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Introduction: 
Following a meeting between the Christchurch City Council waste disposal personnel, Departmental Safety Officers and Chemistry Department Safety personnel on the 15th December 1993, the following policy for waste management at the University of Canterbury was developed and became effective from the 1st March 1994.
This policy is currently being reviewed for compliance with the Code of Practice for CRI and University Exempt Laboratories (June 2004).
Definitions: 
toxic waste - Any solid or liquid wastes which are poisonous, noxious or dangerous in significant quantity, but excluding radioactive wastes, natural organic wastes, household refuse and domestic sewage.

clean solvent - free of dissolved solids and potentially hazardous substances, such as explosives.
dirty solvent - solvent waste containing identified and labelled dissolved solids or hazardous materials.

Policy Statement:       
1. The Chemistry Department is the collection point for the disposal of chemical wastes. The contact person in the Chemistry Department Store is Laurie Anderson, extension 6468. 
2. Waste management begins with the individuals generating the materials for disposal. Before embarking on processes resulting in wastes for disposal the following questions should be considered: 
a) Is the experiment (process) really necessary? 
b) Are there alternative reagents or conditions which would reduce the wastes or generate less undesirable waste? 
c) Could the quantities be reduced without affecting the conclusions to be drawn from the work? Individuals must accept responsibility for the correct treatment and labelling of wastes and sign for them before they are passed on to the Chemistry Department or others for disposal. Each Department/School must maintain a Register of waste materials which includes the date, identity of materials, quantities and provider. Remember, handlers downstream will not be trained scientists and they will assume that the materials they are handling are safe.
3. Solvents for disposal must be separated at source into five categories and priority should be given to re-use or distillation:
i. halogenated;
ii.  water soluble;
iii. water insoluble - “clean”;
iv. water insoluble - “dirty”;
v. involatile liquids.

“Clean” means free of dissolved solids and potentially hazardous substances, such as explosives, "dirty" refers to solvent waste containing identified and labelled dissolved solids or hazardous materials. Categories (ii) to (v) must be labelled with type and volume and the label for category (iv) must include whatever information is available on dissolved solids. Toxic and hazardous materials must be rendered harmless by the individual before packaging into transport containers. All containers must be labelled as above and, in addition, carry the name(s) and signature(s) of those contributing to the contents. Wastes will be collected from each Department/School on the day it is sent to the Tip and Departments/Schools will be informed several days in advance of the collection date. A hazardous waste manifest will be obtained for each consignment by the Chemistry Department based on the registered content from each contributor. Note that flammable solvents cannot be sent to the Tip, these should be recovered, evaporated or incinerated. Wastes should be packed into metal or plastic containers with sufficient suitable absorbent packing to ensure safety in transit. Maximum sealed container weight 20 kg.

a) Category (i), halogenated solvents, must be stored for future disposal or evaporated via a fume hood.
b) Category (ii), water soluble solvents, as well as water-soluble acids, bases and salts, may be diluted with water and flushed down the drain with running water. Only use a sink or drain which is connected directly to the external drain and label the area or sink as a waste disposal area. A sink on the sixth floor of a building, for example, would not be suitable. Care must be exercised so that reactive combinations are not flushed into the drains at the same time.
c) Category (iii), “clean” water insoluble solvents will be incinerated as soon as a University facility is operational, in the meantime, evaporation through a fume hood is allowed.
d) Category (iv), "dirty" water insoluble, may be evaporated to dryness in a fume hood and the solid residue sealed in labelled plastic drums. Alternatively, non-flammable “dirty” solvents may be packed into an absorbent material for disposal to the Tip.
e) Category (v), involatile liquids such as oils which cannot be recovered, must be absorbed into a suitable absorbent, such as vermiculite, packed and sealed into labelled plastic drums.

4. Water insoluble solids must be rendered safe to handle by packaging in vermiculite or mixed with harmless fillers and packaged into clearly labelled, sealed plastic drums. Different materials may be consolidated providing that chemical reactions cannot occur.

Supplementary Information:


Management Structure
	
	Responsibilities

	Individuals

Departments/Schools
Chemistry Department


Landfill Site approved by the CCC


	1. Forward planning of material usage.
2. Contingency planning for disposal and spillages.
3. Identification and appropriate treatment of wastes and disposal of water solubles via approved sink.
4. Accountability for materials passed on for disposal.
5. Signing Departmental/School Register and keeping records.
1. Collect, pack in the approved manner, register and store materials for disposal to the Landfill.
2. Check that material collected has been either identified or its origin described.
3. Cooperate with Chemistry for collections.
1. Coordinate collection date for disposal and arrange for Departments/Schools to deliver to Chemistry in advance.
2. Check deliveries against Departmental/School Register and complete Master Register to be signed by Departmental/School representative.
3. Arrange dumping and manifest with CCC and deliver the consignment to the Landfill Site.
4. Responsibility for the safety and identification of the consignment rests with the individual Departments/Schools and contributors.




Developed by P.W. Harland 18 March 1994

Waste Disposal – Reference Notes

1.1 Definition of Toxic Wastes

Any solid or liquid wastes which are poisonous, noxious or dangerous in significant quantity, but excluding radioactive wastes, natural organic wastes, household refuse and domestic sewage.

1.2 Sources of Toxic Wastes

Toxic wastes may originate from three general sources:

a) residues from manufacturing processes, synthesis in undergraduate or graduate laboratories;
b) old chemical stock;
c) materials accidentally spilt.
1.3 Principles of Toxic Wastes Control

a) It is the responsibility of the University in cooperation with the Christchurch City Council to deal with its own toxic wastes.
b) The re-use, or an alternative use, of unwanted chemicals should be considered as the first priority.
c) The toxic component(s) should be identified, for example “sludge”, and be specified by the process from which it was formed, so that the toxic ingredients can be recognised.
d) Detoxification should be employed wherever it is practicable.
e) The regular deposition of large amounts of toxic wastes at refuse disposal sites is inadvisable and is discouraged by the Christchurch City Council. Suitable alternative methods of disposal should be considered.
f) In the event of spillage of toxic wastes, initial efforts should be made to contain the spillage rather than to clear it up.  If the Safety Officer is unavailable then contact Dr. Peter Harland (6454), Laurie Anderson (6468) or Dave Morrison (6876), Chemistry Department. Out of hours emergencies should be directed to 6111 with a request for the Fire Service.
1.4 Methods of Disposal
a) Disposal at Source

The possible methods of disposal at source are:

i. Discharge to the public sewerage system after neutralisation and dilution.
ii. Incineration
iii. Neutralisation and disposal with other non-toxic wastes at the City Tip (see (b)).

b) Disposal to Controlled Public Tip

Suitable tips are designated by the local authorities for toxic waste disposal.  The disposal of waste materials to the tip will be coordinated and collected by the Chemistry Department. Individual departments must not take materials for disposal.
c) Incineration

Disposal of toxic wastes by incineration must comply with the requirements of the Resource Management Act 1991. In every case it is important that sufficient temperature is maintained throughout to ensure complete combustion of the wastes and to avoid dispersal into the atmosphere of toxic residues. If in doubt, seek advice from the Regional Air Pollution Control Officer through the Regional Council.
1.5 Transport and Handling of Toxic Wastes
All drivers of vehicles carrying toxic materials or wastes should be aware of the nature and potential hazards of the material they are transporting. The Code of Practice for the Transport of Hazardous Substances on Land must be consulted. Any significant spillage should be notified immediately to the NZ Fire Service and access to the contaminated area prevented until advice has been obtained.
1.6 Central Consultant Service on Toxic Waste Disposal
Advice from the Chemistry Department (Dave Morrison (6876) and the following pages may be used to determine the preferred method of disposal. All materials for disposal must be identified and the name of the person providing the waste must be included on the label.

2.0 Consideration of Some Specific Toxic Waste Problems and Suggested Methods Of Disposal

2.1 General Notes 
a) Special problems should be referred to the Chemistry Department via Mr Dave Morrison, 6876.
b) Disposal of untreated toxic wastes via sewers is generally inadvisable as it may result in damage to biological treatment processes in sewage treatment plants or may kill fish and other aquatic life in receiving waters. In every case, toxic waste disposal via public sewers must comply with local authority trade waste bylaws. Acids, bases, soluble salts and water-soluble solvents may be diluted with water and committed to the drains.
c) Incineration is the best method of disposal of certain organic toxic wastes. It is essential that conditions of incineration satisfy the requirements of the Resource Management Act 1991, and in any case of doubt, the advice of the Regional Air Pollution Control Officer employed by the Canterbury Regional Council should be sought. A University facility will be available in the near future, in the meanwhile volatile, water insoluble solvents and mixtures may be evaporated through fumehoods.
d) The discharge of any wastes into natural waters is subject to the provisions of the Resource Management Act 1991, which requires the issue of a “right to discharge” by the Canterbury Regional Council.
e) Although there are relatively few limitations on the disposal of toxic wastes at sea, such activities are subject to the approval of the Marine Division of the Ministry of Transport. The International Convention on Ocean Dumping, to which New Zealand acceded in November 1972, strictly prohibits certain substances from ocean dumping and requires special precautions in the case of certain other substances.
f) An “approved” tip for toxic waste disposal will be designated by the Christchurch City Council for University waste disposal.
g) The difficulties of “tipping” or “burying” liquid toxic wastes suggest that those capable of pre-treatment or detoxification by neutralisation, precipitation or other chemical reaction may be disposed of better by discharging to sewers following separation of any solid toxic residue.

2.2 Particular Examples of Toxic Waste Disposal
The methods of disposal are listed in general order of preference.

	Type of Toxic Waste
	Special Considerations
	Methods of Disposal

	Acids


	Corrosive properties


	Neutralise with, for example,

calcium carbonate before

discharging into sewer.

	Acid tars and highly

acidic organic residues
	Low solubility makes these

suitable for burying.
	Bury in an ‘approved’ tip.



	Alcoholic waste


	Liquid wastes should be in

impervious containers before

burying.
	1. Incineration

2. Discharge of diluted waste

to sewer.

	Alkaloid wastes


	Varying chemical nature. The

toxic components should be

identified.
	1. Incineration

2. Bury in an ‘approved’ tip.



	Aromatic hydrocarbons


	The toxic components should

be identified. Hazards may

arise from toxicity, volatility,

flammability, persistence or a

combination of these factors.
	1. Re-use

2. Incineration



	Arsenic waste including

sawdust and ash from

arsenically treated

timber


	Being a heavy metal arsenic is

particularly persistent and when

choosing a disposal method

much consideration must be

given to possible long-term

effects of accumulation. If

possible soluble arsenic salts

should be converted to

insoluble salts (for example

sulphides).
	1. Re-use – for example,

Ceramics or glass

manufacturing industries.

2. Bury in an ‘approved’ tip (as

in insoluble salt).
3. Incineration under controlled

conditions at approved sites.

Ash must still be disposed of

at an ‘approved’ tip.



	Beryllium wastes


	Highly toxic. If burying

convert to an insoluble salt (for

example acetate hydroxide or

oxide).


	1. Re-use – e.g. in glass

industry, in alloys or as a

catalyst for organic

reactions.

2. Bury in containers in an

‘approved’ tip.

	Carbides (acetylides)


	Explosive hazard – sensitive to

shock, friction and heat. Reacts

violently with water.
	Contact Explosives Branch of

Department of Internal Affairs.




	Type of Toxic Waste
	Special Considerations
	Methods of Disposal

	Chlorocresols and

chlorphenols


	Have bactericidal properties –

could be very hazardous if

discharged into sewer.
	1. Incineration



	Chromic acid

(chromium trioxide)


	Powerful oxidiser: If in contact

with combustible material it

may cause fire.


	Detoxify by converting to

comparatively innocuous

chromic salt. Re-use or bury in

an ‘approved’ tip.

	Cyanide wastes


	High toxicity and volatility.


	Detoxify with chlorine or

hypochlorite. Discharge diluted

waste to sewer.

	Diaminodiphenylmethane


	
	1. Re-use, e.g. Dye industry.

2. Incineration

3. Bury in an ‘approved’ tip.

	Fluorides


	Inorganic fluorides are highly

toxic and irritant


	1. Re-use, for example glass

industry.

2. Bury as one of the less

soluble salts if possible.

	Lacquer
	May contain lead acetate. If so,

convert to less soluble sulphate

before burying.
	1. Incineration

2. Bury in an ‘approved’ tip.



	Leaded petrol sludge
	
	Bury in an ‘approved’ tip.

	Lubricants


	Considerable variation in types

and formulations.
	1. Re-use, e.g. as fuel.

2. Incineration

	Mercaptans
	When heated to decomposition

they emit toxic fumes of

SO2/SO3. Will react with

water, steam or acids to

produce toxic and flammable

vapours. They can react with

oxidising materials.

Vapours are particularly

malodorous, for example,

Parnell incident.
	1. Incineration



	Nicotine waste


	Highly toxic. Must not be

tipped into sewer.


	1. Incineration

2. If possible destroy

chemically before burying in

an ‘approved’ tip.

	Oil-impregnated

rubbish


	On no account dump at sea


	Bury in an ‘approved’ tip.



	Type of Toxic Waste
	Special Considerations
	Methods of Disposal

	Oil waste


	On no account dump at sea


	1. Re-use, e.g. as fuel in central

heating unit.

2. Bury in an ‘approved’ tip.

	Organic solvents
	Highly volatile. Vapours may

be flammable and toxic.


	1. Redistill and re-use.

2. Incineration

3. Evaporation (until

incinerator available)



	Paint waste


	
	1. Bury in an ‘approved’ tip.

2. Incineration

	*
Pesticides or residues

from pesticide

formulations.
	Organochlorines must not be

dumped at sea or discharged

into sewer.
	1. Incineration – Special care is

required.

2. Bury in an ‘approved’ tip.

	Plating sludges
	May container cyanides


	1. Detoxify with chlorine or

hypochlorite.

2. Bury in an ‘approved’ tip.

	Sludges containing

copper, zinc, cadmium,

nickel, or their

compounds


	Detoxify and restrict the spread

of metals by converting soluble

to insoluble salts.


	Bury in an ‘approved’ tip.



	Sodium acetylide
	
	See “carbides”

	Solid tarry matter
	
	Bury in an ‘approved’ tip.

	Sulphides


	Heavy metal sulphides are

generally insoluble and may be

buried safely although there

could be a slow release of

hydrogen sulphide. The other

sulphides may react violently

with water or with oxidising

agents. These should

preferably by oxidised before

burying.

	1. Re-use if possible.

2. Bury in an ‘approved’ tip.



	Type of Toxic Waste
	Special Considerations
	Methods of Disposal

	Tarry liquids


	On no account dump at sea.


	1. Incinerate

2. Bury in an ‘approved’ tip.



	White spirit


	Re-use in heating units for

example would be too

dangerous because of flash

point.


	1. Re-distil if in sizeable

quantity.

2. Small quantities may be

safely disposed of by

evaporation.




Related Policies, Procedures and Forms:    
· Code of Practice for CRI and University Exempt Laboratories (June 2004)
· Resource Management Act 1991
Appendices:

· Appendix A: Individual’s Request to Departmental/School Waste Co-ordinator
· Appendix B: Department/School Request to Chemistry Department

Notes:
1. This policy was developed in February 1994.

2. The University Health and Safety Advisor (Policy) will be responsible for dealing with any queries that arise as a result of the policy.
© This policy is the property of the University of Canterbury.
Appendix A:
INDIVIDUAL’S REQUEST TO DEPARTMENTAL/SCHOOL 
WASTE COORDINATOR

File No. _________________

University of Canterbury

CHEMICAL WASTE DISPOSAL REQUEST

Department/School: _________________________ 

Date: ________________
Chemical description of waste (formulae not acceptable)

_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
Estimated Quantity ____________________

The waste detailed above meets the follow specification:

1. pH between 4 and 10

2. Non-flammable

3. Non-oxidising

4. Non-water reactive

5. Non-radioactive

6. Non-infectious

Name of student/staff: 

___________________________________________
Signature of waste generator: 
___________________________________________
Accepted for disposal - 
Name:
 ___________________________________________
Signature: ________________________________________
Disposal request refused, reason:

_______________________________________________________________________
_______________________________________________________________________
Placed in drum no. ___________ Maximum drum weight 20 kg gross.

Any queries to: Laurie Anderson extension 6468.

Appendix B:

DEPARTMENT/SCHOOL REQUEST TO CHEMISTRY DEPARTMENT

File No. _________________

University of Canterbury
TO: Chemistry Department 




Date: __________________

FROM: __________________________________________________ Department/School
Please accept the following drums of chemical waste for landfill disposal:

Drum numbers: 
______________________

Total drums: 

______________________
Name: _________________________________

Signed: ________________________________
Chemical waste disposal forms received:

Signed: ________________________________
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* Spillage of Organophosphates


Spilled organophosphorous wastes should be initially contained by 'bordering' with an inert absorptive material such as hydrated lime, sawdust, clay or fuller's earth.


Detoxification should be carried out by adding copious quantities of caustic soda and the resulting hydrolysis product taken up with more inert material and transferred to drums which should be buried in an 'approved' tip.


All workers engaged in these clearing up operations should be provided with full protective clothing including eye protective and respiratory protective equipment.
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