering of the plants particularly necessary, when you
use contact chem cals. Maneb, mancozeb, sul phur and pyrethroids
are typical contact chem cals.

Cimatic i nfluence

The effect of pesticides can be influenced by the weather condi-
tions at the tine of spraying, partly by the weather during the
precedi ng growt h peri od.

Tenperature and air humdity

Both the tenperature and the air humdity can have a great influ-
ence on absorption, transport and effect of the pesticides. In
general, the effect of the pesticides is increased at high
tenperatures and high air humdity.

Rai n

If it rains imediately after the spraying, the pesticides may be
washed off the plants. This applies above all to the water-soluble
pesticides. Sone pesticides can however stand rain very shortly
after being sprayed, because they are absorbed in the plant very
qui ckly. The resistance to water of pesticides may be affected by
addi ti ves.

Spraying in the norning or evening is recommended because this is
nore confortable and safer for the operator

W nd

Wnd during spraying is unwanted. Partly it causes a drift which
may harm t he nei ghbouring crops, partly it affects the settling of
the spray on the plants, and the evaporation from the |eaves is
i ncreased.
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Durati on of chem cal action

The duration of the action of the chemcals depends on the
pestici des deconposition tinme, but also to a wide extent on the
ci rcunst ances under which they are used.

For mul ati ons

A pesticide consists of one or nore active substances, and a
solvent or other derivatives. The chem cal conposition of the
product is called its formul ation.

Pesticides are formulated in many different ways. The qualities of
the formul ati on may be of great inportance to how you should treat
the chem cal for your own safety.

Also for special purposes there are fumgants in many forns,
partly for use in greenhouses, partly for use in subterranean
passages made by rodents or nol es.

Adj uvant s

The producers use many different kinds of secondary materials to
ensure that the pesticides do not change during transport, storage
or use and to inprove their effectiveness.

In liquid pesticides the solvent is inportant. It nmay anount to
nore than half of the product. Formerly the solvent was very often
an organic solvent, but now that we have becone aware of the
unpl easant effects of these solvents, we have to a grow ng extent
gone over to water-based products.

Di spersing agents or gel substances are added to the products to
make them durable, i.e., to ensure that the active substances
under normal storage conditions will not be precipitated, and that
when diluted with water they will not precipitate and settle |ike
a cake at the bottom or clog up the nozzles. See also under
addi tives.

To prevent products fromfreezing, anti-freeze may be added, and a
foaminhibiting agent may |ikewise be added to prevent foam ng
when the liquid is diluted. Finally, a bactericide is often added
to both solid and liquid products.
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In all "dry" products, i.e. dusts, powders, tablets and
granul ates, both for sprinkling and for suspension in water, the
active substance is mxed with a so-called carrier which often
accounts for a very large share of the product. Mst often they
are fairly harmess substances, like linme, silicic acid, talc,
clay, and the I|ike.

These substances are however dusty, and the products may therefore
be unpleasant to work with. Spray powders and granul ates for sus-
pension in water all contain noistening agents that facilitate
things when they are stirred in water, and thus help ensuring a
honogenous distribution in the spray |iquid.

Addi ti ves

To inprove the effect of the pesticides and as all products cannot
stand the required anounts of derivatives in the actual fornula-
tion, you may have to add additives when you mx the spray. These
may either be products containing surface-active substances, or
they may be oils, mneral or vegetable oils. These products are
also referred to as spreaders.

Di spersion agents

The surface-active substances have an enulgating effect and
influence the liquid s surface tension, so that the spray drops
flatten nore on the leaf surface and create a |arger contact
surface between | eaf and spray. At the sane tinme the spray adheres
better to the |eaves, as nore drops stick to them and both these
factors may help increasing the penetration into the |eaves, so
t hat | ower dosages perhaps can be used.

Penetration oils or spreading adhesives

Penetration oils may be added to facilitate the penetration of the
active substance, and they often increase the resistance to rain
causing the effect to be | ess dependent on the weather at the tine
of the spraying.

Penetration oils and other additives should not be added, unless
it is recoomended in the instructions

M xing of products - conpatibility
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From the instructions on the label it wll appear which other
products the chem cal in question nmay be m xed wth.

If you mx other products than the recommended ones, this may
cause serious unwanted effects or damage.

The stability may be changed when pesticides are m xed. But there
may al so be reactions between the active substances and between an
active substance in one product and one or nore additives in
anot her .

Expl anati on of some toxicol ogi cal expressions

Term Expl anati on How

LD-50 Il lustrates the acute toxi- The val ue i s established
city of a substance. The during short experinents,
val ue indicates the anount where | arge doses are
(mg per kg body wei ght) adm ni stered, often in the

whi ch has killed 50% of the in the formof direct
rel evant experinental animals injections.
nost often rats).

o

effect Indicates the |evel (dose) The value is established
val ue where the experi - by nmeans of | engthy

f eedi ng

nmental ani mal s have shown experiments with small
no changes, despite a doses, often added to the
| engthy intake(often up to feed or to the drinking
two years). wat er .
Al'l inner organs are

exam ned for changes.

ADl -val ue  The acceptable daily intake The established O

for human beings, if they ef fect val ue divi ded
take the rel evant substance by a safety factor
during their entire life- which is often 100.

tinme. This value is used,
when the limt value for
residues in foodstuffs is
cal cul at ed.
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Action The tinme el apsing before a The tinme is estab-
peri od treated crop may be harv- Iished on the basis
ested. Harvest in this con- of breakdown curves.
text may al so be: hay har-
vest, cropping, laying in
swat hs, gathering or pick-
i ng.
Chemi cal LD 50 val ue
ng/ kg body wei ght
D et hoat 400
Ri pcord 251
Par at hi on 7
Roundup 5, 000
Tabl e salt 3, 000
Aspirin 100
Caf f ei ne 190
This table shows exanples of the LD50 value of certain
pesticides; the lower the figure, the greater the toxicity,

G eater the Danger.

To conpensate for
the effect on
and as "human beings" nust

sick and heal t hy,

which as a rule is 100, but

eval uat e
ani nal s,
adul ts,

human bei ngs

the uncertainty that always exists,
based on
conprise both children and
a safety factor

in a few cases right up to 1000.

young and ol d,

the effect

one nust

is used
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ADI - the quantity of a chemcal a person can eat every day during
his whole |life without being hurt

This value is used by the authorities for establishing a nmaxi num
limt value for the active substance in the crops where the sub-
stance is allowed. In such calculations it is considered how | arge
a part of an average person's daily fare is constituted by the

crop concerned, in other words, residues in grain, potatoes,
apples and simlar mnuch-eaten food products must be considerably
smaller than in chives, parsley and the like which are only

consuned in small quantities. The maximum limt values are stated
in ng chem cal per kg crop.

Maxi mum limt value = the maxi rum anmount of a chemi cal that may be
found in a given crop

Maxi mum | imt values have al so been worked out in the EU in order
to prevent trade barriers, as it has been known that certain coun-
tries have consciously established very low limt values to be
able to return inported goods, whereas they were not quite so
anxi ous to anal yse the donestically produced goods.

Action period. The tine that has to elapse from spraying to
har vest

The action period is the period of tinme that has to el apse from
the crop is sprayed and until the crop can be harvested. Harvest
in this connection neans conbine harvesting, swath-Iaying,
croppi ng, picking and collecting.

The action period will alnost always be nade as long as tech-
nically possible to ensure that there wll not be too |arge
residues in the food.

The snmooth surface of tomatoes hel ps ensuring that the action per-
iod is as a rule only a few days. Al though black currants also
have a snooth surface, they have a capacity for absorbing foreign
substances, and they therefore require a nuch |onger action
period, as a rule several weeks.

For the sane reason a chemical nay have different action periods
for different crops

The action period is not directly related to the products
toxicity, but first and forenost depends on the substance's
breakdown time in or on the plants. There are some very poi sonous
products with an action period of 0O to 2 days, and products not
placed in toxicity classes may have action periods of three
nont hs.
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The action period has therefore first of all been established to
prevent excessive residues of pesticides in food products or feed-
stuffs, and if the term is not adhered to, the user may be
puni shed.

Re-entry in greenhouses

In connection with delivery of pesticides to greenhouses it nust
be ensured that no one but the spray operator is in the house. If
others have to be in the greenhouse when spraying is perforned,
t hese persons nust have the sane personal protective gear as the
oper at or.

Wien crops are treated in greenhouses, there is another safety
aspect, namely when the air wll again be free from chem cal
resi dues, so that work with the plants can be resunmed w thout the
use of protective gear.

These re-entry problens have still not been resol ved, because the
conditions differ so much from greenhouse to greenhouse, and only
for very few products has it been determned when it will again be
safe to work with the treated plants.

Sprayi ng from pl anes
A description wll now follow of the special circunstances

applying in connection with spraying from pl anes.

5. ENVI RONVENTAL | MPACTS FROM THE USE OF PESTI Cl DES

| nt roducti on

There is w de-spread concern, both in agriculture and in society
as a whole, over the use of pesticides. The reason is that they
are often pesticides which are also poisonous to other |1living
organi sns than the weeds, the pests or the fungus we want to
destroy.

How can we assess the environnental inpacts?

It is not possible to give a true presentation of the
environnental risks when pesticides are used. However, we have a
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lot of information about the individual substances, and about how
t he environnent has been effected in recent years.

| . Pesticides in the environnent

a) Deconposi tion
b) Pol | uti on of foods
C) Pol | uti on of surface and groundwat er

. Envi ronnment al i npacts

a) Impact on wild plants in the fields

b) Changes of the bird fauna

C) Chai n reactions

d) Poi soni ng of honey bees

e) | npact on beneficial animals

f) | npact on mcro-organisns in the ground
Q) | npact on wat er organi sms

Deconposi ti on of pesticides

A certain lifetime for the pesticides on the plants or in the
ground is often a requirenent. The reason may be that the crop
nmust be protected against attacks during a certain period, or that
there nmust be no weeds on the ground until the crop covers it and
can cope.

Stabl e substances on or in the plants will |eave residues in the
harvested crop, and stability in the ground nay danage the organ-
isns living in the ground or a subsequent crop. There may al so be
a risk of such residues being washed into the groundwater. There
is at any rate a greater risk of unwanted effects from chem cals
t hat deconpose very slowy.

It is therefore inportant that the pesticides disappear when they
have produced the required effect.

The nost inportant reason why the pesticides disappear is that
sone of the mllions of bacteria and fungus that live in the
ground can break down the pesticides, in the sane way as they are
also able to break down straw, root remants and other dead
organic material. In just one teaspoonful of earth there may be
hundreds of mllions of bacteria and nore than 100 netres of
fungous tissue, and in the surface soil of one hectare there may
be between 4 and 8 tonnes of these m cro-organi sis.

The bacteria and fungus in the soil are of special inportance for
t he deconposition of pesticides.
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Wen a field is treated before with one of the herbicides referred
to as hornone agents, there will be nore of the organisns which
can break down this particul ar agent.

Breakdown of the MCPA hornone is therefore faster in soil which
has earlier been treated with MCPA because there are now nore
organi sns that can break down the chemcal. You mght say that the
soil has been "enriched" with these specialized m cro-organi sns.

Most pesticides are however very difficult to break down. Although
it is true that there are m cro-organi sns capabl e of breaking them
down, the mcro-organisns cannot |ive on these pesticides. In
other words, there will not be an increase of those particular
organisns in the treated soil

For the pesticides that are broken down slowy it nust be assuned
that the soil is only able to break dowmn a limted anmount of spray
per hectare. Geat caution nust therefore be exercised, both as
regards observance of the dosage and avoidance of spray
overlapping if we wish to avoid that the field s organisns are
exposed to the substance for a long tinme or that the chemical wll
danmage t he subsequent crop

The expression "half-life period" is often used to indicate how
long a chemcal is found in the ground. The half-life period
i ndi cates how nmuch tinme elapses before half of the chem cal has
di sappeared. After four half-tine periods, only 5% of the chem cal
remai ns.

Deconposi ti on of pesticides

The expression "persistence” is both used for indicating the
resi stance and for showing how | ong a substance renmains active in
the ground, e.g. howlong it can danage a subsequent crop.

Half-time period = the tinme elapsing before half of the chem ca
has di sappeared

Persistence = the chemcal's resistance in the ground. Oten
corresponds to 4 to 5 half-tinme periods

Ri sk of pollution of food products

|f pesticides are stable on or in the plants, or if you spray

shortly before the crop is to be harvested, there is a risk that
the crop may contai n chem cal residues.
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To protect the consuners against this risk, the Environnental
Protecti on Agency establishes rules for the pesticides that may be
used, and how close to the harvest they may be used for different
crops.

(bserve the spraying tines indicated on the label to avoid
excessi ve residues of pesticides in the crop

To nake sure that the rules are observed, narket control is
carried out. 1,500 to 2,000 sanples for consunption are anal ysed
each vyear, and sanples have been found in which the limts

establ i shed for pesticide have been exceeded.

The excesses found have generally been snmall. By and large it
woul d appear that the rules governing the use of the pesticides
are adhered to. But we nust naturally try to keep the residues as
smal| as possible by limting the nunber of spraying operations.

Pesticides in atnosphere and precipitation and risk of
drift

When pesticides are used, they may al so damage the areas situated
out side of the sprayed field.

Spray damage for instance frequently occurs in hedges, gardens or
greenhouses that are situated next to the sprayed fields. Such
danmage nost often occurs near grain fields sprayed with hornones
in the spring (MCPA, dichlorprop etc.). There may al so be serious
damage to sensitive crops in the vicinity. The so-called drift
damage is chiefly caused by weed killers drifting with the w nd
when they are sprayed. The problem is particularly serious when
spraying is done with fine drops (mst) and when it is blowng
during the spraying. Mdst of this |ocal danage can be avoided, if
a bit of consideration is shown. It is inportant to avoid such
danmage, both because it can cost huge suns in conpensation and
because it often gives rise to understandable strong reactions
fromthe garden owners etc.

Water pollution with pesticides

In recent years it has conme to light that pesticides nmay also be
found in groundwater, drain water, water courses and |akes, and a
few cases of serious pollution of wells and streans have been
noted. Chem cal pesticides do not belong in the water, and strict
rules have therefore been established to avoid residues in
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drinking water. Sone of the organisns living in streans and | akes
are very sensitive to certain pesticides. So there is every reason
to protect the water environnent.

In the EU-countries there nmay for exanple be max. 1 pg (mcro-
gramme) of pesticide per litre. This corresponds to 1 gramme of
pesticide in 10,000 n? of water, i.e. 1 gramme in a 1 hectare
| arge basin which is 1 m deep. These rules have been established
because we want to avoid water pollution with chem cal pesticides,
her bi ci des, insecticides, etc.

Pol | uti on of surface water

During spraying the pesticides may end up in streans and | akes,
either as a result of drifting or because the spray boom gets too
close to the water. W may also see water pollution caused by
rinsing of spray equi pnment. There may al so be percolation fromthe
sprayed fields, if there are heavy downpours right after the

sprayi ng.

Avoid spraying near streans and |akes, also be mndful of wnd
drift and surface run-off

Measurements nmade in streans, |akes and drain water denonstrate
that we will often find small residues.

If we generally wish to reduce the risk of |akes and streans being
polluted with pesticides, this can best be achieved by keeping a
di stance from| akes and streans when spraying is perforned.

Prevent rinsing water from the spray equi pnent or water used for
washi ng the sprayer and the tractor from running into drains and
subsequently end up in the water courses. A grass-covered area is
a very suitable filter for rinsing water. Better still is a
concrete washing site with underground tank where the water is
coll ected and sprayed on a safe area.

Pol | ution of groundwater

Sour ces of pesticide pollution of groundwater
Pol  uti on of groundwater can take place in many different ways.
Direct pollution of wells and borings

Washout from sites wused for washing tractors and spray
equi prent
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Washout from public dunping grounds and from snmall private
ref use dunps

Washout from sprayed-out pesticides

Washout fromparticularly vul nerable areas (railways etc.)

Pollution with pesticides of wells and borings occur regularly.
The risk is particularly great, if you fill, rinse or wash the
spray equi pnent near wells and borings, or spraying against weeds
has been done near wells. The pollution nmay also be serious
because the quantities involved nay be very large. The pollution
may also have serious hygienic and econom c consequences, for
exanple if the pesticide has spread in the groundwater. If the
wat er supply network has becone polluted, rinsing with very |arge
anounts of water nmay be required, before the water's pesticide
content is once nore belowthe Iimt value for drinking water.

Precautions against pollution of wells

Filling of sprayers with pesticides nust not take place near
wel | s and borings

Ri nsing and cl eaning of spray equi pnment nust not take place
near wells and borings

The equi pnment nust have a non-return valve, so that water
cannot run back into the wel

The filling hose nmust not dip into the spray tank, but hang
in a gallows, to avoid a syphon effect if the water punp
st ops

Stay at the spray tank during filling, so that it does not
run over

Do not use weed Kkillers within 10 netres of wells and
bori ngs

Make sure that well covers fit tightly, and avoid that water
can run fromthe sprayed ground and into the wells

Pol lution fromwashing and filling sites

Filling of spray tanks and washing of spray equipnent often take
place at the sane site year after year, because there is easy
access to the water supply here. Pesticides from washing of the
spray equipnent and from surplus anmounts of diluted pesticide
often end wup at these places and nmay cause very high
concentrations in the ground. If there are drains fromthe washing
site, there have been exanpl es of poisoning of water courses.

To limt the risk of washouts of pesticides from washing and
filling they have special sites for this purpose in Sweden. These
partly increase the deconposition of chemcal waste, partly
increase the adsorption. It is therefore built with a driving ranp
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placed on top of a 50 cm deep excavation lined with clay and
filled with a mxture consisting of 50% cut straw, 25% peat litter
and 25% hunus-containing soil. The area called "biobadd" is sown
with grass.

Renmenber that pesticide residues in the spraytank nust be diluted
and sprayed on the field. There nust be no drain from the washing
site, so that rinsing water can run into streans and |akes. It is
therefore best to collect these washings in an underground tank
for safe disposal

Chem cal waste

Fornmerly there was no efficient way for farners, gardeners, owners
of tractor stations and others to get rid of chemcal waste,
whether in the shape of pesticides, oil, paint rests or organic
sol vents. Many private refuse dunmps have therefore been
established in small gravel pits or marlpits where all kinds of
waste were deposited. This is now considered highly dangerous and
usual ly ill egal

Renenber that chemcal waste mnmust now be delivered to the
nmuni ci pal reception facility; if this is allowed by the |ocal
aut horities.

| nfl uence of pesticides on plants and ani nal s

The purpose of the spray is to elimnate unwanted fungus, insects
or plants. The question is only how hard hit the species are that
it was not the intention to touch, and whether the effect becones
unacceptabl e, e.g. because plant species are w ped out, or because
birds or predatory insects are injured when their food supply is
curtail ed.

| npact on beneficial animals and pests

Beneficial animals = predators

In many cases pests are kept down by insects and mtes which may
therefore be regarded as beneficial animals. The |adybird which
feeds on aphids is one of the best exanples. There is in other
words a kind of natural biological war raging in the fields. Wen
you fight pests wth insecticides, you may also injure the
beneficial animals, and fungicides and herbicides may reduce the
ef fect of the beneficial aninals.
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Distribution of beneficial animals may often replace pesticides in
gr eenhouses = biol ogi cal control.

A study of the effect of 84 different pesticides on certain
predators showed that nobst of the insecticides used today not only
kill the pests, but also nany of the predators. Only a few of the
fungicides had this effect, whereas half of the exam ned
herbicides had a strong inpact on the predators. To obtain the
nost effective natural control possible we are interested in using
substances which are as gentle to the benefical aninmals as
possi bl e.

Beneficial animals for fighting aphids: |adybirds, |acew ngs,
ground beetles, rove beetles, ichneunons and spi ders

In greenhouses you are often offered advice today as to which
pesticides will be gentle on the beneficial animals, and attenpts
are made to nmake new insecticides specific to the pests, in order
to go easy on the beneficial animals. It is also a w despread
practice to distribute beneficial animals which can handle the
control of pests without any use of pesticides. Encarsia fornpsa
agai nst white flies in tonmatoes, for exanple.

Subst ances which are gentle to beneficial animals in greenhouses:
torque, applaud and bacillus preparations

Earthworns is another of the groups of animals in the ground we
wish to protect. A nunber of pesticides have turned out to be
poi sonous to earthworns. Information is therefore requested about
the toxicity of new pesticides to earthworns, before they are
appr oved.

Pest s

The purpose of a treatment with insecticides is to reduce the
popul ation of pests so that it no |onger constitutes an econom c
burden to the farner. W neither can nor wll extermnate the
pests, but as nentioned above, the beneficial aninmals are also
affected during spraying, and it mght be feared that better
conditions were created in this way for the surviving pests than
if there were no spraying.

The soil's mcro-organi sns

Bacteria and fungi in the ground are inportant for the deconposi-
tion. Chem cal sprays may influence the nunber of different fungus
species in the ground, but the pesticides do not appear to damage
t he deconposition
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| npact on the life in streans and | akes

The nost serious damage to animal and plant |ife has been found
where the water from enptying or rinsing of spray equipnent has
been discharged into a stream via the sewer system The con-
centration of spray liquid noving along in the water can cause
serious damage to the water course. The pollution resulting from
drift and run-off of recently sprayed fields or from washout to
the drain water will normally be much | ower, but may in sone cases
have an inpact on the water course. For sone insecticides it has
been found, for exanple, that even very |ow concentrations of them
can damage the fauna when sensitive aninmals float along in the
water to escape the pollution.

The worst pollution is caused by filling, enptying and rinsing of
spray equi prent

| nsecticides belonging to the pyrethroid group are particularly
poi sonous to fish and to sone of the other organisns living in
streans and | akes.

6. SPRAYI NG KNOWNLEDGE

Havi ng taken account of all you have read up to this point; nowis
the nmonment for the actual spraying of the pesticide. Presunably
the enployer (the boss) or soneone else in authority has decided
that spraying a pesticide is necessary after all!

However in many countries it is now a legal requirenent to be
properly trained in the use of pesticides and to have passed an
exam nation or test resulting in the possession of a certificate
before a person is allowed to handl e pesticides. In addition there
is usually a mnimm age, often 18, before a worker is allowed to
use pesti ci des.

The foll ow ng key-points are always worth consi dering before using
pesti ci des;

1. Is a pesticide really necessary?

2. Is there a less toxic - less harnful - chemcal available
that could be equally effective?

3. What about the safe period before harvesting?
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4. Are the conditions right for spraying?
Wnd - rain - hot - cold.

5. Is the equipnment in good working order wthout |eaks and
danger of split pipes?

6. Are the right nozzles fitted for the job?

7. Are other people/workers warned and noved from the area to
be treated and told not to return until it is safe? - Do not
forget public paths and rights of way.

8. Are all donestic animals, including bees, as nuch as prac-
ticable, prevented fromentering and re-entering the area.

9. Estimate, better still, <calculate, how nuch material 1is
needed to do the job so you do not end up wth unwanted
spray material .

10. Make sure to have all the required personal protective
equi prent and clothing for the job.

11. Prepare and mx the material in the proper manner

12. After applying the pesticide clean all equipnent and machi -
nery thoroughly, including your protective clothing.
Lock away the remaining chemcals in the safe store room
D spose of enpty containers properly.
Record/wite down; what you have done; i.e. what area and
crop was treated; which chemcal was used and how rmuch and
how long it took to do the work.
And now have a bath or shower and put on cl ean cl othing.

7  ALTERNATI VES TO PESTI Cl DES

Wthin the wvarious production nethods, etc., there are nmany
circunstances where alternative nethods of control
coul d be used instead of pesti cides.

If one wishes to examne the potential use of alternative mnethods
conpared to pesticides, it is inportant to start by
establishing the desired pest and weed control |evels.

It is also inportant to establish in the planning phase whet her or
not it is possible to tend or cultivate the areas
concerned w t hout using pesticides.
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If this is taken into account, a major step will already have been
taken towards reducing the use of pesticides, and from
this point it is very sinple to avoid their use at
all.

Here is a list of the possibilities within the various areas.

Consol i dat ed areas and beds
Weed contro
Roads, pavenents and ot her consolidated areas

Mechani cal brushes and sweepers nay be used, or gas burners, for
weed control. It is also possible to use dragnets,
rakes, etc. on gravelled areas.

A machi ne that uses steamfor weed control is being devel oped, and
time wll tell whether it is effective.

Beds

Bark chips or ground cover plants may be used; nechanical weed
control can be used between rows.

Pest and di sease control:

These are not the major problem and there is therefore no need to
control them

Forestry

Decorative greenery and Christnmas trees
Wed control
It is possible to use nechnical control methods and to use

animals, e.g. sheep, to graze between the trees.

Pest and di sease control
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Renmoving old tree stunps, naintaining |arge populations of snall

birds, and crop rotation all help to reduce the risk
of attacks.

Mar ket gardens under gl ass
Wed contro

Weds are not the nmajor problem and so they can be renoved
mechnically or manual ly.

Pest and di sease control

Experience shows that there are many opportunities for wusing
bi ol ogi cal control methods and resistant strains.

Garden centres, fruit and berry orchards

Weed contro

Weeds may be renoved by rel easing poultry to graze or by using
nmechni cal neans.

Pests and di sease control

Pests may be controlled by putting up nesting boxes for titmce
or simlar D seases may be reduced by the use of resistant

speci es.

Far ns

Weed contro

Mechani cal control may be used, and gas burners have al so proven
effective.

Pest and di sease contro

The use of resistant strains and crop rotation reduces the risk
of attack.

8 LI TERATURE

9 EXPLANATI ON OF WORDS
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