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1 Introduction

1.1 Overview

The proper storage and use of hazardous matendlsguipment in educational institutions, and
the safe disposal of hazardous wastes generagettiminstitutions, must be executed in keeping
with the laws and regulations as stipulated byNha&onal Environment Planning Agency
(NEPA).

The National Environment and Planning Agency (NER#&jhe lead agency with responsibility
for ensuring the safety of the natural environmand it ensures that environmental safety and
protection laws and regulations meet internatistahdards. With regards to the safe
management of the storage and use of hazardousaigtnd equipment, and hazardous waste
generated in businesses, schools and other orjansdts national goals are:

Regulating and protecting human health and therenwent from the potential hazards
of waste disposal.

Conserving energy and natural resources.
Reducing the amount of hazardous wastes generated.

Ensuring that hazardous wastes are managed invaner@mentally-sound manner.

This issue has become a national concern becaubke pbtential danger to human health and
the environment. It has been clearly establishatisafe environmental practices result in the
health and wellness of persons who operate in snglnonments, and that proper disposal of

hazardous wastes results in a healthy nation aeskpres human lives. As a result, laws and
regulations have been put in place to protect huiaaes and the environment.

NEPA plays a major role in the development and enp@ntation of programmes to enforce
these laws and regulations, in order to maintaafa environment and preserve human health.

The Ministry of Education (MOE), provides policyaggments to outline its position on the
issues of the safe management of the storage &nof bhszardous materials and equipment, and
hazardous waste generated in educational instititio
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The MOE also provides publications with guidelif@sspecific areas of the school environment
where hazardous materials, equipment and substaneassored and used and hazardous wastes
are generated. These publications give specificqmtures that should be followed for
implementing and complying with the laws and regates stipulated by NEPA and other
environmental protection agencies to ensure thater@ance of a healthy school and community
environment.

This handbook “Guidelines for the Management of&ldaus Materials and Equipment and the

Disposal of Hazardous Waste in Educational Instihg’ is one of these publications. It covers
Science as well as the Technical and Vocationat&iln areas of:

Agricultural Science
Business Education
Home Economics

Industrial Education

Visual Arts.

The purpose of this handbook is to:

Identify hazardous materials, equipment and substaoommonly used in educational
institutions.

Outline safety standards for the use of hazardaatenmals in educational institutions.

Outline safety guidelines for the treatment of mdaas waste generated in educational
institutions.

Provide guidelines for the storage, where unavadejali hazardous materials and
equipment used in educational institutions.

Provide guidelines for the disposal of hazardoustevenaterials used or generated in
educational institutions.

Sensitise educators to the laws and regulationstj@adated by the government of
Jamaica, governing the storage, use and disposalzafdous materials, substances and
equipment.

Provide guidelines for implementing and complyinghwegulations stipulated by
NEPA.
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Provide a policy statement to outline its positionthe management of hazardous
materials in educational institutions, and the gpmeprocedures that should be followed
to ensure the maintenance of a healthy school @mwient.

Due to the uniqueness of the context in each sammotonment, this handbook will not identify
all hazardous material used, or generated in edueatnstitutions. The users of this handbook
may access additional information from NEPA, or N&ional Solid Waste Management
Agency (NSWMA), or any other agency concerned \sdfety of the environment.

Educators should also analyse and classify sulbetarsed in their schools. This will help to:
Determine their characteristics.
Identify safe ways of handling or disposing of #hesibstances.
Educate students about these substances.

Assist in embarking on projects to inform the sdlemommunity about managing these
materials and substances to make the learningamagnt safe.

1.2 Hazardous Chemical Wastes

Hazardous waste has properties that makes it danger potentially harmful to human health
and the environment. The universal set of hazardste is large and diverse. Hazardous
wastes can be liquids, solids, contained gasesudges. They can be the by-products of
manufacturing processes, or simply discarded comialar household products such as
cleaning fluids or pesticides.

There are four main categories of hazardous wastes:
1.2.1 Flammable/ Ignitable
A flammable/ignitable waste is any liquid or nogtlid that meets the point of
combustion or chemical change through frictioncapon or compression.
A flammable/ignitable waste has the potential tateyreadily, that is, it is spontaneously

combustible and burns in air. The important propsiof a flammable/ignitable waste
are its flash point and ignition temperature.
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The flash point of a material is the temperaturetath a liquid (or volatile solid) gives
off vapour in quantities significant enough to foam ignitable mixture with air. The
ignition temperature is the minimum temperaturaunegl to initiate self-sustained
combustion independent of a heat source.

A flammable/ignitable waste has a flash point gtléhan 60 °C (140 °F).
Flammable/ignitable wastes include epoxies, rulbbarent solvents, solvent-based paint
and ink, isopropyl alcohol and adhering fluids, teasl and used solvents.

1.2.2 Corrosive

Corrosive wastes can injure body tissue, and dissml wear away metal containers such
as storage tanks, drums, and barrels. Major dasfseorrosive substances are:

Strong acids (Nitric, hydrochloric and sulphuriccss).
Strong bases (Sodium hydroxide and potassium hyahx
Oxidising agents (Hydrogen peroxide, chlorine arahbne).

Dehydrating agents (Sodium hydroxide and calciundeyx

Corrosive liquids are responsible for the most camitypes of corrosive external injury.
The primary sites of attack by corrosive liquids Hre skin and the eyes.

Corrosive solids are the least hazardous of thesiwe substances. The effects of
corrosive solids are largely dependent on theulsoty.

The most serious hazard associated with corrogsviesm material in the gaseous state.
In this state, corrosives are readily absorbedtimdoody, by dissolution in skin moisture
and by inhalation.

A waste has the characteristic of corrosivity isit
An aqueous waste with pH 2 or lees,pH 12.5 or greater.

A liquid that corrodes steel at a rate greater t885mm or 0.25 inches per year.
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In photography, acid and alkaline chemicals, sischaglium hydroxide and potassium
carbonate are used. In print-making, large amooing€ids, such as nitric hydrochloric
and phosphoric acids are used. These are corroshature. Battery acid is another
example.

1.2.3 Reactive/Oxidising
Reactive waste/Oxidisers include chemicals thatecgmode, violently polymerise, form

explosive peroxides or react violently with watematmospheric oxygen.

Reactives: Reactives include materials that amarfilable solids
(pyrophoric), water reactive or form explosive pedes.

Oxidisers: An oxidising agent is any matetielt initiates or promotes
combustion in other materials, either by causingifself or by releasing
oxygen or other combustible gases.

Reactive wastes/Oxidisers are unstable under naromalitions. They can cause

explosions, toxic fumes, gases, or vapors wheredeabmpressed or mixed with water.
Examples include some kinds of batteries and exmes

1.2.4 Toxic

Toxic wastes are poisonous and harmful substanogsses. They can injure living
tissues even in small amounts.

A waste is considered to be “toxic” if;

The container that the chemical came in identifi@s a toxic or poisonous
material, or

The chemical is a known or suspected carcinogenubagen.
Toxins can be found in art materials such as pagpatisit thinners, turpentine, paint

removers, lacquers and their thinners, varnisings, plastic resins or solvents. Constant
exposure to these materials in a poorly ventilatedn or laboratory can be harmful.
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Toxic wastes are harmful or fatal when ingestedbmorbed because they may contain
mercury or lead. When toxic wastes are land disposontaminated liquid may leak
from the waste and pollute ground water.

Toxic materials can enter the body in three ways:

1.2.4.1 Inhalation

This is the major route of entry for airborne cheas. The chemicals can have a
direct effect on the nose, upper respiratory taact the lungs, or they can enter
the blood stream and affect the blood, bone, heeain, liver, kidneys or bladder.
Graphite, charcoal and chalk pastel can be hanffiué dust is inhaled in
excessive quantities.

1.2.4.2 Ingestion

This is not normally a direct route of entry froxpesure except by willful or
accidentaingestion. Materials can also enter the stomautih indirect
means. This can result in exposure to most oiniieenal organs or even in a
local action on the stomach wall.

1.2.4.3 Skin Contact

Some materials are absorbed through the skin hackfore, when they enter the
blood stream they can be transported throughoubakg and accumulate in or
affect the most sensitive areas of the body. 8&mtact can also result in allergic
reaction, the removal of protective skin oil, orrdatitis. In some cases, the
chemical contact may result in cancerous lesions.

Hazardous wastes are usually regulated or clagsafieording to four hazardous waste lists:

1.

2.

F-List — Non-specific source wastes.
K List — Source-specific wastes.
P List — Discarded commercial chemical products.

U List — Discarded commercial chemical products.
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1.2.5 F List

This list identifies wastes from common manufactgrand industrial processes, such as
solvents used in cleaning and degreasing operatidhs process of producing these
wastes can occur in different areas, or sectorsaarsdich are classified as wastes from
non-specific sources.

1.2.6 KlList

This list includes certain wastes, such as sludgeswvastewater from specific industries,
such as petroleum refining or pesticide manufacturi

1.2.7 P Listand U List

These lists include specific commercial chemicaldpicts in an unused form. Some
pesticides and pharmaceutical products become d@rmmwastes when discarded.

1.3 Management of Hazardous Wastes

The management of hazardous wastes includes tfagestaise, transportation and disposal of
such wastes according to the laws and regulatigmslated by NEPA. They are as follows:

Hazardous wastes MUST NOT be put in the garbag®wred down the drain.

They CANNOT be disposed of in the ground, or iraldandfills, or septic tanks and
MUST NOT be disposed of by open burning.

Hazardous wastes must be dispesedoveredrecycledor reclaimedr disposed
through an appropriately licensed agency. The sashsuch approved firms can be
accessed from NEPA, NSWA or the local health auttyhoStorage will be required
where alternative management options are unavailabl

Institutions using, storing or generating hazardmaserials, substances or equipment are
encouraged to have a hazardous waste determircimhucted to ascertain the amount of
hazardous waste generated monthly, or stored emnsadrder to assess status.
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The status of an institution provides directiorstieh agencies in determining guidelines that
should govern such institutions in the disposakastes; the duration of time that hazardous
substances and wastes may be kept in storage]ssmtha nature of the storage which varies
with quantity. The following are the classificatiased:

CESQG - Conditionally Exempt Small Quantity Generatf hazardous wastes: 2.2
pounds or less per month, or 2,200 pounds.

SQGs - Small Quantity Generator: 220 — 2,200 psund

LQGs - Large Quantity Generator: Over 2,200 pounds

It is most likely that a school facility will beassified as CESQG and would be governed by the
following guidelines. The school:

Must identify all the hazardous wastes generated.
Must NOT accumulate more than 2,200 pounds of ldazesrwastes at any time.

Must ensure that hazardous waste is deliverecprson or facility that is authorised to
manage it.

Must keep written documentation for three years.

It is important to note that the department or stii®responsible for hazardous materials stored,
used, or generated, therefore, contracting amallegunapproved company to dispose of waste
will render the institution liable for any injurg human life or damage to property. The
department or school should also keep a recordeoédmpanies used and their method of
disposing of the waste.

Failure to comply with hazard waste regulations iemult in significant fines and penalties.
1.4  Regulatory Framework for the Use, Storage, Trasportation and Disposal
of Hazardous Materials

There is no legislation specific to hazardous wadt®wever, there are permitting measures
that are undertaken by NEPA for some activitieatesl to hazardous waste.

Guidelines established by NEPA for the use, stoeagkdisposal of hazardous materials and

wastes are established under the following Actsclvare based on universal waste rule
guidelines and regulations:

The Natural Resources Conservation Authority Act
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The Wild Life Protection Act

The Beach Control Act

The Watersheds Protection Act

The Town and Country Planning Act

The Land Development and Utilisation Act

The Ozone Layer Protection Act.
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Agricultural Science

2.1 Background

Many of the chemicals used on farms can be hazanfitlere is improper storage, usage
or disposal of residues or excesses. Improperlimgnof hazardous chemicals may
result in either acute or chronic illness to perssn

Acute conditions occur soon after over-exposuteatrardous materials, and include
burns, rashes, respiratory distress, convulsiodassibly death. Chronic conditions
develop after long-term exposure to hazardous ma&ernd may include cancers,
nervous system disorders and damage to other syga@ms. Because of the slow action
of these substances, warnings are often ignored.

Improper disposal of hazardous agricultural wasay nesult in far-reaching economic
and environmental consequences. These include:

Contamination of water sources, thus increasingtis¢ of water systems.
Poor worker safety.

Exposure to residents.

Loss of biodiversity.

Exposure to children coming in contact with farms.

Pressure on threatened or endangered species.

Damage to recreational or fishing resources.

2.2 Hazardous Materials used in Agricultural Waste

The need for increased productivity in agricultbeess resulted in the increased use of
chemicals, many of which may produce hazardoussffeThese chemicals include:

Fertilisers
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Pesticides (herbicides, insecticides and fungigides
Hormones or plant growth regulators
Veterinary pharmaceuticals

Cleaning reagents or sterilisers (fumigants).

In order to properly handle hazardous materials,iinportant to know the dangers of
such materials, for example, whether they are adphat, corrosive, reactive, or toxic.

The World Health Organisation (WHO), has classifiegterials based on the severity of
the hazard, which it may cause. These are:

Extremely hazardous
Highly hazardous
Moderately hazardous
Slightly hazardous

Unlikely to present acute hazard in normal use.

2.2.1 Fertilisers

Most fertiliser mixtures contain nitrogen, phosphus and potassium. Some
fertilisers are manufactured from hazardous wastenaay contain heavy metals,
which may be from source material or added as twdmaents. These include:

Lead
Arsenic
Cadmium
Cobalt
Mercury

Molybdenum
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2.3

Nickel
Selenium

Zinc.

When hydroponics or greenhouse production is madtitrace elements must be
added to plant nutrients to ensure optimum growth@oduction. Most fertiliser
mixtures are usually highly corrosive and if nobjperly stored will cause
significant damage to buildings and equipment.

2.2.2 Pesticides

Agricultural pesticides include powders, liquidsr@sol sprays or any other form
of chemical used for the control of agriculturasise

These may exhibit varying degrees of hazard basdteir uses and the way in
which they affect people, other living organism®pgerty or the environment.
Some pesticides may be toxic if allowed to makeactrwith the skin. Others
may be hazardous through inhalation or if ingestadly. Many pesticide
residues will have an environmental impact.

2.2.3 Veterinary Pharmaceuticals

This group includes antibiotics, vaccines, worneerd other substances used in
animal care. Careful use of these substancesusregl as many disease-causing
organisms develop resistance to a particular snbstaver time. Misuse of
pharmaceuticals may result in difficulty in the trmhof animal or human
diseases.

Storage of Hazardous Materials

Storage of farm chemicals is important for econoamd safety reasons. The following
guidelines should be followed:

All containers must be properly labelled with coriteand associated hazards.

It is important to follow the manufacturers’ insttions for storage of all
agricultural materials.
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Avoid storage of materials near heat or ignitioarses.

Avoid storing incompatible materials together. Egample, herbicides,
insecticides, etc, should not be stored with anifeeadls.

Chemicals should be stored in well-ventilated areas

Fertilisers in plastic bags should be stored inateas and should be raised above
floor level and kept away from walls. Moisture Maause melting, which will
cause corrosion and damage to buildings and equipme

Chemicals should not be stored in rooms used a&edfeas because occupants
may be affected by fumes from these chemicals.

2.4  Usage of Hazardous Materials

It is important to ensure that the use of all agtical chemicals is consistent with the
manufacturers’ recommendations. These includ@tingoses for which they are used,
time of application, rate of application, withdrdvariod before harvest and safety
precautions.

Some basic safety measures are:

Before mixing or applying any chemical, ensure thatructions on the label are
read and followed.

When handling or applying chemicals, ensure thaibpropriate personal
protective equipment (PPE) is being used. Thedade plastic or rubber gloves,
overalls, rubber boots, goggles, respirators ahaédts or hats.

Where spraying of crops or animals is being doh@&saociated safety measures
must be observed. These include:

Mixing chemicals to the correct concentration fog purpose intended.

Ensuring that while spraying, the wind is blowimgrh behind the person
spraying.

Ensuring that the mixture does not blow in the aimn of other persons
working in the field.
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2.5 Recommended Protocols for Disposal of Hazardodgyricultural Wastes

Some manufacturers of hazardous materials plageeprbsposal techniques on their
labels. These instructions should be followedigpdsing of excess material or empty
containers:

Never burn or dump hazardous waste on the ground.
Do not pour hazardous waste down the sink.
Avoid burning any container or left-over chemicals.

Do not mix hazardous wastes to be disposed ofeas thay be chemical
reactions, which could increase hazards.

Contain liquid waste spills by using absorbent matsuch as sawdust, paper
towels or rags to soak up liquid hazardous materidhe solid material should
then be contained in an appropriate containerdtraized disposal.

Non-aerosol containers should be cut open witrsecssor wire cutters. The
container should then be allowed to air dry, orlevinearing gloves, swab the
inside before disposal. Allow rags or paper tovtelair dry then dispose of
them. Aerosol cans should be emptied of theireatstand the pressure reduced
by turning the can upside-down and depressing dltte while pointing the
nozzle towards paper towels or an absorbent surfébe can should then be
wrapped in several layers of newspaper prior tpatal.

Pesticides, herbicides, oil paints, paint cleaaers oils should never be flushed
down a toilet, or disposed of on the ground, oriputousehold refuse.

Where disposal of hazardous wastes present a salléhe preferred solution is to:

Purchase only the required amount of hazardousrialatehich can be used
before the expiration date of such material.

Use the hazardous material only for the purposnaed.

Determine if someone else in the institution or oamity has a legitimate need
for and can use any excess material.

NB. Disposal of all hazardous material must be dorecaordance with Operational
Health and Safety (OHS), and environmental requares
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2.6 Classification of Agricultural Chemicals

Pesticide/Material Uses Active Ingredient Formation Toxicity

METH-O-GAS 100 Fumigant METHYL DROMIDE Gas Class |

CHAMPION 77 WP Fungicide COPPER HYDROXIDE | Wettable Powder Class Il

DITHANE M-45 Fungicide MANCOZEB Wettable Powder Class IV

KOCIDE 2000 Fungicide COPPER HYDROXIDE | Wettable Powder Class Il

PHYTON Fungicide COPPER SULPHATE | Liquid Suspension Class IV

PENTAHYDRATE

2, 4-DAMIDE 480 G/L Herbicide 2,4-D Soluble Class Il

FUSILADE 2000 EC Herbicide FLUAZIFOP — BUTYL | Emulsifiable Class Il
Concentrate

GLYPHOSATE Herbicide GLYPHOSATE Emulsifiable Class Il
Concentrate

GROMOXONE SUPER Paraquart Emulsifiable Class Il
Concentrate

REGLONE Herbicide DIQUAT Soluble Concentrate | Class Il

(DIBROMIDE)

ACTARA 25 WG Insecticide THIAMETHOXAM Water Dispersible Class lll
Granules

ASUNTOL Insecticide COUMAPHOS Wettable Powder Class Il

DANITOL Insecticide FENPROPTHORIN Emulsifiable Class Il
Concentrate

DDVP 48 EC Insecticide DICHLORVOS Emulsifiable Class |
Concentrate

DECIS Insecticide DELTAMETHRIN Emulsifiable Class Il
Concentrate

DIMETHOATE 40 EC Insecticide DIMETHOATE Emulsifiable Class Il
Concentrate
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Pesticide/Material Uses Active Ingredient Formation Toxicity
KARATE ZEON Insecticide LAMBDA- Capsule Suspension | Class II
CYHALTHRIN

LANNATE SP Insecticide METHOMYL Water soluble Powder| Class |

MALATHION Insecticide MALATHION Emulsifiable Class Il
Concentrate

NEWMECTIN Insecticide ABAMECTIN Emulsifiable Class IV
Concentrate

PEGASUS 500 SC Insecticide DIAFENTHIURON Suspension Class llI
Concentrate

SELECRON 500 EC PROFENOFOS Emulsifiable Class Il
Concentrate

SEVIN 80 S CARBARYL Wettable Powder Class Il

TRIATIC AMITRAZ Emulsifiable Class I
Concentrate

PLANTGUARD SLUG & | Molluscicide METALDEHYDE Pellets Class Il

SNAIL PELLETS

FURADAN 10 G Nematicide CARBOFURAN Granule Class Il

MOCAP 15 G Nematicide ETHOPROPHOS Granule Class Il

SINCOCIN Nematicide PLANT EXTRACTS Soluble Concentrate | Class IV

VYDATEL Nematicide OXAMYL Soluble Concentrate | Class |

GLADIATOR BAIT Rodenticide BROMEHALIN Bait or Block Class Il

BLOCK OR PELLETS
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3 Business Education

3.1 Background

Technology is changing rapidly, causing equipmsmth as computers, printers, audio-
visual devices, fax machines and other devicesus@atircuit boards, to become obsolete
very quickly.

Electronic equipment used in the Business Educ&epartment, such as computers
[monitors, central processing units (CPUs), keydsarcomputer peripherals, scanners,
printers, telephones, wireless devices, fax angiogpmachines are made up of different
heavy metals and plastics. Many of the componaiisese electronic equipment
contain hazardous or toxic constituents. Theskidec

Lead
Mercury
Cadmium
Chromium
Silver
Antimony
Zinc

Tin
Copper
Iron
Aluminum
Nickel
Cobalt
Lithium

Some of these constituents are found on the cibmatds or in the glass component of
electronic equipment, which also often containsgdoegs and sometimes mercury
switches, sensors and relays. The primary masesfatoncern are lead, cadmium,
chromium and mercury as these toxic materials easekidney, cardiovascular and
central nervous system damage.
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3.2

Examples of Hazardous Electronic Waste

The following components of electronic waste maylassified as hazardous waste:

(@)

(b)

(€)

(d)

3.3

(@)

(b)

Traditional computer monitors and television setontain cathode ray tubes
(CRTSs), which always exceed the 5.0 mg/L limit liead; hence most computers
and television sets will require careful disposabme monitors may also contain
barium, mercury and cadmium.

Circuit boards/printed wiring boards may contain various metals including
lead, silver and gold.

Batteries, switches, sensors and relaysay contain mercury, cadmium and
palladium, rhodium and platinum, which are liketytte hazardous waste if not
managed properly.

Central Processing Units (CPUs)also contain a battery with nickel-cadmium,
lithium or sealed lead acid. These constituergsat a concern while the
equipment is in use, but if disposed of in a ldhdiarmful chemicals could leak
out and contaminate groundwater and soil.

Storage of Electronic Waste

Label electronic waste properly indicating the datevhich the equipment is
being put in storage and keep a log or invent&@tore for no longer than one
year.

Electronic waste should be stored and handled tonmse breakage (during

normal use). If electronic devices are accideptalbken, causing spills, such as
mercury, the following steps should be adhered to:

Have persons evacuate the area, making sure thes,stiothing and other
articles have not been soiled with the mercury.

Lower the temperature to lessen the mercury vapbatswill be released
in the air.

Turn off air conditioning systems that could ciee air from the spill
area to other parts of the building.

Ventilate the area where the breakage occurred.

Inspect the spill spot and clean up visible spills.
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Remove and dispose of contaminated articles, famgse, carpeting.

(c) Place materials in a closed container to avoid igeimg dust.

3.4  Disposal Options for Electronic Waste

Before selecting a method of disposal, all-impdrtéata should be permanently removed
from the equipment or storage device.

3.4.1 Recycling
Non-working or older electronic equipment may haakiable parts that could be

used to repair other systems.

Workable parts can be re-used, refurbished, disddsd or disposed of.

3.4.2 Disposal

When electronic equipment is no longer working et be replaced with more
modern or new equipment, these should be storadsafe place for a period of
six months to one year, or until a large amountlesesh accumulated.

Equipment to be disposed of should be stored gcars room rather than behind
a door.

The institution should contract technical servittedisassemble machines, store
hazardous components and send non-hazardous tdaregsposal with the
NSWA or a private disposal company.

The disposal of electronic waste attracts a cosihi service.

Computer media, for example, floppy disks, tape imedDs and DVDs rendered
unreadable or unusable should be disposed of bingutf the floppy disks and
tapes, or physically breaking the CD and DVDs.

Discarded computer media should then be placedprogariate disposable bags
and labelled. These should be disposed of byid s@lste company.
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4 Home Economics

4.1 Hazardous Substances used in Home Economicsp@ements

The following is a partial list of hazardous subbsts used in Home Economics
Departments:

Acids
Adhesives and glues
Ammonia
Acetones and nail polish
Textile, art and hobby paints
Batteries, household, dry cell or lead acid
Bleach
Floor wax and cleaners
Fertilisers (used in potting plants)
Lighter fluids
Chlorine
Disinfectants
Bathroom chemicals:
Toilet bowl cleaners
Bath tub and tile cleaners
Mirror cleaners
Wall paints
Floor cleaners
Chemicals used for testing fabrics (formic acid)
Fabric dyes
Furniture polish and wax
Fluorescent lightbulbs
Gas cylinders
Insecticide and insect repellent
Kerosene and fuel oils
Lubricating oils (sewing machine oils)
Mothballs
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Organic solvents (used for stain removal)
Oven cleaners

Stain removers

Paint or water-based solvents

Paint strippers (alkaline, solvents or water based)
Pet sprays

Rat and mouse poisons

Septic tank cleaners

Shoe polish

Spot removers

Salts of lemon

Laundry products

Accumulated fats and oils

Dry cleaning chemicals

Lye solutions

lodine

Varnishes

Wood preservatives wood stain.

4.2  Organisation of Home Economics Departments

The Home Economics Department consists of labaestdor:

Food Preparation
Clothing and Textiles
Home Economics Management

4.2.1 Operations of Food Preparation Laboratories

In these laboratories students are engaged ingoehration under the guidance
of their teachers.

Hazardous materials usually used in Food Preparaaboratories are similar to

those used in the food preparation areas of theetwmefly for handling and
preparing foods under hygienic conditions, clear@rggrminating, such as:

Bleaches used for the general cleaning of surfaces.
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Acids and other substances used for food testing.

Adhesives and glues used for food labelling.

Aerosol sprays used for insect repellant, and grgasf pots and pans.
Poisons for rats and pellets from exterminatiorr@sze.

Disinfectants, strippers, polishes and other sugstsused for cleaning.

Oven cleaners.

4.2.2 Operations of Clothing and Textiles Laboratories

In the Clothing and Textiles Laboratories studemesexposed to the use of
hazardous materials such as:

Acids and other chemicals used for testing falwiorees and composition.

Broken needles and pins that result from the sewiragticles and use of
sewing machines.

Fabric dyes used for dying textile products.

Textile arts and hobby paints used for applyinggtesto textile fabrics.
Mothballs used in the storage of articles.

Lubricating oils used for maintaining equipmentlsas sewing machines.
Spot removers and dry cleaning fluids used forhehgf maintenance.

Cleaning materials for maintaining floors and windoof laboratories.

4.2.3 Operations of Home Economics Management Laboratorge

Major concepts taught in Home Economics Manageraentlirectly related to
concepts done in Clothing and Textiles and FoodNundition, such as:

Principles of meal preparation.
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Maintenance of areas of the home, such as bedrddttisen, bathrooms.

Cleaning of surfaces such as paint work, floorsrars, furniture,
maintenance of household articles, such as:

Furniture (re-staining and polishing).
Clothing (laundering, stain removal).

Household linens (curtains, drapes, towels, tabtas| napkins).

In the Home Economics Laboratories students arese@to all the hazardous
materials that are used in Clothing and Textile$ lomod and Nutrition.

4.3 Recommended Standards

Most schools contract the services of exterminadargsng the summer holidays to rid
areas of pests and rodents. Care should be takatéss from these persons the names,
classifications and nature of the chemicals udesir tnethods of disposing of empty
containers, and the amount of residual materialrtteey be left after extermination.

Extra care should be taken to do thorough cleaaftey an extermination exercise to
ensure that any residual pellets are thoroughlyned away.

Unfortunately, some Home Economics Departments dagkiod supply of clean, fresh,
and safe water for regular class activities. WlhieiRis so, teachers are asked to desist
from allowing students to collect water, especi&ibm school farms where the
possibility of contamination from insecticides gmekticides exists.

Jamaica has signed the Montreal Protocol, whiemiagreement between countries to
protect the ozone layer. Under the Ozone Prote&d it is illegal to vent or discharge
ozone-depleting substances (ODSSs) in the atmosphelispose of them.

Schools should not purchase or accept gifts oigefators or freezers that contain
chlorofluorocarbons (CFCs). Older equipment pusekabefore this Act came into
existence would probably contain CFCs. Any repainse to this equipment should be
done by certified persons from the local refrigeraindustry who would have known
about the national standards for dealing with OBS&$ CFCs. Old refrigerators and
freezers should not be thrown about or handlediah & way as to damage cylinders
containing gases, as these may contain CFCs.

Home Economics Departments should conduct and dexcuam Existence, Value,
Ownership (EVO) Audit of all equipment and appliest¢hat are no longer functional.
The EVO Audit is as follows:
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E: Place, registration number and year of manufactur
V: Value on equipment.

O: Ownership, whether government, donation fromaigwenterprise, past students’
association, or parent teachers’ association. py o this document should be sent to
the Chief Procurement Officer of the organisatimotigh the Regional body responsible
for the school. Personnel from the Central Praner@ Section of organisation can
remove items from a school’s inventory and then ermkangements for a certified
company to dispose of these item(s).

The following guidelines should also be followed:

Teachers MUST NOT use containers in which hazardmaterials, such as
cleaning materials or agricultural chemicals warechased or stored, to transport
water.

All school development plans should contain tarf@tsrazardous waste
management in the school.

All schools should organise a team for monitoring thanagement of hazardous
materials and wastes. This team should monitostiiage, use and disposal of
such materials. Teachers of technical and vocalisubjects and science should
be members of this team.

Check all labels before purchasing cleaning pradtecensure that chemicals
used are environmentally friendly.

Products used should be free of CFCs.

All fire extinguishers purchased for Home Econontdepartments should be
Halon-free.

The use of all chemical-cleaning agents shoulddoerding to the manufacturer’s
guidelines for safety.

Where the purchasing of chemicals, such as cleagegts is done in bulk for
cost effectiveness, every effort should be madmitchase them in individual
packages or containers instead of in large drurs quganisters. Where this is
unavoidable materials should be carefully packagedsmaller units and placed
into containers with appropriate caps, carefulbeléed, and safely stored. Care
should also be taken when choosing containersdml awrrosion of such
containers or caps of these containers.
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All chemicals used in this department should befcdlly analysed to determine
hazardous properties.

Teachers should use the opportunity to teach dmehree each time, the
importance of reading labels and carefully follogvsafety guidelines for use
before chemicals are issued.

Teachers should guide students in the use of cla¢ciEaning agents to ensure
safety.

Students should know that as a rule chemical aggagents should never be
mixed since the reaction of chemicals may releasgerous fumes or cause fires.

Every Home Economics Department should keep a deafdnazardous materials
used and hazardous waste generated.

The quantity of hazardous waste listed should basomed and documented

A record of the period of time hazardous mate@aéskept in the facility before
recycling or disposal should also be documented.

Hazardous waste materials should be packaged amsptrted away from the
facility or placed directly in a regulated treatrhendisposal unit at the facility.
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5 Industrial Education

5.1 Categories and Examples

Some materials, chemicals, equipment or processasbin Industrial Education will

generate hazardous waste, represented in one fafutheategories.

Ignitable Corrosive Reactive Toxic
Compressed Gases: Acids and Alkalis : Chromic Acid: Paints contains:
Acetylene, Flux used in Organic Lead
oxygen and solde_ring and Peroxide_s Cadmium
others welding rods (catalyst in
. . A [
Epoxies Glass etching many reenic
Aerosol s liquid polyester Chromium
pray resins)
cans Pickling baths _ Mercury
for metals Cyanides
Rubber (found in Manganese
Cement Hydrochloric electroplating )
acid used in and Welding:
Solvents: the production metalwork)
f alumini .
of aluminium Welding Qas
Thinner, Sulphuric acid A i bi-produce
petroleum used in car rc(—jwe ng (nitrogen
based oils batteries produces oxide, carbon
. . ultraviolet / monoxide'
Oil p.alnts, infr.a_r.ed carbon
varnishes radiation dioxide,
Adhesive, glue hydrogen
Degreasers chloride)
Asbestos

5.2 Handling of Hazardous Materials

When handling hazardous materials in Industrialdation the following precautions

should be observed:

Use proper ventilation.

Avoid breathing in vapours by using a respirator.
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Wear impermeable gloves and eye protection to asmidact with the skin. If
skin comes in contact with hazardous materials veash in large amounts of
water.

When diluting acids/alkalis always add product ttev slowly.
Prevent static electricity discharges when usirigesds as they could ignite.

Wear welding face shield, leather work gloves aratqztive equipment when
using an arc welder.

Use a paint spray booth when coating surfaces taysp

5.3  Storage of Hazardous Materials

Observe the following guidelines:
Determine storage requirements.

Do not use the same cabinet or cupboard to sttrgtaces that can react with
each other. If bottles are broken and the substamix, there could be a
dangerous reaction, including a fire. For examgenot store concentrated acids
next to concentrated alkalis, or an oxidiser nex flammable liquid such as
lacquer thinner.

5.4  Management of Hazardous Waste

There are various management options availableneSwe:
Substitute less hazardous chemicals where possible.
Minimise the volume of waste generated.

Use existing recycling programmes.
Set up recycling programmes in school and/or comityun

Contract the services of authorised disposal compan remove waste
generated.
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6 Visual Arts

6.1 Background

The Visual Arts Department can generate substaati@unt of hazardous waste in the
many processes undertaken by the departmfemiteducators are responsible for the art
materials they order and the safe use of theseriaateAll personnel working with art
materials must be aware of the hazards associatedh&se supplies and should also be
cognisant of how and where to dispose of the hazesrdvaste generated by the use of
these materials.

Educators should purchase safe art materials taatvailable for use in place of
materials identified as being toxic. Only art metls manufactured and labelled for use
in the production of art projects and activitieswsld be used in the execution of art
projects within the classroom.

6.2 Examples of Hazardous Materials

Materials and Processes Hazardous Ingredient

SOLVENTS

Painting, Drawing, Printing

Pigments Lead
Paint Thinner Chromate
Turpentine Cadmium
Paint Removers Mercury
Arsenic paints & their compound
Spray Paints
Spray Dyes
Spray Adhesive
Drawing Fixatives Toxic Fumes
Lacquers
Lacquer Thinner
Varnishes
Inks
Plastic Resins
Cleaning Fluids Toluene, Xylene
Adhering Fluids Acetates, Ketones, Alcohols
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Materials and Processes

Hazardous Ingredient

ACIDS AND ALKALIS

Sculpture, Photography, Print Making,
Ceramics

Casti_ng Sodium Sulfite
Weldlng_ Potassium Bromide
Developlng Acetic Acid
Engr.avmg Potassium Chrome Alum
Etch[ng Chrome Alum
Glazing Chlorine Gas
Jewelry Cleaning Toxic Fumes
Nitric Acid
Hydrochloric Acid
Phosphoric Acid
Chromium
Selenium
Manganese

6.3  Handling of Hazardous Materials

Wear appropriate protective gear when working an\isual Arts Department
and when handling hazardous tools, equipment arntdrials. These include
gloves, safety glasses, ear plugs, dust masks ksnaoa closed shoes (no

slippers).

Ensure there is proper ventilation when using ldmas materials.

Substitution of nontoxic for hazardous materialsudtd be made a priority where

feasible.

Wash hands immediately after completion of any @doece involving toxic

chemicals.

Remove from storage only the amount of hazardousnmabneeded for a

particular task or experiment.

Open flames or hot plates should not be used &zttyrheat flammable liquids.

Use a double boiler.

Handle flammable materials in an area free fronitigm sources.
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Never put bare hands in hazardous baths, use tostgad.

If hazardous solutions splash on your skin or inryeyes, immediately flush with
water.

Solvents become highly toxic through repeated skimact. Do not wash your
hands with solvents.

Wipe up all spills and splashes promptly.

Use aerosol spray products in properly ventilareds

6.4  Storage of Hazardous Materials

Store materials safely by using clearly labellereakable containers and always
cover them when not in use to deter their evapamatito the environment.

To avoid accidental ingestion, do not store haaasdoaterials in food containers.

Food items should not be stored in cupboards thatam paints and/or solvents
because of a high risk of contamination

Store hazardous materials in a cool, dry, well-Nateid area, out of direct
sunlight.

Protect such materials from extreme temperaturaand temperature changes.

Store highly toxic materials in unbreakable secopdantainers and place in
ventilated storage with appropriate warning.

6.5 Disposal of Hazardous Waste

Dispose of hazardous waste in a responsible mamtealways remember:
NEVER pour liquids such as dyes, wax, lacquer thinturpentine, clay, plaster
or concrete down sinks. Always place liquids inigeated containers that are
provided by the institutions.

Keep special containers for the disposal of hazssdwaste.
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Dispose of solvent-soaked rags in self-closing evdstposal cans that are
emptied each day.

Do not throw partially full cans in incinerator$here have been explosions due
to the puncturing of spray-cans in garbage truckkiacinerators.

Dispose of all hazardous materials according tathdelines stipulated on the
labels.

Do not mix hazardous waste of different types.

Try to minimise the volume of hazardous waste byssitution of less hazardous
materials and setting up recycling programmes.

Be aware of the hazardous waste collection progresremailable in your area
and use their services.

Contract the services of authorised disposal compan remove waste
generated.
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Science

7.1

Background

Users of science laboratories will encounter the ttegories of hazardous chemicals
(flammable/ignitable, corrosive, reactive/oxidisand toxic) and should, therefore, know
how to treat with them. Outlined below are thegaures for storage and handling of
each category of hazardous chemicals:

7.2

7.3

Handling of Flammables/Ignitables

Use gloves and safety goggles when handling flanterlajuids or vapours.
Use a fume hood/cupboard when there is a posgibililangerous vapours.
Do not use water to clean up flammable liquid spill

Open flames or hot plates should not be used &zttjrheat flammable liquids.
Use a water bath.

Remove from storage only the amount of chemicatleddor a particular task or
experiment.

Handle flammable chemicals in areas free from ignisources.
Flammable and combustible liquids must be isol&i@eh oxidizers.

Spontaneously flammable materials must be handidénan inert liquid such as
mineral oil.

Storage of Flammables/Ignitables

Storage of flammable materials should be keptrtoramum.

Ministry of Education Page 38 of 45

First Draft March 200



Guidelines for the Management of Hazardous Matesa& Equipment & the Disposal of Hazardous WasteEducational Institutions

Flammable materials should never be stored neds.aci

Storage areas should be cool enough to prevertiagrnn the event that vapours
mix with air.

When possible, store flammable liquids in theigoral containers.
Store flammable solids in the required oil.

Storage areas should have spill clean up matenlsa fire extinguisher nearby.

7.4  Handling of Corrosives

Corrosive materials should be handled in a fumdoap/hood to protect from
possible exposure of dangerous or noxious fumes.

Wear adequate protective gear. If splashing isfimite hazard, space-proof eye
protection must be worn.

Corrosive materials should be transported in urkaiele containers. Do not
carry corrosives by the ring/neck on the bottléwe Ting/neck is only for pouring
purposes.

When diluting corrosive reagents, use great catleaad reagents slowly. Always
add acid to water. Never add water to acid. All@ddo run down the side of the
container and mix by gentle rotation.

Never pipette corrosive liquids by mouth. Useefing bulb or other
mechanical pipetting device.

7.5  Storage of Corrosives

Segregate acids from bases and corrosive matéoatsboth organic and
flammable materials.

Store corrosive materials near the floor to minirtize danger of falling from
shelves.

Store in cool, dry, well-ventilated areas, awayfrsunlight.
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7.6 Handling of Reactives/Oxidizers

All reactive materials must be clearly labelledhntihe correct chemical name.
Chemical formulae and abbreviations are not acbépta

Date all containers upon receipt as well as whemeg.

Never return excess chemicals to the original édoata Small amounts of
impurities may be introduced into the containerichlmay cause a fire or
explosion.

Many reactive materials will liberate hydrogen wltkeay react with water or
acids. The use of a fume cupboard is recommerapretent the build up of
combustible gases.

Before opening glass bottles, look for the presaria®lids (crystals) or viscous
liquid at the bottom of the bottle. If either ilepent do not open.

7.7  Storage of Reactives/Oxidisers

Store in a cool, dry, well-ventilated area, outwéct sunlight. Protect from
extreme temperatures and rapid temperature changes.

Store in amber glass, preferably unbreakable. &@oats should be tightly sealed.
Do NOT use corks or rubber stoppers to cap containers.
Store pyrophorics in an isolated part of the lath mna clearly marked cabinet.

Store water reactive chemicals in an isolated gfatte lab. A cabinet far
removed from any water sources is an appropriatgilan. Clearly label the
cabinet “Water-Reactive Chemicals”.

Discard opened containers of peroxidisable compsafitér one month.
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7.8 Handling of Toxins

The concept of toxicity is unique because it camjalicable to all chemical substances
used in the laboratory. The important point togkeemind is that over-exposure to a
material can cause effects which range from headachausea to more severe
disabilities.

Wash hands immediately after completion of any @doece involving toxic
chemicals.

Mechanical pipetting aids are to be used for gefing procedures.
Gloves should be worn when handling highly toxiercicals.

Use fume cupboard/hood to reduce exposure to adubsninimum.

7.9  Storing of Toxins

Store and label toxic chemicals to ensure useralarged to the potential hazard.
Store in non-breakable, tightly sealed containers.

Store highly toxic chemicals in unbreakable secondantainers and place in
ventilated storage with appropriate warnings.

7.10 Disposal of Hazardous Chemical Waste

All laboratory work with chemicals eventually pramis chemical waste. Everyone
associated with the science laboratory sharesdponsibility to minimise the amount of
waste produced and should dispose of chemical wastenanner that has the least
impact on the environment. Teachers should beawfahe potential hazards of the
materials used in the lab and the appropriate ndetfidisposal. Hazardous waste
should not be disposed of in the trash can or dinverdrain.

All schools should, therefore, establish a managempelicy and abide by the following
guidelines:

Become familiar with the materials that are congdéhazardous.
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Designate an isolated area in the lab for the geood chemical waste.

Use containers that are appropriate for the wa3@.NOT put liquid waste in
plastic containers, and DO NOT put acid waste italr@ntainers.

NEVER mix waste.
Always keep containers closed.

Store waste with secondary containment. In th@teaeontainer is accidentally
broken the secondary container prevents reactrons $tarting and contains the
spill.

DO NOT completely fill waste bottles, leave sevenahes of space at the top of
each waste container.

Ensure that all containers used for chemical wastdabelled\Waste or
‘Hazardous Waste’and carry the name of the chemical. Abbreviatgmsuld
not be used.

Ensure that containers holding hazardous wastAlaW¢AYS kept closed during
storage, except when it is necessary to add orvemwaste.

Separate and protect ignitable waste from ignisouarces.
Dispose of all chemicals according to the guiddistpulated on the labels.

Seek advice from the relevant environmental ageviegnever there is doubt
about procedures on how to handle and disposeyoft@mical product.

As a general rule:

When ordering chemicals order minimum quantitieg #re consistent with the
rate of use.

Maintain a running inventory of chemicals presenthie lab. An inventory will
prevent over-ordering of chemicals.

Order reagents, if possible, in polyethylene bstteplastic coated glass bottles
to minimise breakage, corrosion and rust.
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Keep a bag of sawdust near the storage area toaugoaiky spilled chemicals from
broken or leaking containers.

Keep a broom and dustpan handy for chemical clggrand DO NOT use them
for any other purpose.

7.11 Supervision of students in practical areas

Adequate supervision must be provided by staffstadents engaged in practical
activities, particularly those involving machinegguipment and chemicals.
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Appendix A Glossary

Acid:

Corrosive:

Electronic Waste:

Hazardous Substances:

Ignitable:

Policies and Procedures:

Reactive:

Recycle:

Recycling:

Solvent:

Toxicity:

Ministry of Education

Traditionally considered as any chemical compound.

A substance that will destroy or irreversibly damag
substance, including living tissue, by chemicalarct

Any electronic equipment or peripheral that hasobee
obsolete, and its inherent substances or compduaas
the capability of adversely affecting the healtd aafety of
humans.

Those substances exhibiting one or more of four
characteristics.

Capable of being set afire, burning, or causinigea f
There are policies and procedures guided byaihvs |
governing use of chemical substances and proteofitre
environment. These may be obtained at the docutiamta
Centre of NEPA Jamaica.

Materials that chemically react violently, to foemplosive
mixtures or produce toxic gases or vapour with wate

Identifies discarded materials, which can beeguor
investigates substitute materials which can beegus

Recovery and reuse of materials from consumed ptedu
A liquid used to dissolve a solid (such as a pesin) so
that it is brushable; usually volatile; evapordtesn the

paint film after application; tinner.

A measure of the degree to which something is toxic
poisonous.
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