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Warning to dodtor, Carbamate exposure oy
he as common as organo-phosphorus exposure,
The presenting symptoms of both types of
puisoning are similar. While atropine is the
antidote in both types of poisoning, pralidoxime
must not be used in carbamate poisoning,
If vou have any doubt about whether it is a
carbamate or an organo-phosphorus compound
10 which the patient has been exposed, proceed
as indicated in step 1 and give atropine only until
the chemical has been identificd.

Write below the addreess and telephone number of
the poison information centre or hospital nearest
vour plice of work,

Adapted from the Medical Advisory Services of the Ciril
Service Department of the United Kingdom of Great
Britain and Northern Ireland
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PESTICIDES
WARNING CARD

Organo-phosphorus
and
Carbamate Compounds

B

IMPORTANT

This card is for your protection. Keep at on your
person and show it to your family doctor or the
doctor at your place of work if you become ill during
or afier working with organo-phosphorus or carba.
mite compounds.

Three filled-out cards should be kept for you, two by
your employer and one by you.

INSTRUCTIONS

YEAR OF ISSUE:

sk FIRST AID ADVICE "=




Write down the following details as soon as possible
and note any changes as they ocour:

Nuanwe

Home address

Location of plant or facility

Telephone number

Cholinesterdse count
Reference values: plsmit, 162-367: he, 97- 104

Resault IXute of test

Pl rix

SYMPTOMS OF ORGANQ-PHOSPHORUS 1
POISONING J

The fiest symptoms of intoxication are usually
anorexia, nausea, headache, a feeling of exhaustion
and weakness, possibly with some mental confusion.
These effects may occur during exposure or up to
12 hours later. Other symptoms may soon follow,
c.g vomiting, cramp-like abdominal pain, excessive
cold sweating, salivation, apprehension, restlessness,
tightness in the chest. One or both pupils may be
constricted and the vision blurred. Later, twitching
of the eyelids and tongue may be noticed, progres.
sing to the face, neck and clsewhere. In severe cases,
muscular weakness, convulsions, ataxia, respiratory
depression and other obviously severe svmptoms can
occur. (Nofe: cxcessive sweating also occurs in
dinitro compounds poisoning, in which case atro-
pine is contraindicated.)

Place worked Ixite

Charging chemicals in plant
Filling linc

Waste handling
Sluinlcnuncc

Warchouse

Laboratory

Transport

Administration

Gardening

Other

FIRST AID

In the event of accidental contamination or ingestion
of the compound, take the following action. Stop
work. Remove contaminated  clothing, Wash all
exposed skin and hair. If any chemical has entered
the cye, hold it open and flush thoroughly with
water. The patient should be kept completely at rest.
If breathing ceases or weakens, start artificial respica-
tion immediately, making sure the breathing passages
arc clear, T1E PATTENESHOUED B EAREN O A
HOSPIEAL AT ONCE OR A DOCTOR SHOU T B
CATEDWHICHEVER IS QU ICRER,

TREATMENT NOTES FOR THE DOCTOR l

1. As soon as possible, inject atropine sulphate
2 mg (1/30th grain) and repeat every half hour
until fully atcopinized.

2. In the case of organo-phosphorus  poisoning
only. administer pralidoxime | gram by intra-
muscular injection. Repeat after three or four
hours if necessary.

3. Monitor the alr passages and respication. Keep
the patient completely at rest for 24 hours.

4. If possible, before giving pralidoxime collect
§ ml of bload in anti-coagnlant for cholinesterase
cxamination.

§. Further information and advice on  toxicity,
symptoms and treatment in the cvent of ex-
posure o pesticides can be obtained from a
poison information centre or from & major
hospital.
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Foreword

The primary mandate of the United Nations Industrial De-
velopment Organization (UNIDO) is the promotion and acceleration
of industrial development in developing countries. Within that con-
text the development of chemical industries plays a major role on
account of their importance 10 cconomic progress and their contribu-

tion o the furtherance of other industrial activities.

Any industrial undertaking involves an element of risk in
terms of ensuring worker safety. protecting plant surroundings and
conserving the environment. With proper planning, and by choosing
the right technology that risk factor can be reduced or even climi-
nated. Impact assessments should thus be carried out as carly as
possible.  This is vital especially for those industries dealing with
hazardous substances. such as pesticides and their formulations.

In line with its mandate. UNIDO is committed to promo-
ting cleancr technologies. occupational safety and environmental
protection.  In this connection, UNIDO addresses safety aspects in
various subscctors of industry at the grassroots fevel. Today, in
order 1o increase agricultural production. the majority of the devel-
oping countrics are taking up pesticide formulation. They thus need
integrated guidelines dealing with safety. health and cnvironment

issucs in that arca.




These integrated international safety guidelines were deve-
loped in consultation with experts from industrialized and developing
countries. At the shop floor level their application will require the
full support of industry and govemnment alike. Combining safety
practices at the production level with judicious use of pesticides in
the ficld will allow mankind to enjoy the benetits of pesticides without
incurring any detrimental impact on the environment.

Industrial Development Organization
UNIDO, Vienna, Austria
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Introduction

The world population has alrcady passed the five hilhor
mark and even by a conservative estimate is likely to reach double
digits within the next 25 years. Most of this increase will be in the
developing countries. It is imperative that food output per unit area
should increase with sufficient inputs such as fertilizers and pesti-
cides to feed the ever growing population. While the use of fertili-
zers and pesticides have reached a peak in developed countries, ac-
cording 1o a UNIDQO survey. the use of agrochemicals in most of the
developing countries will be on the increase.  Pesticide manufacturing
technology is very closely held by very few companies but their
formulation is casily available 1o developing countries.  More and
more developing countries will be opting for formulation nstead of
importing finished formulated products.

By definition pesticides are toxic and whether or not a
country has already established pesticide formulation facilities or
planning to start new plants, they need 1o follow fully integrated
safety guidelines covering operational. occupational and environmental
aspects.  Thus hazards involved in handling toxic chemicals are
climinated or kept to & minimum,

UNIDO, prior 1o developing the guidelines, prepared an
extensive questionnaire which was sent to many pesticide formu-

lators in developing countries. The answers received from large,




medium- and small-scale operators clearly indicated that waste mana-
gement and disposal of toxic waste are major concerns. The small
and medium-scale operatons are badly in need of integrated safery
guidelines for promoting industrial and environmental safety.  Sup-
ported by funds trom the Government ol Finland. UNIDO organized
a global mecting whicn brought together experts trom developed and
developing countries to discuss vanous aspects retated to safety in
pesticide formulation.  These guidelines are intended for industries
and governments to assist in addressing problems of safety. health

and environment that may arise in the formulation of pesticides.

It is also the responsibility of the formulators to be interested
not only in the safety of the workers. but also in the safe’y of the
users in the field.  Therefore. the safety guidelines also take into
account product divensification towards user and environment friendly
pesticides and/or their formulations and application technologies.,
These guidelines aim at promoting basic minimum, practicable and
acceptable requirements in the production of pesticide formulation in
developing countries, cither for those who are starting at a “greenficld”
site or operating existing formuiation plants. including decom-
missioning of plants.

it is hoped that these integrated guidelines will help in the
introduction and use of cleaner technologies as well as user and
cavironment friendly formulations. The key considerations involved
in the implementation of guidelines are recorded alongside but they
are by no means comprehensive. They will have 1o be madificd or
enlarged on the basis of specific situations in the adopting countries.




Issues and specificities associated

with the formulation of pesticides in
the developing countries

In order to understand clearly the various issues and

spectficities associated with the formulation of pesticides in the develo-

ping countries. it would be necessary 1o the @ close look at the

various stages in the process of choice, identilication, production and

usage of pesticides as well as the various issues involved intluencing

the safety hazards. A schematic approach towards this end is pre-

sented.
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Having taken note of the production processes and the is-
sues involved in the determination of safety hazards. it would also he
worthwhile to take note of the problems and hazards associated with

the majur pesticide formulations, both solid and liquid formulations,




MAJOR PROBLEMS AND HAZARDS
ASSOCIATED WITH
PESTICIDE FORMULATIONS

Physcal Methad of Diluent Fomulation Rish / Hazand
State Applicatinn Type®
Seld Undiluted Dp Operator cxposed 1o concentrate by inhalation
and shin contaminaton
GR Less expanure because of dust but due
o nhalation
Smoke Operator ¢xposed to concentrate by inhalation
geacrator ] o greater extent
Dilutend Bran B Bt can be mistaken tor foud
| Water wp Mixer necds more protection than operator
Water SG /WG] Large drops maderate dnft
Eagand U niluted vL Operaior cxposed W full concentration and rish
o whalation of spray dnft
AE Risk ot inhalation
Irluted Water EC Mixer aceds more protection than operator
O . Mixer amd operator siill exposed to high con-
ventration and rish of inhalation of spray daft

DP = Dustable powder
WP 2 Wettable powder
UL = Ehra low volume hiquid

Yet another angle 1o look at would be the propertics of

GR = Granuies

CH = Bast concentrate

SG = Soluble granules W = Pispersible goonules

AE = Aerow)

RO = Emalsite osbe concenirate

different formulations pertaining to case of production, safety and
hygiene, packaging and transportation, case of application, disposal
of package and the physical stability, as presented helow.




RELATIVE PROPERTIES OF DIFFERENT FORMULATIONS

Best Worst
Ease of Production EC > WP > SC > WG
Safety & Hygiene SC >WG >WP > EC
Packaging & Transportation Cost WG >WP >FW > EC

Ease of Application SC > EC >WG > WP
Disposal of package WG =WP > SC > EC
Physical Stability WG >WP > EC > SC

SC : Suspension Concenteare

EC : Emulwfiable concentrate
WG Water-Dispersible Granulbes

WP : Wettable Powder

The interesting observation emanating from this analysis is
that the EC formulations are generally on the worst end of the scale
while the WG and SC formulations are at the best end pertaining to
the imponant parameters influencing safety oriented decision ma-
king in the process of production and usage of pesticide formulations.
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Safety guidelines

The proposed guidelines seek to be as comprehensive as
possible. although it is recognized that they will have to be regularly

revised to cope with new technology. new situations and new issues.

It is emphasized that the proposed guidance is intended as
a tirst step in directing the guidelines user towards finding a solution
to identified problems. Further assistance. involving expert consul-
tation. may be necessary to evaluate and implement the best solution.

The guidelines are of a different nature dealing with operat-
ional (red). occupational (yellow). environmental (green) and/or
managerial issues (blue). They are grouped accordingly although it
is acknowledged that some overlap may often occur. A logical se-
yuence has been adopted in the presentation of cach safety guideline.




Presentation
of Guidelines

A guideline needs justification. This section seeks to identifvand
emphasize the major issues associated with pesticide formula-
tion. It stresses tie importance 1o analyze all implications on the
safety of the workers. the community and'or the environment,
that may arise from pesticide formulation.

THIS SECTION GIVES A GENERAL STATEMENTOFTHE
GUIDELINE THAT SHOULD BE RATIFIED AND IMPLE-
MENTED. IT IDENTIFIES CURRENT ACTIONS AND
MEASURES THAT SHOULD BE TAKEN TO ENSURE OR
IMPROVE ALL ASPECTS OF SAFETY IN THEFORMULA-
TION OF PESTICIDES.

Although not exhaustive. this section lists a number of key
clements that should be considered in guideline implementation.
1t should help authorities and management seek the best practical

options in findi.g the right solution.
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Site
Selection/
Location

Factors involving avatlability of energy. raw materials, proxi-
mity to dwellings . watercourses. markets are all critical for site
location. The geographical environment of the plant and exter-
nal developments mav change with time and present safery.
health and environmental problems for future operation.

SITE LOCATION OF A PESTICIDE FORMULATION
PLANT SHOULD BE CAREFULLY SELECTED SO AS
TO MINIMIZE ANY PRESENT AND FUTURE POTEN-
TIAL RISK TO HUMAN HEALTH AND SAFETY, AND
IMPACT ON THE ENVIRONMENT. PROVISION
SHOULD BE MADE FOR POSSIBLE FUTURE EXTEN-
SION.

Key elemenis for consideration in guideline implementation

No proximity 1o residencesthospitals/schools, rivers or
WIHCTCOUTSSS,

Arca not prone to aatural calamities.

Ground structure — Good loadbearing and permeability aspects.
Good access road/rail facilitics,

Adequate energy - - Power resources,

Prevailing wind direction,




Plant Design

The formulation of pesticide products is complex, involving
multiple operations and activities in the use of. and exposure (o
potentially hazardous materials with associated risks arising
from contamination. fire and other emergency situations.

A PESTICIDE FORMULATION PLANT DESIGN
SHOULD COMPLY WIT# RELEVANT LOCAL REGU-
LATIONS AND INCORFORATE CONTAINMENT AND
PREVENTIVE MEASURES TO ENSURE SAFE, HYGIENIC
AND ENVIRONMENTALLY SOUND OPERATION.

Key elements for consideration in guideline implementation

Separated operating areas.

Segregation — Dividing walls — Fire/contamination prevention.
Isolated solvent storage.

Bunded areas — Leakage containment.

. Good internal road network — Transport and emergencies.
Site security — Unauthorized access.

Ventilation.

I N M




Site Layout

Formulation plunt site lavout reflects the sequenze of process
activities ranging through receipt of raw materials. formulation
and finished product. storage or dispatch. and segregation to
avoid cross-contamination of products. The strategic integra-
tionof site services.emergency fucilities into the layout. commu-
nications hetweer units and road access are vital to both routine
operations and emergency situations.

SITE LAYOUT SHKOULD REFLECT THE SEQUENCE OF
SITE ACTIVITIES WITH PROVISION FOR UNHINDERED
ROUTINE AND EMERGENCY PASSAGE BETWEEN
EACH UNIT OR ZONE. ‘

Key elements for consideration in guideline implementation :

1. Functional szparation of arcas in a logical sequence of plant

equipment according to activities.

Separation of incoming raw materials from outgoing finished

products.

3. Scgregation of herbicides/rodenticides from other types of
pesticides.

[




Access to
Site and
Buildings

R R B

The operation of a formulation plant may present considerable
traffic and security problems during normal business and more
so during emergencies.

A PESTICIDE FORMULATION SITE SHOULD HAVE UN-
OBSTRUCTED, WELL LIT AND WELL MAINTAINED
ACCESS AND APPROACHROADS FOR SAFEGUARDING
THE WORKERS, THE GENERAL PUBLIC AND THE SUR-
ROUNDINGS, AS WELL AS FOR FACILITATING EMER-
GENCY ACTIONS. SIMILARLY WITHIN THESITETHERE
SHOULD BE UNHINDERED AND WELL SIGN-POSTED
ACCESS TO SITE BUILDINGS.

Key elements for consideration in guideline implementation :

Permanent road structure, good load-bearing and maintenance.
Clear access to and around buildings.

Identification of altemative emergency approach routes.
Detailed emergency plans, including evacuation in cases of fire.
Scparate entries for personnel and goods.




Materials of
Construction

Overdll safety of a formulation plant may be improved by o
careful selection of muteriuls of construction to protect against
fire. corrosion, flood and other risks.

FORMULATION AND STORAGE BUILDINGS SHOULD
BE CONSTRUCTED USING STRONG FIRE-RESISTANT
MATERIAL IN PREFERENCE TO UNPROTECTED
STEELWORK. ROOF CLADDING SHOULD BE LIGHT
WEIGHT AND CAPABLE OF VENTILATING FUME AND
SMOKE IN THE EVENT OF FIRE. FLOORS SHOULD BE
IMPERVIOUS, EASY TO CLEAN AND HAVE A NON-
SLIP SURFACE.

Key clements for consideration in guideline implementation :

Consideration of materials for construction :
» safety.

» functional considerations,

« compliance with laws and regulations.

« local availability.

.19.




Clean
Technology

A new or existing formulation plant could be improved by the
selection of appropriate clean technology that brings abowut
increased efficiency., better utilization of materials and energy.
and produces less wastes and emissions.

ALL PROCESSES SHOULD BE REGULARLY MONI-
TORED AND IMPROVED FOR MORE EFFICIENT USE
OF MATERJALS, RESOURCES AND ENERGY, AND RE-
DUCTION OF EMISSIONS.

Key elements for consideration in guideline implementation :

Process technology review — Consideration of :
o safety,

o raw-materials,

o cnergy cfficiency,

o nominal wastes and emissions.
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Start-up
Procedures

The start-up of a new plant or madified process always involves
an element of safety risk requiring careful preparotion and
evaluation before handover for routine operation.

ALL RELEVANT PERSONNEL SHOULD BE TRAINED IN
THE PLANT PROCESS WITH SPECIAL REFERENCE TO
SAFE OPERATION BEFORE START-UP.

Key elements for consideration in guideline implementation :

Establishment of start-up teams and definition of responsibilitics.
Process routes and equipment operation, and handling of
chemicals.

Full identification and marking of equipment and piping before
use.

. Equipment and piping tests with or without water,

Final complete process cheek prier to actual production start-up.
Involve all relevant personnel in the plant commissioning stages
to familiarize with use and minimizc safety risks.

. Operaiion procedures of equipment and piping.

Agreement and record of hand-over.




Safe Plant
Operation

1.
2
3
4.
5

The formulation of pesticid:s involves the use of hazardous
materials and the exposure and.or contamination leading 1o
potential safety risks during plant operations.

ALL SAFETY PROCEDURES SHOULD BE INCLUDED
IN THE OPERATION MANUAL AND ADHERED TO
STRICTLY BY MANAGEMENT AND WORKERS. THE
MANUAL SHOULD BE REVIEWED PERIODICALLY
AND UPDATED.

Key elements for consideration in guideline implemertation :

Authority approval for plant design and operation.

. Training in process and handling dangerous materials.
. Updated safety instructions.

Updated production procedures.

. Formal safety assessment of plant and operation.

.
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Equipment
Maintenance

Pesticides are usuatly formulated in mult-purpose planis pro-
ducing a wide range of products from the same hasic equipment.
Lack of proper maintenance may lead 10 accidents and product
contamination.

THE SAFE AND CONTINUOUS OPERATION OF ALL
FORMULATION UNITS SHOULD BE ENSURED
THROUGH A REGULAR PLANNED EQUIPMENT MAIN-
TENANCE PROGRAMME. A STOCK OF KEY SPARE
PARTS SHOULD BE HELD.

Key elements for consideration in guideline implementation :

Regular and preventive equipment maintenance.

Planned and scheduled maintenance — Notemporary solutions.
Recorded actions.

Permit 1o work procedures.

Post maintenance inspections,

Correct spare parts and materials in use.

Workers observations and report of abnormalitics.




“Permit to
Work”

B

Formuldation plants require shutdown for maintenance andior
repair on a planned or un-planned basis. This involves mainte-
nance staff who are not always fully aware of hazards and safety
risi.c.

ALL POTENTIAL RISKS TO MAINTENANCE AND/OR
REPAIR PERSONNEL SHOULD BE IDENTIFIED, AND
THE NECESSARY PREVENTIVE MEASURES STIPU-
LATED IN A FORMAL AUTHORIZED “PERMIT TO
WORK", PRIOR TO THE COMMENCEMENT OF THE
WORK.

Key elements for consideration in guideline implementation

Permit to work formal document contains

o name of issuing authority.

« period of validity,

« identification of area and type of work.

Provision for appropriate Personal Protective Equipment (PPE).
Setting up of warning signs and notification.

Prior inspection of the work area is mandatory before issuc of
permit.

Full inspection of work area or equipment on completion of
work.
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On-Line
Monitoring
Equipment
The regular and reliable monitoring ar all stages of formulation

ensures sdafe and efficient production.

CAREFUL SELECTION OF MONITORING EQUIPMENT
FOR SAFE, EFFICIENT AND QUALITY PRODUCTION
SHOULD BE ENSUKED.

Kcy elements for consideration in guideline implementation :

Location of equipment.

Specitic duty required.

Information required (tcmperature, pressure. flows, etc...).
Scparate and integrated systems.

Regular inspection. maintenance and calibration of monitoring
equipment.

Availability of spare parts.




Safety Control
Instrumen-
tation

‘d b -

e

Operational process stages in pesticide formulationmay present
potential hazards and risks which may be minimized andior
controlled by in-built safety devices and instrumentation in the
event of process failure or malfunction.

PROCESS PLANT AND EQUIPMENT SHOULD BE FIT-
TED WITH FAIL-SAFE DEVICES AND INSTRU-
MENTATION. REGULAR INSPECTIONS AND TESTS
SHOULD BE CONDUCTED SO THAT HAZARDOUS SI-
TUATIONS DO NOT DEVELOP.

Key elements for consideration in guideline implementation :

Provision of overflow tanks or cut-off sensors to prevent overfill.
Activated fail-safe devices to prevent unscheduled breakdowns.
Purge equipment with inert gas to remove inflammable solvents
if necessary.

Adequate ventilation,

. Gas. vapour and dust monitoring equipment.
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Fire Safety

A fire in a pesticide plant or warehouse presents enormous
ha:zards 1o persons on and off the site with a serious immediate
and future threat 10 ;he environment.

EMERGENCY PLANS, FIRE FIGHTING EQUIPMENT AND
ENVIRONMENTAL PROTECTION MEASURES SHOULD
BE CONSIDERED FOR EACH SPECIFIC LOCATION.

Key elements for consideration in guideline implementation :

Emergency/contingency plans including layout map of fire
fighting systems.

‘Trainirg, regular fire drills and evacuation procedures.

Fire extinguishers — Portable and mobile.

Hydrants, hoselines, sprinkler systems.

Spent water containment.

Post-fire clean-up procedures.
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Materials
Handling

|
3

2
4.

The hazardous nature of active ingredients ond the other raw
materials used in pesticide formulation requires that all respon-
sible personnel are fully aware and informed of their safe
handling.

SAFETY INSTRUCTIONS SHOULD BE GIVEN TO ALL
PERSONNEL INVOLVED IN THE MATERIALS HAND-
LING OF PESTICIDE FORMULATIONS.

Key elements for consideration in guideline implementation :

. Material Safety Data Shects.

. Operational safety information.

. Training.

Safety cquipment and maintenance.
. Workers participation.
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Closed

Operating
Systems
Closed operating systems lead. in principle. to complete con-
tainment to avoid contamination at the working site und the
environmeni.

ALL POTENTIALLY HAZARDOUS EMISSIONS FROM
PROCESSES AND OTHER ACTIVITIES SHOULD BE RE-
MOVED AT SOURCE, CONTAINED AND, WHERE POS-
SIBLE, RECYCLED OR RE-USED.

Key elements for consideration in guideline implementation :

Dustextractions and product recovery using cyclone, bag filters,
elc...

Vapour absorption/adsorption.

Membrane technology. effluent reduction. re-use. efc...
Loading and unloading closed systems.

Effluent trcatment, re-usce.

Wasic incineration, heat recovery.

Sclected re-use of some containers.
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Packaging
and
.
Labelling
Buasic requirements in pesticide packaging are product contain-
ment. no leakage or permeation. It gives good phvsical
protection during transport and siorage and prevents decompo-
sition. Lahelling convevs product information and precaution-
arv measures for distributors and users.

CONTAINERS. OUTER. PACKAGES AND LABELS
SHOULD CONFORM TO NATIONAL AND/OR INTER-
NATIONAL SAFETY STANDARDS RELATING TO HA-
ZARDOUS SUBSTANCES.

Key elements for con<deration in guideline implementation :

. Storage tests on product stability and package suitability.

. Use of the World Health Organization “Classification of
Pesticides Based on Hazards™, and the Food and Agricultural
Organization “"Code of Conduct on Distribution and Use of
Pesticides™.

Ease of handling. stacking and usc (pouring).

Labelling — choice of direct print versus adhesive labels.
{.abel facing and durability.

Information — instruction — language.

2
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Quality
Control

Qualiry of raw materials influences the quality and safety of the
finished products. Well equipped laboratory and qualified staff
working to well-defined specifications are an essential require-
ment.

A FORMULATION PLANT SHOULD HAVE A QUALITY
CONTROL PROGRAMME DESIGNED TO ENSURE
PRODUCT QUALITY IN COMPLIANCE WITH NATIO-
NAL/INTERNATIONAL SPECIFICATIONS. THESYSTEM
SHOULD CATER FOR THE QUALITY OF BOTH INCO-
MING AND OUTGOING MATERIALS INCLUDING
PACKAGING.

Key elements for consideration in guideline implementation :

. Well equipped laboratory and qualified siaff.

2. Well defined sampling procedures, analytical methods and
procedures (WHO and FAQ specifications and Coll.horative
International Pesticide Analytical Council (CIPAC' methods).

3. Trainiig facilities.

4, Data recording and security.

5. Compliance with national and international specifications.

6. Auditing performance by indcpendent authority.

7. Samples retention.

%, Traccability of raw matcrials.

L3 -
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“Near misses” such as an unexpecied escape of material or
release of energy occurring wholly on-site are readily contained
with minimal potential for off-site effects.

Such near misses are important lessons for unsatisfactory equip-
ment or procedures.

ALL ABNORMAL OCCURRENCES, HOWEVER MINOR,
SHOULD BE INVESTIGATED, CAUSES IDENTIFIED AND
REMEDIAL ACTIONS IMPLEMENTED.

Key elements for consideration in guideline implementation :

. Incident investigation and remedial action.
. Inclusion of lessons in training programme.
. Product spillage.

. Localized fire outhreak.

. Monitering equipment failure.
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Materials for

equipment
construction

Chemical or atmospheric corrosion. galvanic couple effect. and
wear and tear of matevials of construction. may lead to leakage
and or breakdown of the cquipment resulting in hazardous
situations. Steel. stainless steel. anti-abrasion aliovs. plastics
and elastomers. are commonly used in formulation plants. Use
of low quality of materials construction reduces safery and
capahiliry of the formulation plant.

MATERIALS FOR CONSTRUCTION OF EQUIPMENT
AND RELATED PARTS SHOULD BE SELECTED TO RE-
SIST THE CHEMICAL ATTACK BY LIQUIDS AND THE
ABRASIVE ACTION OF SOLIDS INVOLVED IN THE
FORMULATION PROCESS. THE ATMOSPHERIC COR-
ROSION SHOULD ALSO BE TAKEN INTO ACCOUNT.

Key elements for consideration in guideline implementation :

. Testing materials of construction, specially plastics and

elastomers.

The presence of heavy metals may produce degradation of some
pesticides.

Plate of characteristics attached to cach picce of equipment.

. Grounding/earthing and anti-static clectricity devices for

discharging static electricity.
Explosion proof clectric motors and wiring in classilicd arcas,

6. Spark-free fork lifts,

L33,
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Signs

Display. ar appropriate places, of signs and symbols giving
warnings. information and instructions ensures sdfery and secu-
riry in the formulation plant. Internationally accepted signs and
symbols are available.

LABEL OR SIGN STEWARDSHIP SHOULD BE ESTA-
BLISHED TO MANAGE THE OVERALL QUALITY, SUI-
TABILITY AND ACCEPTABILITY OF LABELS, SIGNS
AND PICTOGRAMS. IN ACCORDANCE WITH NATIO-
NAL/ INTERNATIONAL STANDARDS.

Key elements for consideration in guideline implementation :

- Use of standard sign.
. Easily visible location.

3. Employee-friendly — Description in local language —

Pictograms.

. Durable, chemical resistant, weatherproof.

- Regularly inspected.

- Transport vehicles— Contactinformation in case ofcmergency.
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Material
Safety Data
Sheet (MSDS)
The Material Safety Data Sheet (MSDS) for each chemical used
in the plant provides essential safety information such as prod-
uct properties and the associated handling sdfety. environmen-
tal and emergency advice. The MSDS is provided by the supplier
and may be absiracied from other publications. The use of
MSDS by munagement may prevent the ovenrrence of potential
hazards.

A MATERIAL SAFETY DATA SHEET (MSDS) SHOULD
BE HELD FOR EACH CHEMICAL BEING HANDLED.
INCLUDING ACTIVE INGREDIENTS. FORMULATION
INGREDIENTS AND THE FORMULATED PRODUCTS.

Key ciements for consideration in guideline implementation :

_ Internationally accepted format (European Commission,
{nternational Labour Organisation) — Anncx |
_ Access to MSDS on formal request — Competent authoritics —
Management and workers representative.
. Sources of information for MSDS -
«  Supplier,
«  Intemational Programme on Chemicai Safety
(Word Health Organization).
« International Register of Potentially Toxic Chemicals
(United Nations Environment Programme),
«  Occupational Safcty and Health Administration
(OSHA. USA)




Emergency
Safety
Procedures

Emergency situations arise due 1o fuilure of plant equipment.
human failure or natural calumities. These may involve fire
explosion_ injury. environmental hazard. loss of containmen.

EMERGENCY SAFETY PROCEDURES SHOULD BE
CAREFULLY PREPARED AND CONTAINED IN A CON-
TINGENCY PLAN COVERING :

* PRE-EMERGENCY MEASURES TO IDENTIFY AND
CONTROL HAZARDS. AND TRAINED PERSONNEL IN
THE COPING PROCEDURES:

* ACTIONS TO CONTAIN AND MINIMIZE HAZARDS
DURING EMERGENCY. MANAGEMENT SHOULD CO-
ORDINATE WITH LOCAL AUTHORITIES AND PRO-
VIDE TRAINED PERSONNEL TO COPE WITH EMER-
GENCY.

Kzey elements for consideration in guideline implementation :

Internal and third party assessment of hazard.

Alertness level zoning of high risk areas of the plant.
Documentation of emergency procedures.

Rcegular practice of emergency procedures.

Coordination of safety actions during emergency.

Warning systems and communication with neighbouring
community.

Post emergency reporting. salvage. loss assessment Gind claim),
repair and recommissioning of plant.

Maodification and improvement of procedures.
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Occupational
Health

Monitoring
Health assessment of workers handling pesticides along with

hiological monitoring and medic -al examination is essential for
the safery of workers and may identifv early stage of health
deviations.

AN OCCUPATIONAL HEALTH MONITORING PRO-
GRAMME APPROPRIATE TO THE PRODUCTS AND
PROCESSES SHOULD BE PROVIDED FOR THE
WORKERS BY MANAGEMENT. MEDICAL RECORDS
SHOULD BE MAINTAINED.

Key clements for consideration in guideline implementation :

I. Pre-employment and periodical cxaminations.
2. Assessment of pesticide exposure.

3. Personal and static hygiene monitors.

4. Inhatation exposure assessment.

5. Dermal exposure assessment.

6. Threshold Limit Values (TLV).

7. Maintenance of individual health records.

At
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Personal Protec-
tive Equipment
(PPE)

The use of appropriate Personal Protective Equipment (PPE) is
a safeguard to any person and cannot he substituted by effeciive
engineering controls, need for sound working practicesicondi-
tions and personal hygiene.

WORKERS IN PESTICIDE FORMULATION PLANTS
SHOULD USE APPROPRIATE PERSONAL PROTECTIVE
EQUIPMENT (PPE) WHICH SHOULD BE PRCVIDED BY
MANAGEMENT.

Key elements for consideration in guideline implementation :

PPE programme and enforcement (responsibilities defined).
PPE appropriate to process and hazards category.

Comfort in use of PPE.

Decontamination, cleaning. maintenance and storage.
Training in proper use.

PPE for emergency situations.
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Ventilation

Properly designed ventilation is essential in all pesticide plants.
laboratories and warehouses to minimize the effects of danger-
ous fumes. vapours and odours.

This problem is aggravated by hot climates.

ALL PLANTS. LABORATORIES AND WAREHOUSES
SHOULD BE PROPERLY DESIGNED OR MODIFIED TO
ENSURE REGULAR AIR CHANGES AND. WHERE NE-
CESSARY.PROVIDED WITH ASSISTEDAIR MOVEMENT
USING FANS OR EXTRACTORS.

Key elements for consideration in guideline implementation :

Correct location of wall and roof vents.

Fan assisted air flow.

Controlled storage of materials for good air circulation.
Spot ventilation. if needed.

Monitoring of air guality in buildings.

N
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Medical
Facilities

The provision of adequate medical facilities in pesticide formu-
lation plants is normally a legal requirement stipulating mini-
mum acceptahle standards to ensure health and safety of the
workers.

THE PESTICIDE FORMULATION PLANT SHOULD PRO-
VIDE WELL EQUIPPED MEDICAL FACILITIES AND
QUALIFIED PERSONNEL TO HANDLE ALL MEDICAL
REQUIREMENTS RELEVANT TO THE TYPE OF PRO-
DUCT FORMULATED AND SIZE OF THE PLANT.

Key elements for consideration in guideline implementation :

Number of workers on-site.

Professional se vices of occupational health professionals.
. Contract with emergency hospital and ambulance service.
Adeguate medical emergency equipment.

. Supplies of medicines, drugs and antidotes.

First aid training.

Periodical medical checks and individual health records.

NS s e
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Accident
Reporting

Accident reporting and investigation of causes are vital in order
to prevent further accidents.

THE ESTABLISHMENT AND MAINTENANCE OF SYS-
TEMATIC ACCIDENT REPORTING IN ACCORDANCE
WITH NATIONAL OR INTERNATIONAL STANDARDS
SHOULD BE THECOMMITMENT ANDRESPONSIBILITY
OF MANAGEMENT.

Key elements for consideration in guideline implementation :

. Reporting system — Annex 2.

. Process for follow-up and actions taken.

. Maintain accurate records.

. Sharing of accident experiences.

. Reporting 10 extemnal statutory authorities.

. Analysis, evaluation of accident reports for corrective measures.
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Environmental
Impact Assess-
ment (EIA)

An Environmental Impact Assessment (EIA) identifies the po-

tential impact of a new or madified plunt and how this may be

eliminated or minimized at the design stage. It is particularly

important to carry out an EIA in situations where local legisla-

tion und planning controls are inadequate or non-existent.

A FORMAL ENVIRONMENTAL IMPACT ASSESSMENT
(EIA) SHOULD BE CONDUCTED AND DOCUMENTED
FOR NEW PLANTS AT AN EARLY STAGE AND ALSO
FOR MAJOR CHANGES IN EXISTING PLANTS.

Key elements for consideration in guideline implementation :

Site location.

Disposal of solid wastes. liquid cftluents and gascous emissions.
Containment of spillages. leakages and wastes.

Compliance with local legislation/standards.

Destruction of used containers.

Flora and fauna protection.

Soil and groundwater contamination,
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Proximity
of Dwellings

Houses. hospitals and schools sited in close proximity to a
pesticide formuiation plant can lead 10 extremely sensitive
situations. Complaints relating to nuisance-noise. odours and
roud rraffic can be expected. The event of a fire or other serious
emergency situation could result in the severe restriction of
Juture activity or even site closure.

A FORMULATICN PLANT SHOULD PREPARE AND IM-
PLEMENT AN EMERGENCY PLAN WHICH CONSIDERS
THE PROXIMITY OF DWELLINGS.

SITE OPERATIONS SHOULD UNDERGO A SAFETY AND
ENVIRONMENTAL EXTERNAL IMPACT STUDY.

Key elements for consideration in guideline implementation :

1. Community relations initiatives — Site representative —
Information on safety systems installed.

2. [Investigate and respond to all complaints.

3. Open-house policy — Discuss operations and concems with
local residents,

4. Prepare action plans forimplementation ineventof anemergency.
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Waste
Recycling/
Disposal

Waste materials arising from pesticide formulation are poten-
tially toxic. polluting and costly for disposal.

Recycling of all wastes. where possible at source. is essential 1o
minimize quantities for disposal.

Non-recoverable wastes. unless properly managed during dis-
posal may present toxic exposure and contamination risk to both
man and the environment.

WASTE MINIMIZATION AND RECYCLING SHOULD BE
REGARDED AS AN INTEGRAL PART OF THE FORMU-
LATION PROCESS.

NON-RECOVERABLE WASTES SHOULD BE SAFELY
DISPOSED IN A LEGAL AND RESPONSIBLE MANNER.

Key elements for consideration in guidelire implementation :

Waste minimization studies.

Process selection and modifications.

Quantification of recovered materials/benefits.

Safe disposal of non-recoverable wastes using Best Available
Techrology (BAT).

Records — compliance with disposal regulations.

Off-sites disposal through certified contractor using BAT.
Community s right 10 know,
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Decommis-
sioning of Pes-
ticide Formu-
lation Plants

Pesticide formulation plants may be closed or moved to another
site due to economic. health or environmental considerations.
This may involve disposal of unused or unwanted raw materials
and products which may create safety hazards.

DECOMMISSIONING OF PESTICIDE FORMULATION
PLANTS SHOULD BE CAREFULLY PLANNED AND
CARRIED GUT BY TRAINED PERSONNEL WITH THE
KNOWLEDGE OF THE APPROPRIATE AUTHORITIES
AND THE SURROUNDING COMMUNITY.

Key clements for consideration in guideline implementation :

Community’s right to know.

Classification of chemicals and wastes.

Re-use and/or disposal of products and equipment.
Site decontamination.

Final clearance by appropriate local authorities.
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Disposal of
unwanted
Pesticide Stock

Stock of unwanted pesticides for various reasons may aceumu-
late into large quantitics for storage. These present special
problems for disposal particularly indeveloping countries where
suitable disposal techrologies may not exist.

UNWANTED PESTICIDE STOCKS SHOULD BE CLASSI-
FIED.SAFELY OVER-PACKED,LABELLED,RECORDED
AND SECURELY STORED TO AWAIT RE-USE OR DIS-
POSAL CPTION.

Key clements for consideration in guideline implementation :

. Good stock forecasting and tumaround.
. Reformulation for use if suitable.

Sell or give to approved users.

. Identification over packing and recording.
. Safe and secure storage.
. Disposal initiatives — Incineration — Government —

multinational. Shared central resources,

. International Group of National Associations of Manufacturers

of Agrochemical Products (GIFAP) Guidance Booklet, *Disposal
of Unwanted Pesticide Stocks™. 1991,
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Product
Selection

Pesticide active ingredients and adjuvants including fillers,
solvents, surfactants. may present hazards of toxicity flammabil-
irv and explosion.

PRODUCTS SHOULD BE SELECTED ON THE BASIS OF
A FULL APPRAISAL OF THE HAZARDS ASSOCIATED
WITH THE RAW MATERIALS AND THE TYPES OF
FORMULATION.

Key elements lor consideration in guideline implementation

Material Safety Data Sheets (MSDS).

Proven technologies.

In-house process data.

Quality control capability.

Formulation recipe sheet.

Raw materials specifications.

Suitability of packaging materials.

Documents on banned or restricted pesticides.

World Health Organization ¢lassification of pesticides based on
hazards.
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Safety
Audit

e

S RS

Periodic internal or external safety reviews or audits, assist in
the early identification of huzards und their control. Involve-
ment of management and workers will create awareness and
responsibility in the safe operation of a pesticide formulation
plant.

AN INTERNAL PERIODIC SAFETY AUDIT SHOULD BE
UNDERTAKEN BY A TEAM COMPRISING MEMBERS
FROM WITHIN AND OUTSIDE THE COMPANY, IN-
CLUDING MANAGEMENT AND WORKERS REPRE-
SENTATION, WITH AT LEAST ONE MEMBER KNOW.
LEDGEABLE IN SAFETY, HEALTH -AND ENVIRON-
MENTAL COMPLIANCE AS REQUIRED BY LOCAL
LAW.

Key elements for consideration in guideline implesnentation :

. Chechlist for audit.

Regular audits -— All staff levels involved.

Hazard controls, accident reports. biological and environmental
monitoring.

. Equipment maintenance, training schemes.

Safety interviews — Discussions with staff.
Recommendations, follow-up actions.

Publicize actions — Results of actions taken.
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Risk
Assessment and
Management

Assessment and management of risks in a formulation plunt are
essential elements of a progressive overall site safety strategy to
evaluate potential risk areas and implement corrective actions fo
prevent occurrences.

RISK ASSESSMENT AND MANAGEMENT SHOULD
FORM A PART OF THE OVERALL SITE SAFETY AND
ENVIRONMENTAL STRATEGY AND BE ALIGNED
SPECIFICALLY TO THE PRODUCTS AND OPERATIONS.

Key elements for consideration in guideline implementation :

. Design. planning and modification.

. Safety inspections and audits.

. Elimination/reduction of risk.

. Standard operation procedures.

. Contingency planning including mutual aid arrangements with

neighbouring plants.
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Training

EARAE Sl S

Ongoing and regular training of all staff is essential to promote
awareness of safety needs and also to provide necessury knowl-
edge and skills to prevent or minimize hazards.

REGULAR TRAINING AND REFRESHER PROGRAMMES
FOR STAFF AT ALL LEVELS IN THE AREAS OF
SAFETY, HEALTH AND ENVIRONMENTAL CONTROL
MEASURES SHOULD BE IMPLEMENTED.

Key elements for consideration in guideline implementation :

Identification of training needs.

Development of training plan.

[mplementation,

Evaluation and recording.

Improvement of training programmes and retfresher courses.
Training of the trainers.
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Security of
Plants

Security risks arise from unauthorized entry or activiry in plant
premiises. infrastructure. svstems and fucilities.

THE FORMULATION PLANT SHOULD BE SECURED
AGAINST UNAUTHORIZED ENTRY AND SECURITY
ARRANGEMENTS SHOULD BE PERIODICALLY RE-
VIEWED AND UPDATED.

Key elements for consideration in guideline implementation :

Security of totai premises (houndary wall/fence, gates, lighting).
Security guards (own employed/ hired),
Sccurity of individual activity unit (plant, warehouse, ctc...).

. Workers ideatity.

. Entry pass system for visitors,
. Security of records.

. Liaise with police.




User and
Environment
Friendly
Formulations

X NP P

The improvement of overall safety for both the manufacturer and
user is dependent upon the continuous risk assessment and
madification of product formulations from more hazardous to
more user and environment friendly materials.

MANAGEMENT SHOULD ADOPT STRATEGIES TO
SUBSTITUTE HAZARDOUS FORMULATIONS WITH
SAFE AND MORE USER AND ENVIRONMENT
FRIENDLY TYPES.

Key elements for consideration in guideline implementation :

Reduction of inflammable solvents and propellants.
More water-based products.

Dust-free granules.

Liquid sced dressings.
Application-—Rcduccd——Dosagc rates.

Use of ozone-friendly propeliants.

Slow release formulations.

Bio-pesticides.
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The in-house safery procedures and equipment of the formula-
tion plant can be linked with existing procedural requirements
and facilities of the state!local administration and services.
This optimizes the safety of the plant.

INTEGRATION OF SAFETY WITH LOCAL ADMI-
NISTRATION AND SERVICES SHOULD COVER THE
STATUTORY REQUIREMENTS OF A ROUTINENATURE
AS WELL AS THE MEASURES TO BE TAKEN DURING
AN EMERGENCY.

Key elements for consideration in guideline implementation :

. Routine inspections — actions.

. Environment protection system — effluent treatment. air, water
monitoring and use of approved landfill sites.

. Procedures and resources to be utilized during fire.

4. Safety measures in case of an accident injury, poisoning or

natural calamity.
. Information and reporting 10 the local authorities.

.55.
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Maintenance
of Safety
Databank

el ol S

The efficient input. reirieval and protection of records are
essential to ensure a quantitative and qualitative future buse for
monitoring and improving Saferv, Health and Environment
(SHE) aspects of operational activities.

THE DEVELOPMENT AND MAINTENANCE OF AN EF-
FICIENT SAFETY DATABANK SHOULD FORM AN IN-
TEGRAL REQUIREMENT OF PESTICIDE FORMU-
LATION ACTIVITY.

Key elements for consideration in guideline implementation :

Collection. processing and maintenance of safety data.
Data classification and protection.

. Confidential and open-access.

Storage time limit of records.



Worker/
Management
Responsibility

Both management und the workforce have a shared responsibil-
iy and commitment to ensure safe working conditions and
practices within the workplace.

A COMMITTEE OF WORKERS AND MANAGEMENT
SHOULD BE FORMED TO MEET REGULARLY TO DIS-
CUSS AND AGREE ON SITE SAFETY POLICIES AN IM-
PLEMENTATION.

Key elements for consideration in guideline implementation :

Management/workers group meetings.
Worker observations and feedback.
Resources and manpower commitment.
Training and communication.
Performance - joint reviews and actions,
Periodic and emergency mecetings.

A=
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Insurance
cover

Insurance is necessary to cover damages to plant personnel.
neighbouring community and environment. Insurance isnota
substitute for safety measures but guarantees the economic plant
viability in the event of an accident.

MANAGEMENT SHOULD TAKE INSURANCE COVER
AGAINST DAMAGES INCURRED IN ANY ACCIDENT
IN ADDITION TO NORMAL LEGAL REQUIREMENTS.

ey elements for consideration in guideline implementation :

1. Scope of cover — Annex 3
« Personnel injuries/present and long term medical viability.
+ Neighbouring community and property.

« Environment damages.

Third party risk against transport and transit accidents.

. Periodic appraisal of insurance coverage.

w i



Role of Governments

Govemments should

19

Ratify the Integrated Intemmational Satety Guidelines for Pesticide
Formulation and take necessary measures to assist pesticide formu-
lation industnies to adopt the guidelines.

Consult intemational organizations and make necessary requests
for advisory services to improve Safety, Health and Environment
(SHE) aspects related to pesticide formulation in their countries.

Provide co-ordination between industries and relevant ministries to
facilitate implementation of the safety guidelines.

Provide necessary incentives for improving SHE aspects related to
pesticide formulation and encourage introduction of cleaner tech-
nology. safer and environment fricndly products,

Keep the community informed about local pesticide formulation
plants, their safety records, the waste generated and disposed of
cvery year and steps taken to minimize waste.

Take necessary steps to join the UNIDO-Global Network on Safety
(GLONESA) in pesticide formulation and scek on a cost sharing
basis. and through Technical Cooperation among Developing
Countries (TCDC), assistance from intermational organizations in
order to improve the overall safety in pesticide formulation for the
benefit of workers, users, the community and the environment.
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7. Encourage uniform accident reporting for the pesticide formulation
industry and share the information with the Member Countries of
GLONESA so that they could benefit by preventing similar types of

accidents.

Promote through regional or sub-regional networking an efficient
and economical way of dissemination of information through a

centralized databank.




Role of the Industries

Industries should :

9

Take necessary steps to adopt measures to improve safety, health
and environment (SHE) aspects related to existing pesticide for-
mulation plants or installation of new planis.

Maintain close contact with the local community and the authorities
to make their plant operations transparent with respect to SHE
aspects.

Seek assistance from intemational organizations directly or through
their governments to provide information on international specifi-
cations or standards whenever needed and in getting advisory
services to improve safety measures.

Co-operate with the local authorities and other chemical industries
10 solve waste disposal problems.

Maintain a databank regarding their waste generated. recycled/re-
used and disposed of and aim at minimization of wasle.

Endcavour to introduce cleaner technologies and consult their
governments regarding suitabic assistance for adoption of new

technology.

Establish product stewardship so that their products are monitored
with regard to their safety and acceptability by the users.
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8. Follow strictly “good manufacturing practice™ and “responsible

care” in their formulation activities.




Annexes
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Annex 1

Material Safety Data Sheets

The critenia for the preparation of Material Safety Data Sheets for hazardous
chemicals should ensure that they contain essential information including. as
applicable :

[

(Y

X Nk

chemical product and company identification (including trade or com-
mon name of the chemical and details of the supplier or manufacturer):
composition/information on ingredients (in a way that clearly identifies
them for the purpose of conducting a hazard evaluation):

hazards identification:

finst-aid measures;

fire-fighting measures;

accidental release measures:

handling and storage:

exposurc controls/personal protection (including possible methods of
monitoring workplace exposure);

physical and chemical properties:

. stability and reactivity:
. toxicological information (including the potential routes of entry into the

by and the possibility of synergism with other chemicals or hazards
encountered at work):

. ecological information;

. disposal considerations:

. transport information;

. regulatory information;

. other information (including the date of preparation of the Material

Safety Data Sheet).
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Annex | (continued)

Exemple of Material Safety Data Sheets

KSC: 0000

PRODUCT NAME
WARNING PICTOGRAMS

Tvots or
WAZARD/ ACUTE WAZARDS/ PREVENT
XPOSUR Svmrioms

IXPLOSION

O SeALATION

O 1vis

O wGEsTION

STORAGE PACKAGING & LASDLAING

l

77 SEE IMPORTANT INFORMATION ON BACK

ween ing WPCS and e

ICSC. 0000 ~ 1, 12.1928 :’:nunn o:'!:o:m uu:-uunm "o pybiaos oot
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Annex 1 (continued)

PHAPD -«“ZP-BOVE~-

PUVSICAL
PROPEATES

OATA

NOTES

[ scomusai mromanos |

| SRS

ICSC. 0000 — 2 12-1988 :ocre wey vme

JRSUPESR -5 P
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Annex 2

Accident Report

(knzation, province, state, country )

*  Author tex informed ses [} no [ ]
Ingury 10 pervon M. d damayred

own personncl {1 by exvplosion 1

others [ ] by firc [}
Quantitiy released Release

neghpble amounts {1 sprllage [

large amounts [} urbome [

Mamnpaovess.. ..

Part of prcess..

Device

Matenals:Chemicals m\nl\cd(wmrmm name, gcncm name, \\HO d.u.\sllu.xlum
ulcgnr\ formulation code) ..

Value of lmlpmpcm . .
Conseyuential loss (dowptime cte). .
Consequential loss (Iostsaleete) ...

Injuries te. persoms ... . . T T .
Environment damage No [ ] Shigho| | Maodium | | Extensne| |
Prohabl. cause (sec u-.lmg hist, do it use code only )

Shuﬂ oc&npunn of lhc ncident uuh umcqucmu u.m also be .-u.uhcd)
(Imuating cvent, cquipment invodsad, acthiv ity at imce of cvent)

Act n and rcunnmcnd.uu s o pm cnl fecurrence

thrc cl\t‘uvuld W \mlll.xt incident happen

Sigaature of wouk or prixduct manger

o Plant manager, Rish management conlact person, Sebaptedd Fromn €4 CD)
PMlant safety manager. Plamt, nisk management, Head ol Acrdent Kepoort
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Annex 2 (continued)

Accident Report, Coding List

Operation during which the incident started

I Nomal production/work

2 Start-up of processiequipment eto. .. fest run

3 Shutdown of process/stopping of machinery. et

4 Failure in processicorrective action

b chmr\/mmmcnansc/in»lall.uinm’mmhﬁc;u’:m

6 Loading/unloading

7 Transport

) Wechend/mght or other ime outside working hours

0 Other operaion/nol know /ol noimportance
Trigger events — Causes oi escajation

‘ Absence or tadadequacy of satety device

2 Safery device not functioning

3 Other construction defects, farlures

4 Wrong or faulty consruction material

5 Shortcomings in the process ran i control sy stem

6 Pour condition due to nsufticient mantenance

7 Incorredt use of equipment or miaterial

) TnsufFieIent 18 sTPUCHIONS RN/ SUPCTY INIOR

Y Lach of cxyperience n dutv/iemporary manpower

10 Human errorAllnessiarclenness

11 Other inggenng events. Which !

12 Cause pot known

13 Incosrect plant focaton of lay -out

14 Inadeguate structural fire of cxplosion protection

15 bLack of pacciorammed space

16 Insufficient tire fighting of fesoue matenal

17 Insufficient insiruc ons of fraimng fof emergency

1% Disregard of casher damages and hazardous incidents
19 Other causes increaning the dantages. Which !

(auses of product liability incidents
M Product quality does not correspond 1o the specifications
20 Prodduct's packing madequite
22 Product damaged during transport (c.8 ressdues of other products i the tank )
23 Packing damaged dunng transport
24 Product or packing dantaged in intern.iedidte Morage
25 Insufficient operational instructions
26 Usercrror
37 Onher causes related to product hability
M Sod ot HON OF waler Con on
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AB
AE
AS
BB
BR
CA
CB
(§ Q)
M

Annex 2 (continued)

Formulation Type Codes

eran bagt

aerinol

aqueous solution

block bas

hnguettc

coatmy agent

hait concentrate
crcapsulated granules
Jvream

crystals

CApAUE suNpenvion
dustable powder

dry seed treatment
emulsifiable voncentrate
emubvon

water-n-oil emulbsion
o1l in-water emulsion
hguid cream

smoke B

fine granules

smwb s canrdge
flowahle vonventrate for seed treatment
smoke tablet

furmigant

smoke pelicts

By

granular bait
gav-generating pronducct
smoke granules
macrogranules

pel

flo-dust

pranifes

N

hut fogging concentrate
impregnated collar
impregnated materiai
impregnated snp
impregnated wiping «loth
cold fogging conventrate
L yuer

fugnd fumigant

Ll
LP
LS
MC
MG
MS
\B
OF
o
OL
PA
PB
PD
PO

PR
PS
PT
PW
PY
RB
RS
SB
S¢
SG
St
M
N
SP
S

ST
St
™
e
™
W
L
VP
W
WP
WS
wT

.69 -

Tquid

liquid paste

hiqud sewed ireatment
microvapsale suspension
microgranules

ISt spray

fogging concentrate
ml-miscible flowable conventrate
wml

al-muscrble rgund

pastc

plate bait

poten drink

pour-on

plant rodict

veed coated with a pe dcide
pellets

powder

pump spray

bait tready for usc)

ready -lo-use suspension
wrap baie

suspension voncentrate
water-wiuble granuies
soluble comeentrate

solud material

solution

water-soluble powder
water-solubie powder tor seed
treatment

seed Ireatment

Ultra Low Volume suspension
tablet

techmcal matenal
traching powder

fwin pack

1ltra Low Volume hguid
vapour-reledsing product
water-disperable gpranules
wetlable powder

sluery for seed freatment
water sofuble tablet




Annex 3

Basic Insurance:
Guidelines on Specific Classes of Insurance

RISK CLASSES OF PURCHASER
INSURANCE
A. PROJECT RISKS
Pr and shap of Transp The buycr or the sclier depending
gouds. matenals, supphies and upen the terms of shspwent
10 salc
Gonds. J<. suppl I of the w arks The buser or the seller, i ot
cqupment d work in progress nanxs
on sie Testing nsks
Contrator's plant and ey i of ~ apsp Contraton
ment
Progect delass following dons v | B W ! The buyer or the sciler
| damage in tranvit of on utc
Incidents cauung imjuncs to third | Fiabshiny s awx, gencrad The buyer or the scller. m gt
partics and or Jamage to therd hahslsty insurance nanxs

F\ progeny
Faulty demgn. enprncening and
1

Profesuonal inds 3y e

X managers

inguncs. iliness camised 0

employ ecs

Employers Irabelity insurance

Al employers on wite. unicss
tharr emplos oo not permitted to
[3

cxplosion of preswire sevsels
Husmess intermiptions
Tngunies to thint parics axl
damage (. therd party progeeny
Automobsics

Inguncs (o employees,

tlless of employ ccs
Frmmiubent acts of cmployecs
Financial defalt of costomers

-

m FOMIRE IS s

B. PERFORMANCE RISKS
Finnoral gawamices. surcty Tender and performance bonds on | Temberers, scller comtractors, sub
tunis AwAHCES contracton on hehadf of ther
clrenis
Prodint gigantees axd o Irodt guaranices Providesd by sclfer el o
w 2T supphiers
C. OPERATIONAL RISKS
* Lins of of damage 1o the plant
¢ [ycakdown of mahinery .

Ihe ewner of the plant
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