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FROM THE DI-SK

The pesticide chemicals and formulation manufacture is a special group of
industries, which requires extra attention to ensure safety and health of workmen as well
as people around it. Many workers employed at manufacturing as well as formulating
stages are exposed to the dangerous pesticides and allied chemicals. Varying degrees of
toxicity (to human beings) of various products. worker’s ignorance concerning them and
lack of stringent enforcement of safe work practices are responsible for the different and
more difficult problems faced in this as compared to other industries. Careless handling
of pesticides may cause minor disability, serious illncss and even death. .

DGFASLI had conducted a survey on Process Safety and Work Environment in

- the manipulation of emulsifiable concentrates ol pesticides in 18 pesticide factories..

Some of the important findings of the survey along with recommendations are presented

in the cover feature of this Newsletter. It is hoped that the article will help the industries
in taking suitable control measures to make their plant safe and healthy.

st

S.K. SAXENA
EDITOR -IN- CHIEF
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PROCESS SAFETY AND WORK ENVIRONMENT IN THE MANTPULATION OF
EMULSIFIABLE CONCENTRATES OF PESTICIDES — A SAMPLE SURVEY

Dr.A.K. MAJUMDER & SMT.M.K.MANDRE

Emulsifiable Concentrates (E.C.) of pesticides
are prepared by mixing active pesticide
chemicals, diluting solvents, emulsifiers and
stabilizers with the object to convert it into
water emulsion of required strength at the
point of use. Manipulation includes mixing,
blending, formulating, filling, emptying,
packing or otherwise haudling. A varicty of
solvents and technical pesticides are blended
in definite proportions to make E.C.
formulations. Manipulation of dangerous
pesticides is considered as hazardous process
as per the Factories Act. A survey was carried
out by DGFASLI in 18 pesticide factories to
assess the safety and work environment
conditions in the manufacture of emulsifiable
concentrates of pesticides. Some of the
important  findings of the survey along with
recommendations are presented in this paper.

PROCESS SAFETY

The common hazards involved in E.C.
formulations are hazardous storage and
handling of technical pesticides and diluting
solvents posing safety and health hazards,
possibilities of explosion of headspace of
mixing vessels and emission of toxic vapours
at the time of filling and packing. The risk of
skin absorption of the pesticides due to
carelessness or accidental splash is also
present in the process. The existence and
effectiveness of hazard control measures to
avoid the above problems had been recorded
for most of the units covered in the study,
which are presented in Table — 1.

It is observed from Table — I that only few
units are following all the required safety
precautions in the EC preparation arca. The
general recommendations which should be
followed in the EC areas by all the units arc
presented in the following paragraphs:

a)

b)

c)

The spillage of solvents and
formulated product is a common
occurrence in  the  Emulsified
concentrate area. Therc have been
cases of fatal pesticide poisoning by
absorption of pesticide through skin
and inhalation while handling the
spilled formulation. Keeping these
possibilities in view, it is suggested
that the solid adsorbents should
always be kept available in the EC
area. Any spillage should be adsorbed
in it. The workers engaged in clean up
of the spilled material should be
equipped with impervious overall,
face, hand and feet protection and
chemical cartridge respirator/gas mask
with canister for organic vapour and
mechanical filter. Air line respirator
can also be used. The contaminated
adsorbent should be stored in closed
bins  specially  carmarked  for
hazardous wastes till these are
disposed off by buming in
incinerators.

Most of the factories had originally
provided flame proof electrical fittings
in the EC area. Subsequently ordinary
electrical fans and lights have been
introduced in some units. It is
suggested that only flame proof
electrical fittings should be installed
in the EC areas and they have to be
maintained properly.

There are possibilities of generation of
electrostatic charge in the mixer
surface which has potential to cause
explosion of the head space. It is
suggested that explosion vent should
be provided on the top of the mixer by
providing plate or weak seam of the
plates used for the fabrication of the
tank. This will restrict the losses on
explosion of head space.
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d)

€)

g

Mixers of many units were not
provided with the level indicators. The
workers were seen opening the
manhole to measure the level of the
tanks. It is suggested that well guarded
glass level indicating tubes may be
provided on the mixers.

Some of the mixer tanks were seen to
be provided with the level switches to
cut off the power supply of the pump
motor. It is a good practice and should
be followed in the other units also. It
should, however, be noted that only
flame proof level switches should be
used in the mixer.

The mixer tanks should be properly
scaled and the vent pipes should be
provided with flame arresters or two
layers of wire nettings to prevent the
entry of flame into the tanks in case of
fires in the vicinity of the tank. In
most of the factories, tanks were not
properly sealed which rendered the
vents ineffective.

Packing of prepared EC into the
containers of different sizes poses the
risk of skin contact and inhalation of
the toxic vapours. Possibilities of fires
due to formation of explosive
environment in case of spillage also
exist. In some units, the packing was
being done by automatic and semi-
automatic system. Even the semi-
automatic system in which workers
were required only for sealing the
caps or labelling of the containers
presents exposure of the packers. The
manual packing, on the -contrary,
involves risk of skin absorption and
inhalation of some pesticide vapour. It
is suggested that manual filling should
be done only with adequate chemical
cartridge respirators or gas mask for
organic vapours or airline respirators.
Efforts should be made to convert
filling and packing operations fully
automatic.

h) The solvent storage in most of the

factories was far from adequate. It is
suggested that the following safety
measures should be ensured in solvent
storage area.

e All the electrical fittings should be
of flame proof type approved for
Zone-1 flammable hazard.

e The storage tanks should be
doubly carthed and bonded with
piping by providing conductive
jumpers across all the flanges in
the vessels and pipelines.

o The tanks should be surrounded
by a dyke wall of capacity enough
to hold the largest tank in the
dyke. The floor inside the dykes
should be impervious and sloped
to a sump. The sump should be
provided with the drain pipe with
valve approachable from outside.
The valve should be kept closed
under normal conditions. If more
than one tank is situated in the
common dyke, isolating walls of
low height should be provided in
between the two tanks, each
compartment of such isolation
should have sumps, drain pipes
with valves which should be kept
closed under normal conditions.

e Overfilling of the storage tanks
and spillage of liquid from the top
openings is common occurrence.
In order to prevent it, it is
suggested that the tanks should be
provided with overflow pipes. The
other ends of such pipes should be
kept dipped in water to prevent
entry of air through them.

e The tanks should be properly
secaled and vents of the tanks
should be provided with flame
arrestors or at least two layers of
wire netting to prevent ingress of
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flame into the tank in case of fire
in the vicinity.

e The dip hatches should be
provided in the tank. Dip rod of
only non-sparking material should
be used to check the level of the
tanks. Dip level gauging should
not be done till 15 minutes after
filling the tank.

e The liquid inlet pipe should
extend up to near the bottom of
the tank to avoid splash filling and
subsequent generation of the static
charge on the surface of the tanks.

e Only non-sparking tools should be
used while carrying out any
maintenance work in the solvent
storage area.

WORK ENVIRONMENT MONITORING

The results of work environment monitoring
carried out in EC areas are presented in Table-
II. It is seen from the table that the
concentration of airborne levels of various
pesticides and solvent vapours Wwerc cither
below or just above the TLV or PLE
prescribed for the respective contaminants.

In few factories, where the toxicitics of the
substances involved were comparatively high
such as factory B-6 where monocrotophos and
endosulfan were in use, the environmental
concentrations (maximum) were above their
permissible limits. In such cases, airlinc
respirators or chemical cartridge respirators
should be used. The ventilation of the areas
should also be enhanced by providing exhaust
fans and openings in the opposite walls.

The maximum risk in EC formulation arca is
posed by emergencies arising out of large
spillage of technical pesticides or formulated
products. In one of the factories, there had

been an incident involving death of 4 persons,
who were engaged in filling the spilled EC
back to the drum manually. They collected the
spilled material on uneven floor with mugs
and were so severely exposed that in the same
night they were hospitalised and subsequently
died.  Hence, it is suggested that under no
circumstances the drum should be emptied by
tilting. Instead, proper hand operated pumps
should be used for removing the materials
from the drums. Airline respirators should be
used by the workers carrying out filling,
packing and inspecting the operations. As far
as possible, all the points of regular emission
of vapours should be covered by properly
designed local exhaust systems.

It was observed that the pesticides spilled on
the floor were not properly decontaminated;
hence, floors kept ecmitting the vapours
persistently. It is suggested that the floors of
the EC areas should necessarily be washed
with soap or detergent to remove all the
pesticide chemicals sticking to the floor. The
deactivating adsorbents to absorb and remove
the spills should be readily available in the EC
areas. ’

In most of the units, the workers were secn to
tie a piece of cloth over the face as protection
against the contaminants. It is suggested that
appropriate  types of personal  protective
devices should be used by the workers. In
adequate protection like disposable dust masks
or pieces of cloth tied on the face provides
false sense of protection and may be
responsible for severe exposure.

The contract workers were often engaged for
these operations, who were generally illiterate
or poorly educated. They were often found
working in hazardous process arcas without
adequate protection. It should be realised that
the responsibilities of the management
towards the contract workers are as much as
for regular workers. Hence, they should also
be duly trained and adequately protected.
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TABLE-1

Safety Related Observations in Emulsifiable Concentrate Preparation

SL ‘Hazard Control Measures Number of Factories out of 18 Factories
No. Covered in the Studies
Provided Not Not observed due
provided to closure of
tion
1 | Safc Handling of pesticides and solvents 2 13 3
free from spillage and vapour relcase
5 | Flameproof electrical fitti 10 5 3
3 | Mixer gonmdcd and bonded with pipe lines 12 6 --
4 chel]ndicatorinthcmixer 2 14 2
5 | Level switch 2 16 -
6 | Explosion vent on the mixer - 18 -
7 | Vent pipe of mixer with flame arrester 2 16 -
Packing of Formulation under local 6 10 2
| exhaust t
9 | Storage Tank arca:
'a) Flame Proof electrical fittings 8 7 3
b) Tanks grounded and bonded 12 6 -
C te 2 14 -
d) Overflow pi with outlet seals - 18 -
| ¢) Flame arresters in the vents 6 12 --
Explosion vents -- 18 -=
Proper dip hatch 5 1 -
h) Long inlet i 5 - 13
1) Use of non-§ ing tools -- 18 -

-
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TABLE-II

Environmental Conditions in the Preparation of Emulsifiable Concentrates (EC)

Sl Location/ Contaminant Factory code Concentration (mg/M’) TLV/PLE
No. Operation Range Average (mg/M)
1 | Near mixer Butachlor B-1 0.01-0.05 0.03 5
Cypermethrin A-4 0.01-0.05 0.03 S*
Ethion A-6 0.06-0.035 0.32 0.4
A-7 (a) Area 0.01-0.32 0.27 0.4
(b) Personal 0.01-0.25 0.25 0.4
2 | On the Mixer Cypermethrin B-4 (a) Area 0.68-1.75 1.35 5.0*
Platform (b) Personal 0.45-1.50 1.20 5.0%
3 | Charging of Ethion A-1 -- 0.01 0.4
Pesticide chemical
to the Mixer A-6 0.01-0.50 0.42 0.4
Monocrotophos B-6 0.25-0.50 0.34 0.25*
Cypermethrin B-4 (a) Area 0.38-1.33 0.95 5.0%
(b) Personal 0.2-0.80 0.66 5.0%
4 | Near the discharge | Cypermethrin A-4 0.03-0.05 0.04 5.0*
point of Mixer
5 | Near Charging Cypermethrin B-7 0.1-0.3 0.2 5.0*
Pump
6 | Near Container Quinalphos B-6 Not detectable Not 0.5
Filling detectable
Chlorpyriphos B-6 -do- -do- 0.2
Dimethoate B-6 0.003-0.58 0.25 0.1
Monocrotophos A-1 - 0.01 0.25
Endosulfan B-6 0.003-0.15 0.08 0.]
B-7 0.02-0.05 0.04 0.1
Cypermethrin B-4 0.2-0.6 0.45 5.0*
Profenophos A-11 0.18-0.40 0.27 10*
Xylene A-11 7.0-50 26.8 435
7 | Manual Weighing | Ethion A-7 (a) Area -- 0.01 0.4
of Containers (b) Personal 0.01-0.17 0.10 0.4
8 | Near Seaming Quinalphos B-6 Not detectable Not 0.5
machine detectable
Chlorpyriphos B-6 -do- -do- 0.2
Dimethoate B-6 0.003-0.35 0.18 0.1
Endosulfan B-6 Not detectable Not 0.1
detectable
9 | Packing Ethion A-6 0.14-0.58 0.43 0.4
Monocrotophos A-1 -- 0.01 0.25
B-6 0.25-0.30 0.28 0.25
10 | General Work Area | Ethion A-6 0.04-0.26 0.21 0.43
A-7 0.01-0.02 0.10 0.40
Cypermethrin B-7 0.1-0.3 0.2 5.0%
B-4 0.2-0.45 0.3 5.0*
Dimethoate B-6 - 0.003 0.1

*4dopted on the basis of the data on comparative experimental toxicology.

Dr.A.K.Majumder,Director(Ind. Hygiene),Central Labour Institute, DGFASLYI, Sion, Mumbai.400022
Smt.M.K.Mandre,Asstt.Director(Ind. Hygiene),Central Labour Institute, DGFASLI,Sion,Mumbai. 400022
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