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THE GAS ACT 1992
APPROVAL OF GAS CODE OF PRACTICE

FOR

ODORISATION OF GAS

Part IV of the Gas Act 1992 ("the Act")

On the third day of February 1993, the Secretary of Commerce acting pursuant to
section 37 of the Act issued the Gas Code of Practice for Odorisation of Gas ("the
Code").

On the fourth day of February 1993, pursuant to section 39 of the Act the Secretary
published in the Gazette a notice of intention to apply to me for approval of the Code,
and there has been consultation with such persons (or their representatives) as will be
affected by the Code and they have had the opportunity to consider possible effects and
comment on those effects.

The comments concerning those effects have been considered and where necessary
amendments were made to the Code.

Therefore pursuant to section 39 of the Act, I, John Luxton, Minister of Energy, have this
day approved the Code as attached to this approval, which Code shall come into force
on the first day of April 1993.

Dated this 18" day of March 1993.

John Luxton
Minister of Energy.
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COMMITTEE REPRESENTATION

This Code of Practice for Odorisation of Gas was prepared by the Ministry of
Commerce, Office of the Chief Inspecting Engineer (Gas).

The following were involved in the preparation of this Code of Practice:

New Zealand Institution of Gas Engineers
Gas Association of New Zealand Inc.

REVIEW

This Code of Practice will be revised as occasions arise. Suggestions for improvement
of this Code are welcome. They should be sent to the

Office of the Chief Inspecting Engineer (Gas)
Ministry of Commerce

PO Box 1473

Wellington
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FOREWORD
This Code has been prepared by a committee of the New Zedland Ingtitution of Gas Engineers and
the Gas Association of New Zedland with the objective of providing information (with supporting
explanation) for possible adoption as a means of compliance with regulatory requirements relating to
gas odour.

The committee aso prepared an Odorisation Manual to asss in the effective operation of
odorisation equipment and in the safe handling of odorant.

The purpose of regulatory requirements for gas odour isto ensure that persons are warned of the
presence of escaping gas, well before gas concentrations in the atmosphere reach levels capable of
caugng fire or exploson.

At the time of writing, al gases reticulated to New Zealand consumers had odorant added to meet
regulatory requirements.

Since the legidation places reliance on the response of the human olfactory system for the
determination of a satisfactory level of odour, the Code makes requirements for olfactory tests.

In addition, the Code specifies minimum odorant concentrationsin gas. Thisis because the following
factors detrimentally affect the rdigbility of olfactory tests:

- Wide variation in human olfactory responses.

- Absence of adequate training facilitiesin New Zealand for standardising olfactory responsesto
gas odour.

Minimum odorant concentrations specified in this Code are based on:

- Overseas research related to the odorisation of natural gas and propane.

- Overseas odorisation practice.

- New Zedand experience in correlating odorant concentration with odour levels.

At the time of writing, the only odorants added to reticulated gasin New Zedand were 50:50 blends

of tertiary butyl mercaptan and alkyl sulphides. Therefore, odorant concentrations and odorisation
rates specified in the Code only apply to these blends.

The Code specifies odorant concentrations for mercaptan compounds only. Thisis becausein
mercaptan-containing odorant blends, the mercaptan has the greatest odour impact and because
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cogt-effective methods of measuring other odorant compounds have not yet become available in
New Zedand.

Because of smilarities in gas compaosition and operations, oversess research and odorisation practice
is frequently directly applicable to New Zedand naturd gas. However, thisis not necessarily the
case for New Zedand liquefied petroleum gas, tempered liquefied petroleum gas and biogas.

The same odorant concentration in different fuel gases may give rise to varying olfactory responses.
This is because components of the fuel gas, particularly heavier hydrocarbons, may mask the smell of
the odorant. This odorant masking effect has been taken into account in recommendationsin the
Code for minimum odorant concentrations in liquefied petroleum gas and tempered liquefied
petroleum gas.

Most naturd gas suppliers receive gas which has been odorised in the transmisson system. In
recognition of this, the Code specifies procedures for deding with factors which might affect odorant
concentrations or odour levelsin gas received by gas suppliers from the transmission system.

Gas Code of Practice for Odorisation of Gas
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1 SCOPE
1.1 Genea

1.1.1
This Code appliesto:
(@ Gas(including LPG) supplied or intended to be supplied through a distribution system;
and

(b) Gas(not including LPG) supplied or intended to be supplied to a consumer from a
container; and

() Gassupplied or intended to be supplied to a consumer from a transmisson system,
where that gas is sold to the consumer by the owner of the gasin the transmission
sysem.

1.2 Interpretation

1.2.1

"Information Notes' are used, between square brackets and in italics, to provide explanation or
guidance on provisons of this Code. These notes do not congtitute specifications, recommendations
or requirements.

1.2.2
In this Code, unless the context otherwise requires.

"Consumer” has the meaning given to it in the Gas Act 1992 except that it includes CNG
refudlers.

" Digtribution system” has the meaning given to it in the Gas Act 1992, except that it does not
include any part of the transmisson system.

" Gate station” meansthe point that gasis supplied to adigtribution system from a transmisson
sysem:

" Evaporation odoriser” means an odoriser which introduces odorant in the form of vapour into a
gas stream:

[Information note: Wick and bypass odorisers are common types.]
" Injection odoriser” means an odoriser which injects liquid odorant into the gas stream:

"Liquefied Petroleum Gas' or "LPG" means a substance composed predominantly of propane
or butane or a mixture of propane and butane:

3

"m™ means sandard cubic metre:
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"Mercaptan” meansachemica compound or compounds of the mercaptan family, including
tertiary butyl mercaptan (commonly used in odorant blends for reticulated gas) and ethyl mercaptan
(commonly used as an odorant for LPG in containers):

" Mercaptan Detector Tube" means a device which indicates the concentration of mercaptan by
the length of a colour change:

" Odorant” means a substance added to gas to impart a distinctive and unpleasant odour to gasin
the atmosphere:

" Odorant Concentration” means the mass of odorant relative to the amount of gas (expressed in
terms of milligrams of odorant per stlandard cubic metre of gas):

" Odorant Masking" or "Masking" meansthe masking of the distinctive odour of odorant by
substances in the gas:

" Odorant Fade" meansthe loss of odorant in the gas system from such processes as chemical
breakdown or uptake in gas systems.

" Odoriser™ means adevice designed to introduce odorant into a gas stream:

" Odorisation” means operations involving the addition of odorant to gas or the maintenance of
odorant concentrations and odour levelsin gas.

" Odorisation Rate" meansthe rate of dosage of odorant into gas (expressed in terms of milligrams
of odorant per sandard cubic metre of gas):

" Odorometer™ means adevice for mixing gas with air, drawn from the surrounding amosphere, in
variable, known ratios so that the odour of the gas/air mixture can be eva uated:

" Odour level" meansthe lowest concentration of gasin the atmosphere a which a person judges
the odour to be distinctive and unpleasant so that the presence of gasis readily detectable:

" Odour threshold" meansthe lowest concentration of gas in the atmosphere a which apersonis
able to recognise the odour of agas.

" Standard cubic metre' meansthe amount of gas contained in one cubic metre at an absolute
pressure of 101.325 kilopascas and atemperature of 15EC:

Supplementary odorisation” means the further addition of odorant to odorised gas.

"Tempered Liquefied Petroleum Gas' or " TLP gas' meansamixture of Liquefied Petroleum
Gas and air, supplied through pipes.

"Transmission system” meansdl fittings used to transport gas at pressures exceeding 2000
kilopascals but does not include pipes and fittings used a CNG ingtdlations.
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1.2.3

Where words and expressions used in this Code are defined in the Gas Act 1992 or regulations
meade thereunder, these definitions shdl gpply in this Code unless particular definitions are given in
clause 1.2.2 of this Code.

2 QUALITY ASSURANCE
2.1 General

211
Gas suppliers shall ensure that they have qudlity assurance procedures for odorisation in accordance
with this Code.

212

Where odorised gasiis received from atrangmisson system, and is supplied to consumers without
further odorisation, the person supplying gas to these consumers shdl be satisfied that the person
supplying gas from the transmisson system hasin place quality assurance procedures that will ensure
minimum odorant concentrations specified in this Code.

2.2 Procedures

221
Qudlity assurance procedures shal include consideration of :
(@ therdiability of individud odorisers, and
(b) theready avalability of standby equipment in the event of odoriser outages or
mafunctions; and
() odorant fade and masking.
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2.2.2
Where gpplicable, the quaity assurance procedures of the gas supplier shal include:
(& odour level and odorant concentration tests:
(b) action taken as aresult of @normally low odour level or odorant concentretion or
abnorma odour:
(c) cdibration and maintenance of dl test equipment:
(d) if population dengty is sufficient to obtain reliable data, rates of public reported leaks
and action taken as aresult of abnormd variationsin public reported lesks:
(e) proceduresto demongrate the effective operation of odorisng systems, including:
(i) periodic checks for average odorisation rates and the data used for calculating
these rates:
(i) cdibrations and maintenance of odorising sysems:
(i)  actionstaken asaresult of odoriser mafunctioning.

3 TESTING FOR EFFECTS OF GAS COMPOSITION AND PIPELINE
COMPONENTS

31 Genea

311

Before firgt supplying or changing significantly the composition of gas or odorant or carrying out
operations which may affect sgnificantly the compaosition of gas or odorant, the person supplying gas
to consumers shdl cause to have carried out olfactory and chemica tests to ensure that the gas
odour meets regulaory requirements, and in particular, to determine whether there are components
in the gas or pipdine which may cause odour masking or fading.

4  ODORANT SELECTION

41 General

411

Odorants shdl be either a mercaptan or mercaptan/sulphide blend or tetrahydrothiophene or
tetrahydrothiophene blended with either mercaptan or sulphide compounds.

4.2 Evaporation odorisers

421
Odorant blends shall consst of components with sSimilar vapour pressures to prevent fractionation.

4.2.2
Blends of tertiary butyl mercaptan and ethyl methyl sulphide may be used in evaporation odorisers.

4.2.3
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Blends of tertiary butyl mercaptan and dimethyl sulphide shdl not be used in evaporation odorisers.

4.3 Injection odorisers

431
In the selection of odorant for an injection odoriser, due regard should be taken of odorants and
odoriser types used prior to the point of injection, to ensure compatibility.

5 MINIMUM ODORISATION RATES, MINIMUM ODORANT
CONCENTRATIONS AND ODORANT FADE

5.1 Reationship between odorant type, odorisation rate, odorant concentration and odour
level

511

Minimum odorisation rates and odorant concentrations in this Code gpply to the use of odorant
blends congsting of 50 % tertiary butyl mercaptan (by mass) with 50 % of ether ethyl methyl
sulphide or dimethyl sulphide.

512

In sSituations where odorant blends other than those described in clause 5.1.1 are used, the gas
supplier causing the gas to be odorised shdl ensure that the odour level meets or exceeds that
achieved at the odorant concentrations specified in this Code.
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5.2 Mercaptan Type

521

Minimum mercaptan concentrationsin this Code-
In the case of gases other than LPG and TLP gas, relate to tertiary butyl mercaptan, and-
In the case of LPG and TLP gas, relate to tertiary butyl mercaptan and ethyl mercaptan.

[Information note: At the time of writing, New Zealand LPG was odorised with ethyl
mercaptan. Since TLP gasisreticulated in New Zealand (and LPG may be reticul ated), ethyl
mercaptan is included in Code specifications for minimum mercaptan levels.]

5.3 Variationsof odorant concentration in close proximity to odoriser

531
Odorant concentrations should not be measured in close proximity to the point of odorant addition.

[Information note: Large variations in odorant concentration typically occur in close
proximity to the point of odorant addition.]

5.4 Minimum mercaptan concentration for natural gasand biogas

541

Gas suppliers shall maintain aminimum tertiary butyl mercaptan concentration of 3 mg/ni-
In the case of naturd gas, at the point where the ownership of gas passes from the supplier to
the consumer and throughout any didtribution system, and-
In the case of biogas, at the point where the gas is supplied.

[Information note: As a result of odorant fade, natural gas containing less than 5 mg/m® of
tertiary butyl mercaptan at the gate station may not be sufficiently odorised to meet the above
specification.]

5.5 Minimum mercaptan concentration for liquefied petroleum gas

551
Gas suppliers shall maintain aminimum mercaptan concentration of 9 mg/nT® throughout the
digtribution system.

[Information note: Because of masking effects from hydrocarbons (especially butanes and
higher hydrocarbons), increased odorant concentrations are specified for LPG over levels
specified for natural gas and biogas. However, the minimum odorant concentrations
specified for reticulated LPG are commensurate with those for New Zealand LPG from
cylinderg].

5.6 Minimum mercaptan concentration for tempered liquefied petroleum gas
Gas suppliers shall maintain aminimum mercaptan concentration of 6 mg/n® throughout the
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digribution system.

[Information note: Because of possible masking effects, increased odorant concentrations are
specified for TLP gas over concentrations specified for natural gas and biogas. However,
lower minimum odorant concentrations are specified for TLP gas than for LPG because TLP
gas consists of LPG diluted with approximately 75 % air].

5.7 Odorant fade

57.1

Gas suppliers (including CNG refudlers) shdl check for odorant fade when beginning odorisation,
commissioning pipelines or CNG containers and when carrying out any other operation which might
reasonably be expected to cause significant odorant fade.

5.7.2
When commissioning new or retested CNG storage vessels, gas refudlers shal carry out olfactory
tests to ensure that the distinctive and unpleasant odorant smell remainsin the gas.

573
If odorant fade is anticipated or encountered, resulting in odorant concentrations falling below the
minimum specified in this Code, then the gas supplier shdl ether:

(@ causethe odorisation rate to be increased; or

(b)  commence supplementary odorisation.
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5.8 CNG dryingtowers

581

Where gas is passed through desiccant towers, precautions shdl be taken to ensure that the gas
leaving the towers contains sufficient odorant to meet minimum odorant concentrations specified in
this Code.

582
CNG drying towers should not be used or operated in a manner which might expose the genera
public to the smell of odorant during desiccant regeneration.

[Information note: The purposes of this provision isto ensurethat a situation does not arise
where the smell of odorant from regenerating drying tower s obscures the smell of leaking gas
or causes the public to ignore a gas-like smell in the vicinity of drying towers.]

6 MONITORING AND TESTING

6.1 Monitoring of Odorisation Rate and Testing for Odour Level and Odorant
Concentration

6.1.1
Gas suppliers shall periodicaly carry out odorant concentration and odour level testsin accordance
with this Code.

6.1.2

The gas supplier odorising the gas shdl monitor the odorisation rate a regular intervas in accordance
with this Code.

6.2 Useof mercaptan detector tubes

6.2.1

Where odorants containing 50 % (by mass) or more mercaptan are used, odorant concentration
tests may be carried out using mercaptan detector tubes.

6.3 Olfactory testing

6.3.1
An odorometer shal be used in testing for odour leve.

Gas Code of Practice for Odorisation of Gas
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6.3.2
Gas shdll be tested for odour level at concentrations at and below gas concentrationsin air,
equivadent to 1/5th of the lower flammability limit.

6.3.3
Any person carrying out olfactory tests shal not judge gas to meet regulatory requirements for gas
odour when the person has only tested at the odour threshold.

[Information note:  Although gas is detectable at the odour threshold, it does not meet the
regulatory criterion of being readily detectable and does not necessarily meet the additional
criteria of being unpleasant and distinctive.]

6.34
In order to evaluate and counter individua bias, persons who use odorometers shall periodicaly
participate in panel tests comprising at least four persons.

6.4 Minimum interval between tests

6.4.1
Where gasis supplied through digtribution systems, the following requirements shal apply for the
testing of odour level and odorant concentration:

(@ gasshdl betested downstream of every point of odorant input, & intervas not
exceeding one month, by the gas supplier who odorises the gas:

(b) gaswhichisreceved odorised from the transmisson system shdl be tested at the gate
dation, at intervas not exceeding one month, by the gas supplier who is supplied with
the gas:

() gasshdl betested at selected gas measurement system ouitlets and other representative
points throughout the distribution system, at intervas not exceeding three months, by the

gas supplier supplying the gas.

6.4.2

Where gas which is supplied to consumers other than through a distribution system, the gas shdl be
tested at the point where the gas is supplied to consumers, at intervals commensurate with quality
assurance procedures specified in this Code.

6.5 Maintenance and use of test equipment

6.5.1

Odorometers, mercaptan detector tubes and other test equipment should be used, maintained and
cdibrated in accordance with the ingtructions of the manufacturer of the equipment, if any.

6.5.2
Odorometers and gas sample lines to odorometers shal be clean and odour free.

6.6 Tedsafter odoriser adjustment or maintenance

Gas Code of Practice for Odorisation of Gas
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6.6.1
When odorisation rates have been reset or equipment maintenance has been carried out, odour level
and odorant concentration tests shall be carried out downstream of the dosage points as soon as

possible.

7 PERSONNEL SELECTION AND TRAINING
7.1 General

711
Personne shall be trained in the skills necessary to effectively operate odorisation systems, test for
odour and odorant and keep test records.

7.2 Supply of documentation and procedures

721
Procedures specified or recommended by this Code shdl be provided to the personnd to whom
they relae.

7.3 Olfactory testing

731
The following classes of people shdl not carry out odour leve tests:
(@ regular smokers.
(b) people suffering from colds or other conditions of hedlth likely to affect their olfactory
response;
() peoplewho display an unusudly high or low olfactory response to odorised gas.

7.3.2
Persons who carry out odour level tests should be trained to recognize the odour imparted by the
gas supplied, under the following conditions:

(@ when odorised to the minimum odorant concentration specified in this Code; and

(b) before odorant is added.
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7.3.3

Gas suppliers should evauate the correlation between odour level and odorant concentration test
results to identify and prevent anomaous test results caused by

inadequate testing procedures or abnorma olfactory response.

8 EDUCATION PROGRAMMES
81 General

8.11
Gas suppliers should establish a continuing education programme to enable customers, persons
engaged in excavation related activities and the public to recognise the odour of gas.

8.1.2
As part of such programmes, gas suppliers should provide information on the procedures for
reporting gas leakages.

9 EMERGENCY AND CONTINGENCY PLANS
9.1 General

911
Gas suppliers shdl have plans for responding to emergencies or contingencies which may involve
under-odorisation.

9.2 Responsetolow odour level or odorant concentration by gas supplier

921
If odour levels or odorant concentrations in a distribution system become or gppear to likely to
become abnormally low, the following actions shal be taken forthwith by the gas supplier:
(@ inform resdlers of the gas who may reasonably be expected to be affected:
(b) locate the cause and implement corrective action and if appropriate, cause standby
odorising equipment to be activated:
(c) if the causeis suspected to be related to odorised gas supplied by the gas wholesder,
notify the gas wholesder.
(d) cdosdy monitor odour level and odorant concentrations throughout the distribution
system until norma odour levels and odorant concentrations are achieved:
(e) takeany other practicable action to prevent the possibility of accident from undetected

gas escape.
9.3 Responseto accident

931
Where an accident has occurred which is suspected to involve an inability to detect the presence of

Gas Code of Practice for Odorisation of Gas
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escaping gas, the gas digtributor who controls the syster from which the gas has escaped or is
suspected to have escaped, shal as soon as possible test the odour level and odorant concentration
in the gas system.

10 GASWHOLESALERS
10.1 Supply of Information

10.1.1

Where the gas wholesder supplies odorised gas to a person resdlling it, the gas wholesdler shdll, as
s00n as practicable, advise the resdler of plans to commission or decommission any odoriser, to
commission any long pipdine run, to significantly change gas compodtion or to carry out any other
operation reasonably expected to affect odour levels or odorant concentrations in the gas supplied.

10.1.2

Where the gas wholesaler supplies odorised gas, the gas wholesder shal comply with al reasonable
requests for odorisation information by any person with responghilities for ensuring that the gasis
adequately odorised.

10.1.3
If a gas wholesder who supplies odorised gas becomes aware of -
(@ afault with an odoriser operated by the gas wholesder; or
(b) abdnorma odorant fade in the gas supplied by the gas wholesder; or
() anormaly low odour levels or odorant concentrations in the gas supplied by the gas
wholesdler-
the gas wholesaler shdl forthwith inform al persons who may reasonably be expected to be
affected of the abnormality and of any corrective action.
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