Memorandum
30 April 2015
To: Tess Drewitt, Environmental Consultant
Jacobs New Zealand Limited
P.O. Box 10-283
WELLINGTON
From: Lindsay Buckingham
Subject: Development of Integrated Storage and Manufacturing Facility for Taha
Fertiliser Industries Ltd – Awarua Industrial Park, Invercargill

Introduction:
The purpose of this memorandum is to outline the current work commissioned by Taha
International Corporation to develop a permanent integrated storage and fertiliser
manufacturing facility with Southland.
I am an Invercargill based independent project management consultant who has been
engaged since late February 2015 by the Taha International Corporation from Bahrain
to oversee, manage and coordinate several aspects of their business here in New
Zealand operating as Taha Asia Pacific Ltd and Taha Fertiliser Industries Ltd.
One key aspect of this engagement is to proceed with urgency to develop a permanent
integrated storage and fertiliser manufacturing facility. This facility will be able to
store all Ouvea Premix material produced to date and which is currently stored in
temporary storage facilities including the former Mataura paper mill site. It also
includes provision to store on-going Ouvea Premix production from the onsite recycling
facility at the Tiwai Point aluminium smelter, plus other materials associated with the
manufacture of fertiliser.
Over the last 3 years, Taha has looked at numerous potential sites for a permanent
facility. However, all of the potential sites, including Mataura, have proved to be
unsuitable for various reasons. This previous work has led to the conclusion and decision
by Taha that a permanent facility must be sited within a designated area zoned for
heavy industrial use.
Scope of Development:
The site chosen for this permanent integrated storage and manufacturing facility will
be within the Awarua Industrial Park developed by the Invercargill City Council. The

Awarua industrial park consists of some 400 Ha of land which is available for industrial
development and has an industrial use zone classification under the Invercargill City
Plan with heavy industry being a permitted activity.
Latitude 46 Consultants Ltd is managing the project to develop this facility and has in
turn engaged several other specialist consultants to assist with the feasibility study to
select the most appropriate site within the industrial park. The consultants engaged
include:
William J Watt Consulting Ltd – Planning Consultant
Kensington Consulting - Civil Structural Engineer
Jacobs NZ Ltd – Air Discharge consenting
Ballantyne Quantity Surveying Services Ltd – Quantity Surveying
The initial steps currently underway are to select a site which will allow the full
development of both storage and manufacturing facilities.
The project will be implemented in two stages, the first stage being the storage
facility and the second being the fertiliser manufacturing facility. The second stage
will require Taha to apply for an air discharge permit for the operation of the fertiliser
manufacturing facility. It is therefore important that an air discharge consent can be
obtained for the selected site. Jacobs is currently undertaking a due diligence on the
site and surrounding activities to ensure the necessary air discharge permit can be
obtained.
Proximity to the existing occupiers of the Awarua industrial park, being Balance AgriNutrients Ltd, South Pacific Meats Ltd and Open Country Dairy Company Ltd will also
have some influence on site selection. All three of these occupiers have existing air
discharge permits for their respective industrial activities. Jacobs needs to ensure
that site selection does not result in cumulative discharges (taking into account
existing discharges) that have a more than minor effect on the environment.
Kensington Consulting are developing the specific building design. This work includes
initial geotechnical investigations, structural design, compliance with HZNO (EPA)
standards for storage of hazardous materials, ventilation, fire protection, storm water
drainage, roading, hard standing and associated works.
William J Watt Consulting Ltd and Ballantyne Quantity Surveying Services Ltd are
providing advice within their respective fields of expertise.
Two meeting have been held to date with Dean Johnston, Chief Executive of
Invercargill Property Ltd (ICPL), an entity owned by the Invercargill City Council who is
ultimately the owner and developer of the Awarua industrial park. In summary ICPL are

very keen to have Taha develop its integrated storage and manufacturing facility within
the Awarua industrial park and has been very supportive in helping make this happen.
The development of the Taha facility will require a significant commitment by ICPL to
develop roading, water, sewerage, power infrastructure within the development area.
ICPL have provided an undertaking that infrastructure development will take place as
and when required in full support of Taha’s site requirements.
A conditional sale and purchase agreement is being prepared and this will be finalised
once the preferred site has being selected and confirmed as being suitable for the
intended use.
Once the site selection is confirmed Latitude 46 Consultants Ltd will then put in place
contract(s) to facilitate the detailed design and construction of stage 1 being the
permanent storage facility.
The steps subsequent to site selection include site acquisition, establishing land title,
obtaining land use resource consent, bid & award of design/build contract, detail
building design, obtaining building consent followed by construction of site works and
the building proper. Based on my experience as a project manager this will take 12
months to achieve. Upon completion of the building and issuance of code compliance
certificate under the Building Act the storage of material can commence. At the rate
of two trucks completing two return trips per day the relocation of the material from
Mataura to Awarua will take a further 100 working days or 5 months giving a total
project duration of 17 months. Taha have requested a 2 year consent period to allow
for contingency should there be any delays.

Regards
Lindsay Buckingham
Latitude 46 Consultants Ltd
Project Managers
Invercargill
027 525 5443
lindsay.buckingham@xtra.co.nz
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1.

Description of Hazardous Substances Controls for Ouvea Premix

Introduction

This document describes the controls that need to be in place for Ouvea Premix under the
Hazardous Substances and New Organisms Act 1996.

2.

HSNO Classification

The Environmental Protection Authority (EPA) has classified Ouvea premix as:


6.3A Skin irritant



6.4A Eye irritant



9.1C Aquatic ecotoxicant

This product has been assigned to the ‘Additives, Process Chemicals and Raw Materials
(Subsidiary hazard)’ group standard HSR002503.
A copy of the Status of Substance request and the letter from the EPA providing the
classification of this product is provided in Appendix A and B. It is recommended that a copy
of these be retained on file as a record of the classification under the HSNO regime.

3.

HSNO Controls

In order to comply with the Hazardous Substances and New Organisms Act 1996, this product
must be controlled in the manner that meets the conditions of the ‘Additives, Process
Chemicals and Raw Materials (Subsidiary hazard) Group Standard 2006, which are set out in
Schedule 1 of the Group Standard.
The Group Standard refers to the following regulations and guidance documents:


Labelling of Hazardous Substances: Hazard and Precautionary Information (July 2006)



Hazardous Substances (Identification) Regulations 2001



The Land Transport Rule



The Civil Aviation Rule



The Maritime rule



Hazardous Substances (Emergency Management) Regulations 2001
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Hazardous Substances (Disposal) Regulations 2001



Site and Storage Conditions for Toxic, Corrosive and Ecotoxic Substances (July 2006)



UN Model Regulations



Hazardous Substances (Tank Wagons and Transportable Containers) Regulations 2004



Workplace Exposure Standards. Occupational Safety and Health Service, Department of
Labour, January 2002.

The following sections describe the relevant requirements as of 26 April 2012. However, any
amendments to the Group Standard or associated regulations should be monitored in order
to determine whether the requirements change.
Currently this product is not classified as a Dangerous Good for transport. Therefore the Land
Transport, Civil Aviation and Maritime Transport rules for DGs do not apply.
3.1

Labelling

This substance may not be sold or supplied unless labelled according to these provisions.

3.1.1 Hazard information
1) Label must provide:


Product name



Contact details for NZ importer, supplier or manufacturer



A 24 hour emergency telephone number

2) Label must state “Read label before use’.
3) The label must include the information contained in Appendix C. This information has
been obtained from the ‘Labelling of Hazardous Substances (hazard and precautionary
information)’ document published by ERMA New Zealand (now the EPA):
3.1.2 Small Packages
If this product is contained in small packages (5kg or less) the pictogram in column 3 of Table
1 is not required. Neither are the signal words, hazard or response statements for the 9.1C
classification.
3.1.3 Disposal information
The label must describe an appropriate means for disposing of the substance (see Disposal
below for what is considered to be appropriate)
3.1.4 Multiple packages
If labelling is obscured by outer packaging, the outer packaging must be labelled as per the
Table in Appendix C.
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3.1.5 Exporting
If this product is being exported from New Zealand it must be labelled as per the Table in
Appendix C.
3.1.6 Bulk Transport
If this product is being transported in bulk it must be labelled as per the Table in Appendix C.
3.2

Approved Handler

Approved handler requirements do not apply to this product.
3.3

Material Safety Data Sheets

The following requirements relate to the Material Safety Data Sheets (MSDSs) for this
product:


When selling or supplying this product a safety data sheet will need to be provided
unless one has already been provided to the receiver.



An MSDS should be carried when transporting this product



The MSDS must be available in every place of work where this product is being
manufactured, stored or used



The MSDS must be readily available (within 10 minutes) and be easy to understand by
any fully trained worker



If asked the manufacturer or supplier of the premix must provide a MSDS to any person
in charge of a place of work where this product is stored or used.

3.3.1 Contents of MSDS
Information on an MSDS must provide the following information in the order listed below:
Identification of the substance and supplier


Product name



Recommended uses



Name of supplier, NZ contact details including emergency contact

Hazards identification

Describe hazards of the substance, which may include its HSNO hazard classification


Hazard information, including signal words, hazard statement(s) and precautionary
statement(s)
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Composition/information on ingredients

Chemical identity of each hazardous ingredient, their CAS number and their
concentration ranges
First aid measures

First aid instructions according to each relevant route of exposure


Whether medical attention is required and its urgency



Information on the most important symptoms and effects, acute and delayed, from
exposure

Fire fighting measures

Information on the appropriate type of extinguishers or fire fighting agents, including
extinguishers that may not be appropriate for a particular situation


Any advice on hazards that may arise from combustion products; and



Precautions for fire fighters and protective clothing requirements

Accidental release measures

Advice on protective clothing requirements and emergency procedures


Any environmental precautions from accidental spills and release



Advice on how to contain and clean up a spill or release

Handling and storage

Precautions for safe handling


Conditions for safe storage, including incompatibilities

Exposure controls/personal protection

Exposure limits set for the substance or any of its components, or in their absence,
relevant overseas exposure limits


Engineering controls



Individual protection measures, including PPE

Physical and Chemical Properties

Description of relevant physical and chemical properties for the substance, including
units of measurement and reference conditions where appropriate


Where necessary for interpretation of data reported, the method of determination

Stability and reactivity

An indication of the chemical stability of the substance under normal anticipated storage
and handling conditions


List of conditions to avoid to prevent a hazardous situation
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Information on incompatible substances or materials

Toxicological information

A full description of the tox effects including the symptoms or signs of injury or ill health
associated with each likely route of exposure


The dose, concentration or conditions of exposure likely to cause injury or ill health



Summary of data used to identify health effects

Ecological information

Ecotoxicity


Persistence and degradability



Mobility

Disposal considerations

Disposal methods (including packaging)


Special precautions to be undertaken during disposal



Any methods of disposal that should not be used

Transport information


The UN number – If applicable



The proper shipping name – If applicable



UN Dangerous Goods class and subsidiary risk – If applicable



UN Packing Group – If applicable

Regulatory info

HSNO approval number and/or title of the Group Standard


Info on conditions of the group standard and any other regulatory requirements

Other information

Date of preparation or revision of the MSDS


Key/legend to abbreviations an acronyms used

A copy of the MSDS for this product is provided in Appendix D.
3.4

Site and Storage

Site storage conditions apply when the quantity of this product at any site exceeds 1000 kg. If
this quantity is exceeded the relevant conditions set out in ‘Site and Storage Conditions for
Toxic, Corrosive and Ecotoxic Substances’ must be complied with.
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For this product the current requirements relate to Emergency Response Plans and signage as
described below.
3.4.1 Emergency Response Plan
An Emergency Response Plan will need to be prepared, or if there is an existing plan,
information regarding this product must be included in it. The requirements of an Emergency
Response Plan are described below.
Content of Plan
An emergency response plan must describe all of the reasonably likely emergencies that may
arise from the breach or failure of the conditions on substances of the hazard classifications
concerned.
For each emergency, the plan must:
a)

Describe the actions to be taken to—


warn people at the place, and in surrounding areas that may be adversely affected
by the emergency, that an emergency has occurred



advise those people about the actions they should take to protect themselves



help or treat any person injured in the emergency



manage the emergency so that its adverse effects are first restricted to the area
initially affected, then as soon as practicable reduced in severity, then if reasonably
possible eliminated



if any of the substances concerned remain, re-establish the conditions imposed on it
when it was approved

b) Identify every person with responsibility for undertaking any of the actions described in
subclause (a) (or any part of any of those actions) and give information on—

c)



how to contact the person



any skills the person is required to have



any actions that person is expected to take

Specify—


how to obtain information about the hazardous properties of and means of
controlling the substance or substances that may be involved



actions to be taken to contact any emergency service provider



the purpose and location of each item of equipment or material to be used to
manage the emergency
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how to decide which actions to take



the sequence in which actions should be taken.

Availability of equipment, materials, and people
All equipment and materials described in an Emergency Response Plan, and all responsible
people described in an emergency response plan who are on duty, must—


be present at the location concerned; or



be available to reach the location of the substance within the times specified in the plan;
or



in the case of a trained person, be available to provide the advice or information
specified in the plan within a time specified in the plan.

Availability of plans
An emergency response plan must be available to every person identified in (b) above as
being responsible for executing the plan or a specific part of it, and to every emergency service
provider identified in it.

Testing plans
An Emergency Response Plan must be tested at least every 12 months; and the test must
demonstrate that every procedure or action in the plan is workable and effective. If there is a
change to the persons, procedures, or actions specified in an emergency response plan, the
plan must be tested within 3 months of the change; and the test must demonstrate that:


the changed persons can perform their functions under the plan



each changed procedure or action is workable and effective.

The carrying out and the results of every test must be documented and the documentation
must be retained for at least 2 years.
Plan can be part of other management documentation
An Emergency Response Plan can be part of any other management documentation for an
emergency whether:


required by the Hazardous Substances and New Organisms Act 1996 or some other Act,
or



undertaken by a person or organisation for some other reason.
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3.4.2 Signage
Duties of persons in charge of places in respect of signage
The person identified as being in charge in the Emergency Response Plan must ensure that
appropriate signage is provided. The signage requirements are provided below:
Signage requirements
If this product is located in a building (but not within a specific Hazardous Substance storage
room or compartment within that building) there must signage at every vehicular and
pedestrian access to the building as well as at every vehicular and pedestrian access to land
where the building is located. The signage must:


state that hazardous substances are present



describe the general type of hazard



advise the action to be taken in an emergency

If hazardous substances are located in a particular room or compartment within a building or
in an outdoor area signage must be erected at each entrance to the room/compartment or
next to the storage area. This signage must:


state that hazardous substances are present



describe the general type of hazard of each of them



advise the action to be taken in an emergency.

3.5

Packaging

When filled and closed packaging:


Must not leak



Should maintain its ability to retain contents, if parts are removed and packaging is
resealed



Must not react with the product in a way that weakens the packaging

If packaging has been used to store another substance previously:


The substances must be compatible



All practicable steps must be taken to remove all residues from the original substance

When the product is packed in quantities smaller than 400 kg packaging must comply with
requirements of Schedule 4 of the Hazardous Substances (Packaging) Regulations 2001. This
requires packaging to comply with the following test:
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Packaging must withstand the impact at any orientation of a drop of 0.5 m on to a hard
surface without losing its ability to retain its contents. If/when tested t must be done using
Ouvea premix or another substance similar in physical characteristics (density, viscosity and
particle size.
The above tests must be done with the closure mechanism fully closed and, in the case of
vented packaging, the vent must be sealed.
3.6

Equipment

People handling this product must wear protective clothing or equipment that is designed to
ensure the person:


does not come into contact with it



is not exposed to a concentration of the substance that is greater than the work place
exposure standard for the substance

This does not apply if the product is packed in closed containers that comply with the
packaging requirements specified in Section 3.5.
The supervisor of the place of work must ensure that PPE is accompanied by documentation
containing information specifying:


Circumstances in which PPE should be used



Requirements for maintaining PPE

Equipment used to handle this product must retain the substance, without leaking at all
temps and pressures for which the equipment is intended to be used. It must also dispense or
apply the substance without leakage at a rate and in a manner that the equipment is designed
for.

Equipment must be accompanied by documentation containing information about the use
and maintenance of the equipment to enable the equipment to be used and maintained.
3.7

Transportation

This product is not classified as a Dangerous Good for transport, therefore the Land
Transport, Civil Aviation and Maritime Transport rules for Dangerous Goods do not apply.
If using Tank Wagons or UN approved transportable containers for transport they must meet
the requirements of the Hazardous Substances (Tank Wagons and Transportable Containers)
Regulations 2004.
If being carried on a passenger service vehicle the product must:
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Be packed in a sealed container



Not exceed 5 kg per package

3.8

Disposal

If necessary to dispose of this product, it must be disposed of by:


Exporting from NZ as waste



Treating it so that it is no longer a hazardous substance



Discharging it into the environment in way that has no significant environmental effect

Treating includes depositing it in a landfill, incinerator or sewage facility providing this
renders the substance non-hazardous by a means other than dilution, or where the
concentration of the substance from the landfill does not exceed any relevant tolerable
exposure limit.
3.8.1 Disposal of Packaging
The following requirements apply to packaging:


Used to contain this product



That has been in direct contact with it



That is no longer to be used to contain the substance and is intended for disposal

If packaging is to be disposed of it must


Be rendered incapable of containing any substance



Be disposed of in a manner that is consistent with that of the substance it contained

However, packaging may be reused or recycled if:


It has been treated to remove any residue



The residue has been rendered non-hazardous

3.9

Exposure Limits

3.9.1 Workplace Exposure Standards
No specific Time Weighted Average (TWA) or Short Term Exposure Limit (STEL) has been
assigned to this product. However, the following TWAs are relevant to the ingredients in this
product:


TWA – Aluminium oxide 10 mg/m3



TWA – Copper (dust) 1 mg/m3



TWA – Silicon 10 mg/m3



TWA – Manganese (dust) 1 mg/m3
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TWA – Beryllium 0.002 mg/m3

Definitions:

Time-Weighted Average (WES-TWA)
Most WES in New Zealand have a eight-hour TWA, representing a work shift of 8 hours over
one day. This means that the value assigned for a WES-TWA should not be exceeded over the
period of 8 hours during a working shift.
Short-Term Exposure Limit (WES-STEL)
The 15-minute exposure standard. Applies to any 15-minute period in the working day and is
designed to protect the worker against adverse effects of irritation, chronic or irreversible
tissue change, or narcosis that may increase the likelihood of accidents. The WES-STEL is not
an alternative to the WES-TWA; both the short-term and time-weighted average exposures
apply.
Yours sincerely

Tim Strange
Environmental Consultant
Phone:
E-mail:

+64 4 914 8466
tstrange@globalskm.com
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Appendix A Status of Substance Request
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Appendix B Status of Substance Decision
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Appendix C Hazard and Precautionary Information to be included on labelling for Ouvea premix
Classification

Transport of
DG pictogram

GHS Pictogram

Signal Word

Hazard statement
code

Precautionary statement codes
Prevention

Response

P264 - Wash hands
thoroughly after handling

P302 + P352 - IF ON SKIN: Wash
with plenty of soap and water

Storage

Disposal

No storage
statements

P501

No storage
statements

P501

No storage
statements

P501

P321 - Specific treatment: use of specific
cleansing agent not required.

6.3A

Warning

NA

H315 - Causes skin
irritation
P280 - Wear protective
gloves

P332 + P313 - If skin irritation
occurs: get medical advice/attention

P362 - Take off contaminated
clothing and wash before re-use

P264 - Wash eyes
thoroughly after handling
6.4A

9.1C

NA

NA

No pictogram

No pictogram

Warning

No signal word

P305 + P351 + P338 - IF IN EYES:
Rinse cautiously with water for
several minutes. Remove contact
lenses, if present and easy to do so.
Continue rinsing.

H319 - Causes serious
eye irritation

H412 - Harmful to
aquatic life with long
lasting effects

Note: The classification in the left hand column does not need to be included on the label
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Appendix D Draft Material Safety Data Sheet for Ouvea
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Hazardous Substance Classification
Material/Product

Classification

Group standard

Ouvea Premix

6.3A Skin irritant
6.4A Eye irritant
9.1C Aquatic ecotoxicant

HSR002503 - Additives, Process Chemicals
and Raw Materials (Subsidiary hazard)

Taha Corporation should keep on record a copy of the Status of Substance request and the letter from the EPA in response to this request which has confirmed the classification of Ouvea and assigned it to the Group Standard

Controls for the Management of Ouvea Premix
Note: Approved handler requirements do not apply to this ‘product’
This is not classified as a Dangerous Good for Transport, therefore the Land Transport, Civil Aviation and Maritime Transport rules for DGs do not apply.

Labelling
This substance may not be sold or supplied unless labelled according to these provisions.

Hazard information
1) Label must provide:

Product name: Ouvea Premix

Contact details for NZ importer, supplier or manufacturer: Taha Fertilizer Industries Limited

A 24 hour emergency telephone number: Taha to advise
2)

Label must state “Read label before use’.

3)

Label must follow guidelines provided in the table below:

Classification

Transport
of DG
pictogram

GHS
Pictogram

Signal
Word

Hazard statement
code

Prevention
P264 - Wash hands thoroughly
after handling

6.3A

NA

see pg 23 of
labelling doc

Warning

H315 - Causes skin
irritation

P280 - Wear protective gloves

P264 - Wash eyes thoroughly after
handling
6.4A

NA

No pictogram

Warning

H319 - Causes
serious eye irritation
P280 – Wear eye/face protection

Precautionary statement codes
Response
P302 + P352 - IF ON SKIN: Wash
with plenty of soap and water
P321 P332 + P313 - If skin irritation
occurs: get medical advice/attention
P362 - Take off contaminated
clothing and wash before re-use
P305 + P351 + P338 - IF IN EYES:
Rinse cautiously with water for
several minutes. Remove contact
lenses, if present and easy to do so.
Continue rinsing.

Storage

Disposal

No storage
statements

P501

No storage
statements

P501

P337 + P313 - If eye irritation
persists; get medical advice/attention

H412 - Harmful to
No signal aquatic life with long
P273 - Avoid release to the
No storage
9.1C
NA
No pictogram word
lasting effects
environment
No response statements
statements
P501
Note: a single indication may be acceptable if it is capable of conveying the necessary message.
Note: If ouvea-premix is contained in small packages (5kg or less) the pictogram is not required. Neither is the signal word, hazard or response statements for the 9.1C classification

Disposal information
The label must describe an appropriate means for disposing of the substance (see Disposal below for what is considered to be appropriate)
Multiple packages
If labelling is obscured by outer packaging, the outer packaging must be labelled as per the guidelines in the table above
Exporting
If Ouvea premix is being exported from NZ it must be labelled as per the guidelines in the table above
Bulk Transport
The same labelling requirements apply

Safety data sheets






When selling or supplying Ouvea a safety data sheet will need to be provided unless one has already been provided to the receiver
An MSDS should also be carried during transport
The MSDS must be available in every place of work where Ouvea is manufactured, stored or used
It must be readily available (within 10 minutes) and be easy to understand by any fully trained worker
If asked the manufacturer or supplier of the premix must provide a MSDS to any person in charge of a place of work where Ouvea is stored or used.

Contents of MSDS
Information on an MSDS must provide the following information in the order listed below:
Identification of the substance and supplier

Product name

Recommended uses

Name of supplier, NZ contact details including emergency contact
Hazards identification

Describe hazards of the substance, which may include its HSNO hazard classification

Hazard information, including signal words, hazard statement(s) and precautionary statement(s)
Composition/information on ingredients

Chemical identity of each hazardous ingredient, their CAS and their concentration ranges
First aid measures

First aid instructions according to each relevant route of exposure

Whether medical attention is required and its urgency

Information on the most important symptoms and effects, acute and delayed, from exposure
Fire fighting measures

Information on the appropriate type of extinguishers or fire fighting agents, including extinguishers that may not be appropriate for a particular situation

Any advice on hazards that may arise from combustion products; and

Precautions for fire fighters and protective clothing requirements
Accidental release measures

Advice on protective clothing requirements and emergency procedures

Any environmental precautions from accidental spills and release

Advice on how to contain and clean up a spill or release
Handling and storage

Precautions for safe handling

Conditions for safe storage, including incompatibilities
Exposure controls/personal protection

Exposure limits set for the substance or any of its components, or in their absence, relevant overseas exposure limits

Engineering controls

Individual protection measures, including PPE
Physical and Chemical Properties

Description of relevant physical and chemical properties for the substance, including units of measurement and reference conditions where appropriate

Where necessary for interpretation of data reported, the method of determination
Stability and reactivity

An indication of the chemical stability of the substance under normal anticipated storage and handling conditions

List of conditions to avoid to prevent a hazardous situation

Information on incompatible substances or materials
Toxicological information

A full description of the tox effects including the symptoms or signs of injury or ill health associated with each likely route of exposure

The dose, concentration or conditions of exposure likely to cause injury or ill health



Summary of data used to identify health effects

Ecological information

Ecotoxicity

Persistence and degradability

Mobility
Disposal considerations

Disposal methods (including packaging)

Special precautions to be undertaken during disposal

Any methods of disposal that should not be used
Transport information

The UN number – If applicable

The proper shipping name – If applicable

UN Dangerous Goods class and subsidiary risk – If applicable

UN Packing Group – If applicable
Regulatory info

HSNO approval number and/or title of the Group Standard

Info on conditions of the group standard and any other regulatory requirements
Other information

Date of preparation or revision of the MSDS

Key/legend to abbreviations an acronyms used

Site and Storage
Site storage conditions apply when the quantities at any site exceed 1000 kg.

Emergency Response Plan
Any place storing greater than 1000kg of Ouvea premix must have an Emergency Response Plan relating to all of the hazardous substances held in it.
Content of Plan
An emergency response plan must describe all of the reasonably likely emergencies that may arise from the breach or failure of the conditions on substances of the hazard
classifications concerned.
For each emergency, the plan must:
A. Describe the actions to be taken to—
I.
warn people at the place, and in surrounding areas that may be adversely
II.
affected by the emergency, that an emergency has occurred; and
III.
advise those people about the actions they should take to protect
IV.
themselves; and
V.
help or treat any person injured in the emergency; and
VI.
manage the emergency so that its adverse effects are first restricted to the
VII.
area initially affected, then as soon as practicable reduced in severity, then
VIII.
if reasonably possible eliminated; and
IX.
if any of the substances concerned remain, re-establish the conditions
X.
imposed on it when it was approved; and
B. Identify every person with responsibility for undertaking any of the actions described in subclause (A) (or any part of any of those actions) and give information on—
I.
how to contact the person; and
II.
any skills the person is required to have; and
III.
any actions that person is expected to take; and
C. Specify—
I.
how to obtain information about the hazardous properties of and means of
II.
controlling the substance or substances that may be involved; and
III.
actions to be taken to contact any emergency service provider; and
IV.
the purpose and location of each item of equipment or material to be used to manage the emergency; and
V.
how to decide which actions to take; and
VI.
the sequence in which actions should be taken.
Availability of equipment, materials, and people
All equipment and materials described in an emergency response plan, and all responsible people described in an emergency response plan who are on duty, must—
1)
2)
3)
4)
5)

be present at the location concerned; or
be available to reach the location of the substance within the times specified in
the plan; or
in the case of a trained person, be available to provide the advice or information
specified in the plan within a time specified in the plan.

Availability of plans
(1) An emergency response plan must be available to every person identified in (B) above as being responsible for executing the plan or a specific part of it, and to every emergency
service provider identified in it.
Testing plans
(1) An emergency response plan must be tested at least every 12 months; and the test must demonstrate that every procedure or action in the plan is workable and effective.
(2) If there is a change to the persons, procedures, or actions specified in an emergency response plan, the plan must be tested within 3 months of the change; and the test must
demonstrate that—
(a) the changed persons can perform their functions under the plan; and
(b) each changed procedure or action is workable and effective.
(3) The carrying out and the results of every test must be documented; and the documentation must be retained for at least 2 years.

Plan can be part of other management documentation
An emergency response plan can be part of any other management documentation for an emergency whether—
(a) required by the Hazardous Substances and New Organisms Act 1996 or some
other Act; or
(b) undertaken by a person or organisation for some other reason.
Duties of persons in charge of places in respect of signage
The person identified as being in charge must ensure that appropriate signage is provided;
Signage requirements
(1) If Ouvea premix is located in a building (but not a particular room or compartment within it, there must be positioned at every vehicular and pedestrian access to the building,
and every vehicular and pedestrian access to land where the building is located, signage
that—
(a) states that hazardous substances are present; and
(b) describes the general type of hazard of each of them; and
(c) advises the action to be taken in an emergency.
(2) If hazardous substances are located in a particular room or compartment within a building, there must be positioned at each entrance to the room or compartment signage
complying with subclause (4).
(3) If hazardous substances are located in an outdoor area, there must be positioned immediately next to that area signage complying with subclause (4).
(4) Signage required by subclauses (2) or (3) must—
(a) state that hazardous substances are present; and
(b) describe the general type of hazard of each of them; and
(c) advise the action to be taken in an emergency.

Packaging
Packaging - When filled and closed:

Must not leak

Should maintain its ability to retain contents, if parts are removed and packaging is resealed

Must not react with a substance in a way that weakens the packaging
If packaging has been used to store another substance:

The substances must be compatible

All practicable steps must be taken to remove all residues from the original substance
When substance is packed in quantities smaller than 400 kg packaging must comply with requirements of Schedule 4 of the Hazardous Substances (Packaging) Regulations 2001.
This requires packaging to comply with the following test:
Packaging must withstand the impact at any orientation of a drop of 0.5 m on to a hard surface without losing its ability to retain its contents. If/when tested t must be done using
Ouvea premix or another substance similar in physical characteristics (density, viscosity and particle size.
The above tests must be done with the closure mechanism fully closed and, in the case of vented packaging, the vent must be sealed.

Equipment
People handling Ouvea must wear protective clothing or equipment that is designed to ensure the person:

does not come into contact with it

is not exposed to a concentration of the substance that is greater than the work place exposure standard for the substance
Note: This does not apply if Ouvea is packed in closed containers that comply with the packaging requirements
The supervisor of the place of work must ensure that PPE is accompanied by documentation containing information specifying:

Circumstances in which PPE should be used

Requirements for maintaining PPE
Equipment to handle Ouvea




Equipment used to handle Ouvea must retain the substance, without leaking at all temps and pressures for which equipment is intended to be used, and
Dispense or apply the substance without leakage at a rate and in a manner that the equipment is designed for
Equipment must be accompanied by documentation containing information about the use and maintenance of the equipment to enable the equipment to be used and
maintained.

Transportation
Tanks wagons and transportable containers
If using Tank Wagons or UN approved transportable containers they must meet the requirements of the Hazardous Substances (Tank Wagons and Transportable Containers)
Regulations 2004
Passenger service vehicle restrictions
When carried on a passenger service vehicle the substance must:

Be packed in a sealed container

Not exceed 5 kg per package

Disposal
If necessary to dispose of Ouvea, it must be disposed of by:

Exporting from NZ as waste

Treating it so that it is no longer a hazardous substance

Discharging it into the environment in way that has no significant environmental effect

Note:

Treating includes depositing it in a landfill, incinerator or sewage facility providing this renders the substance non-hazardous by a means other than dilution, or

The concentration of the substance from the landfill does not exceed any relevant tolerable exposure limit
Disposal of Packaging
Applies to packaging used to:

Contain Ouvea premix

Was in direct contact with it

Is no longer to be used to contain the substance and is intended for disposal
Packaging must:

Be rendered incapable of containing any substance

Be disposed of in a manner that is consistent with that of the substance it contained
Packaging may be reused or recycled if:

It has been treated to remove any residue

The residue has been rendered non-hazardous

Exposure Limits
Workplace Exposure Standards
No specific TWAs or STELs have been assigned to this product. However, the following TWAs are relevant as they relate to components of Ouvea premix:







3

TWA – Aluminium oxide 10 mg/m
3
TWA – Copper (dust) 1 mg/m
3
TWA – Silicon 10 mg/m
3
TWA – Manganese (dust) 1 mg/m
3
TWA – Beryllium 0.002 mg/m
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MATERIAL SAFETY DATA SHEET
Ouvea Premix

Date: 12 August 2013

PRODUCT AND COMPANY INFORMATION
PRODUCT NAME:

Ouvea Premix

DESCRIPTION:

Solid grey powder

PRODUCT USE:

Ingredient in the preparation of mineral fertiliser

SUPPLIER::

Taha Fertilizer Industries Limited

CONTACT INFORMATION:

Telephone: 03 218 1002; Address: 162b Bond Row, Invercargill, New Zealand

EMERGENCY PHONE:

HAZARD IDENTIFICATION
DANGEROUS GOODS

Not applicable

HSNO
CLASSIFICATION

6.3A

Skin irritant.

6.4A

Eye irritant.

9.1C

Aquatic ecotoxicant

SIGNAL WORDS:

WARNING

HAZARD STATEMENT:

PREVENTION
STATEMENTS:

RESPONSE
STATEMENTS:

H315

Causes skin irritation.

H320

Causes eye irritation.

H412

Harmful to aquatic life with long lasting effects.

P264

Wash hands and eyes thoroughly after handling.

P280

Wear protective gloves.

P273

Avoid release to the environment.

P302 + P352
P321
P332 + P313
P362
P305 + P351
P338
P337 + P313

IF ON SKIN: Wash with plenty of soap and water.
Specific treatment: use of specific cleansing agent not required.
If skin irritation occurs: get medical advice/attention.
Take off contaminated clothing and wash before re-use.
IF IN EYES: Rinse cautiously with water for several minutes.
Remove contact lenses, if present and easy to do so. Continue rinsing.
If eye irritation persists; get medical advice/attention.

COMPOSITION/INFORMATION ON INGREDIENTS
Component Name

CAS No.

Concentration (%)

Aluminium oxide (Al2O3)

1344-28-1

25-50

Aluminium nitride (AlN)

24304-00-5

25-40

Magnesium Aluminate (MgAl 2O4)

12068-51-8

5-30

Cryolite (Na3AlF6)

7429-90-5

2-4

Aluminium (Al)

7429-90-5

2-4

Sodium aluminate (NaAl11O17)

1302-42-7

2-5

Potassium Fluoride (KF)

7789-23-3

<1

Potassium Chloride (KCl)

7447-40-7

<1

Fluorite (CaF2)

7789-75-5

<1

Quartz (SiO2)

14808-60-7

<1

FIRST AID MEASURES
SKIN CONTACT:

Quickly remove contaminated clothing and wash before re-use. Wash skin with plenty of soap
and water. Seek medical attention if irritation persists.

EYE CONTACT:

Remove contact lenses if present. Cautiously rinse eye with gently running water for 15
minutes. Do not rub the eye. Seek medical attention if eye irritation persists.

INHALATION:

If inhaled, remove to fresh air.

MATERIAL SAFETY DATA SHEET
Ouvea Premix

INGESTION:

Date: 12 August 2013

Rinse mouth. Do NOT induce vomiting. Seek medical attention.

FIRE FIGHTING MEASURES
HAZARDS:

Non-flammable.

EXTINGUISHING MEDIA:

Water fog, foam, Carbon dioxide or dry chemical.

PROTECTIVE CLOTHING:

Wear protective gloves.

OTHER INFORMATION:

Do not allow washings to reach aquatic environment.

ACCIDENTAL RELEASE MEASURES
SPILL CLEAN UP METHOD:

Contain and recover. Use appropriate tools to put the spilled solid in a convenient waste
disposal container. Avoid contamination of waterways. If material does enter waterways
contact the local authority.

PROTECTIVE CLOTHING:

Wear protective gloves.

HANDLING AND STORAGE
HANDLING:

Wear gloves. Avoid contact with the skin and eyes
Ecotoxic in the environment, avoid loss into waterways.

STORAGE:

Keep containers tightly closed.

EXPOSURE CONTROL/PERSONAL PROTECTION
ENGINEERING CONTROLS:

Handle in well ventilated area

PERSONAL PROTECTION:

Wear gloves.

EXPOSURE LIMITS:

No exposure limits have been specifically assigned to this product. Exposure limits for
individual constituents are provided below:
3

TWA – Aluminium oxide 10 mg/m

3

TWA – Aluminium nitride 2 mg/m (as Al)
3

TWA – Cryolite 2.5 mg/m (as F)
3

TWA – Aluminium 5 mg/m (resp)
3

STEL – Sodium aluminate 2 mg/m

TWA – Potassium Chloride 3 mg/m

3
3

TWA – Potassium Fluoride 2.5 mg/m (as F)
3

TWA – Fluorite 2.5 mg/m (as F)
3

TWA – Quartz 10 mg/m

PHYSICAL AND CHEMICAL PROPERTIES
APPEARANCE:

Solid (grey powder)

pH:

Not applicable

SOLUBILITY:

Negligible

BOILING POINT:

2980°C

MELTING POINT:

2072°C

STABILITY AND REACTIVITY
STABILITY:

Stable, will not polymerise

REACTIVITY:

Reactive with acids

TOXICOLOGICAL INFORMATION
SKIN CONTACT:

May cause skin irritation

EYE CONTACT:

May cause eye irritation

ECOLOGICAL INFORMATION
Ecotoxic in the environment. Avoid loss into waterways.
DISPOSAL CONSIDERATIONS
CONTAINER DISPOSAL:

Dispose of empty containers safely. Avoid contamination of any water supply with product or
empty container.

PRODUCT DISPOSAL:

Dispose of product safely. Avoid contamination of any water supply with product or empty

MATERIAL SAFETY DATA SHEET
Ouvea Premix

Date: 12 August 2013

container.
TRANSPORT INFORMATION
UN NUMBER:

Not applicable

PROPER SHIPPING NAME:

Not applicable

DANGEROUS GOODS
CLASS

Not applicable

PACKING GROUP:

Not applicable

NZ REGULATORY INFORMATION
HSNO APPROVAL NUMBER:

HSR002503

GROUP STANDARD:

Additives, Process Chemicals and Raw Materials (Subsidiary hazard)

HSNO CLASSIFICATIONS:

6.3A Skin irritant
6.4A Eye irritant
9.1C Aquatic ecotoxicant

HSNO CONTROLS:

Approved handler requirements: Not applicable

OTHER INFORMATION
ISSUE DATE:

12 August 2013

DEFINITIONS:

TWA – Time Weighted Average (The 8 hour time-weighted average exposure standard
designed to protect the worker from the effects of long term exposure)
STEL – Short Term Exposure Limit (The acceptable average exposure over a short period of
time, usually 15 minutes)
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Level 3, 86 Customhouse Quay,
PO Box 10-283
Wellington, New Zealand
T +64 4 473 4265
F +64 4 473 3369
www.jacobs.com

Date

28 April 2015

To

Bruce Clarke

From

C Bender

Subject

Ouvea Premix Bench Test

1.

Introduction

Taha Fertiliser Industries Ltd (Taha) currently maintains a facility for the storage of bulk mineral
fertiliser precursor which is obtained as a by-product of aluminium smelting operations at Tiwai Point.
The material, Ouvea Premix, is derived from aluminium dross produced from the smelter, in which the
dross is milled to obtain a consistent particle size, and then processed by a series of Eddy Separators
to remove aluminium metal from the material. The resulting product consists primarily of aluminium
oxides, and also has a significant amount (20-40% by weight) of aluminium nitride (AlN). AlN reacts
with water over time to produce aluminium oxides and ammonia. Due to the significant nitrogen
content of the material, and the slow release of nitrogen as ammonia, the premix has value as a
fertiliser.
Taha is has developed a process to stabilisation and blending process to manufacture a variety of
fertiliser blends using Ouvea Premix as a base material, and is currently in the process of developing
a site for this purpose. In the meantime, the Ouvea Premix is being stored at a site in Mataura
pending start-up of a purpose-built fertiliser manufacturing facility. Concern has been raised in regard
to the storage of large amounts of Ouvea Premix at the Mataura site. In particular, the potential for
the building to be inundated with water in the event of a major flood has raised concern that the
Ouvea Premix will react with flood waters and potentially produce large volumes of ammonia gas.
In theory, the reaction of the Ouvea Premix with water produces ammonia at a slow rate, over a
period of days to years depending on conditions such as temperature, availability of water, and
mechanical processes. Furthermore any ammonia produced from the hydrolysis of AlN would remain
in the aqueous phase rather than being emitted to air.
This bench test has been designed to test these assumptions by simulating the inundation of the
Ouvea Premix stored at Taha’s Mataura site and measuring emissions of ammonia resulting from
reaction of Ouvea Premix with water.

2.

Methodology

To simulate the exposure of Ouvea Premix to water in the event of a flood, measured samples of
Ouvea Premix were added to glass reaction vessels sealable with rubber stoppers. A measured
volume of water was added to each vessel, and meaurements of ammonia in the headspace of the
vessels were obtained at regular intervals using Gastec colorimetric tubes. The pH of the water was
also measured to give an indication of ammonia discharges into the aqueous phase.
The experiment was designed to simulate two separate scenarios. One reaction vessel contained
Ouvea Premix in ziplock bags to simulate the immersion of bags of Ouvea Premix as stored on-site in
water during an extreme flood event. The bags were punctured with small holes to simulate tears or
other leaks in the bags which would result in water entry.

Jacobs New Zealand Limited
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The second reaction vessel was designed to simulate a worst-case exposure of Ouvea Premix in the
event of an extreme flood event. For this scenario, the Ouvea Premix was not bagged, and was
placed loose in the vessel to provide maximum exposure to water.
Both reaction vessels contained 500 g of Ouvea Premix, to which was added 1200 mL of purified
water. Ammonia gas was measured in the headspace of the reaction vessels prior to the addition of
water, and at regular intervals following the addition of water, using Gastec tubes. The pH of the
water in the vessels was also measured at these intervals to provide an indication of ammonia being
produced and dissolved in solution. A third test scenario consisted of solely purified water as a blank.
Figure 1 shows the blank, and the two reaction vessels with the bagged and loose Ouvea Premix.
Figure 2 shows the pH measurement of the samples shortly after the addition of water to the vessels.
Figure 1 Bench Test Setup Showing Three Samples

Blank

Bagged
Sample

Loose
Sample

2
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Figure 2 Measurement of pH and Temperature in Reaction Vessel

Bagged
Sample

Loose
Sample

Blank

3.

Results

Table 1 provides the data collected during the bench test which began at 10:45 a.m. on 15 April 2015
and ended at 12:45 on 17 April. Gastec readings for ammonia in the vessel headspace prior to the
addition of water to the Ouvea Premix indicated the presence of ammonia, either from reaction with
moisture already in the material or with moisture in the ambient air. However with the addition of
water at t=0, the ammonia readings were zero for all three vessels.
The blank sample had a constant pH of around 6.5 to 7 throughout the experiment, and no ammonia
at measurable levels, as would be expected. The vessels containing Ouvea Premix showed gradually
increasing pH measurements and ammonia concentrations over time, with the loose sample showing
a greater rate of increase.

3
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Table 1 Ouvea Premix Bench Test Readings
Blank

Bagged sample

Loose sample

Time

Prior to addition of water
1 minute
15 minutes
1 hour
2 hours
3 hours
4 hours
5 hours
6 hours
7 hours
22 hours
27 hours
30 hours
46 hours
50 hours

pH

NH3 (ppm)

pH

NH3 (ppm)

pH

NH3 (ppm)

n/a
6.5
6.4
6.5
6.5
6.5
6.6
6.6
6.7
6.7
7.0
7.0
6.8
6.8
6.8

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

n/a
6.5
6.5
6.5
7.8
8.1
8
7.9
8.0
8.1
8.9
8.5
8.5
9
9.1

5
0
0
0
0
0
0
0
0
0
0
0
0
4
5

n/a
6.5
8.1
8.5
9.1
9.2
9.2
9.2
9.2
9.2
9.3
9.5
9.5
9.7
9.7

18
0
0
0
0
0
0
8
10
17
17
18
20
35
37

At the conclusion of the experiment, liquid samples from all three sample containers were sent to
ELS-Eurofins for analysis of nitrogen species (ammonia, nitrate, nitrite, total nitrogen) and fluoride.
These results are provided in Table 2 below.
Table 2 Liquid sample analysis results (g/m3)
Analysis

Blank

Ammonia (N-NH3) <0.01
Nitrate (NO3)
0.59
Nitrite (NO2)
<0.01
Total Nitrogen
Fluoride
0.09

4.

Bagged sample

Loose sample

134
0.91
0.03

220
1.31
0.07

82.3

162

Discussion

The data collected from this study suggests that ammonia generated from the reaction of Ouvea
Premix with water predominantly enters the aqueous phase, with ammonia entering the gaseous
phase only after the pH rises above a critical level (i.e. above a pH of 9). Furthermore the rate of
ammonia generation is limited by the contact of the Ouvea Premix with water, as is illustrated by the
difference in the rate of pH change and ammonia concentrations measured in the vessel containing
loose sample as opposed to the vessel containing the bagged sample.
In regard to the applicability of these results to the storage of Ouvea Premix at Taha’s Mataura site,
the scenario with the bagged samples most closely represents what would be expected to be
generated from a flood scenario at the site, whereas the loose sample scenario represents a worstcase situation.

4
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Based on these results, we would expect the ammonia generated from the inundation of stored
Ouvea Premix to remain predominantly within the liquid phase, and would be discharged with the
receding flood waters. Taking the results of the liquid sample analysis in Table 2, the generation
potential of Ouvea Premix for ammonia can be calculated based on the volumes of water (1200 mL)
and premix (500 g) placed in the reaction vessels.
Table 3 Ammonia generated over 2-day bench test

Analysis

Bagged Ouvea
Premix
Loose Ouvea
Premix
Analysis

Bagged Ouvea
Premix
Loose Ouvea
Premix

Ammonia

Total mass of

concentration
3
(g/m )

ammonia
generated (mg)

134

161

0.32 kg/tonne

220

264

0.53 kg/tonne

Ammonia generation potential of Ouvea Premix in 48-hour
immersion simulation

Fluoride

Total mass of

concentration
3
(g/m )

fluoride
generated (mg)

82

99

0.20 kg/tonne

162

194

0.39 kg/tonne

Fluoride generation potential of Ouvea Premix in 48-hour
immersion simulation

Ammonia gas measured in the headspace of the reaction vessels was for the most part at a low level
relative to that measured in the liquid phase, particularly for the bagged sample, which had neglibile
readings until near the end of the trial. The reaction vessel containing the loose Ouvea Premix
showed gradually increasing ammonia concentrations in the headspace, with the maximum readings
at the end of the test being 37 ppm.

5

FLOOD
SIMULATION

TRIAL VERSION
2

4/9/201
5

Amended Trial as per Jacobs request.

Flood simulation trial version 2

After the results of the initial test were circulated, Jacobs had
some suggestions for improving the methodology of the test,
as well as increasing the scope of it to incorporate the effects
of water absorption on the Ouvea premix, initially through the
results gauged during the trial, and from these results Jacobs
will conduct further Laboratory based tests.
Bruce Clark of Jacobs witnessed the bags being removed and
the monitoring and measuring of water absorption at the
duration of testing.

METHODOLOGY

As discussed, Jacobs has requested Taha undertake an additional bag test to support the
Mataura resource consent application. The bag test should incorporate the following
proposed methodology:
(1) Identify suitable location for bag test:
We suggest conducting the bag test at Bond Row where there may
already be fugitive ammonia emissions (and blending is already permitted
by resource consent).
Necessary PPE must be used.
Sucker truck access will be required to empty skip water after test.
Taha will need photo and written records of the bag test.

Page 1
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(2) Line skip bin with plastic liner, as per original methodology.
(3) Identify 4x1 tonne bags of Ouvea Premix (the same as those stored in Mataura),
number the bags 1-4 and weigh them, keeping a record of bag weight. [Note: If
possible to safely replicate the stacking arrangements at Mataura i.e. 3 high then
this would be worthwhile following the other recommendations as per method]
(4) Place the bags in the skip – two on the bottom and two stacked on top (as they are
stacked in Mataura). Keep a record of the location of each bag in the skip.
(5) Fill the skip with water, record height of the water above the lower bag(s).
(6) Record the initial pH level of the water.
(7) Cover the skip was plastic sheeting to confine any gases that may be omitted.
(8) Obtain further pH readings at 12 and 24 hours after bags have been submerged.
Also keep a record of any observations of odour during the test (such as ammonia
and hydrogen sulphide).
(9) After 24 hours, measure ammonia concentrations in the headspace with Gastec
tubes (Bruce to conduct testing on arrival).
(10)Remove bags individually, allowing water that has entered the bag cavity (i.e.
between the plastic and mesh-woven layer) but not come into contact with the
material flow back into the skip.
(11)Weigh each bag individually. Keep a record of weight.
(12)If possible, open each bag and estimate the depth of water that has got into the
bag from the top and the bottom (i.e. in centre meters).
(13)Bruce Clarke will also be able to assess the material inside the bags for ammonia
production.
(14)Take a final pH reading of the water in the skip, prior to discharging the water
safety.
(15)Dispose of or dry the tested material as appropriate.

Bruce Clarke will be in attendance when the bags are removed. As such, he can
provide guidance on the methodology and required information at the time.
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Flood simulation trial version 2

Flood simulation trial
version 2

AMENDED TRIAL AS PER JACOBS REQUEST.

Bags weighed and labelled and placed inside the polythene lined skip bin, out the back of
Bond Row premises.
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Flood simulation trial version 2

The bags were only able to be stacked two high for safety reasons, not three high
as is the norm for storage facilities.
Bag 1 (bottom left hand side) dry weight. – 1036kg.
Bag 2 (top left hand side) dry weight. M- 1030kg.
Bag 3 (bottom right side) dry weight. -956kg.
Bag 4 (top right side) dry weight. 1014kg.
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Flood simulation trial version 2
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Flood simulation trial version 2

Bin then filled with water, only able to fill to a level reaching 900mm as water began
escaping the bin if any higher. Due to the contents of the bags being Ouvea we didn’t
want any spillage.
The PH level was measured once max amount of water was in bin, at 2pm PH @ 8.9.

The bags were then covered with a polythene cover to attempt to trap any gas if emitted.
Readings were taken at this point (2pm) with the hand held gas monitor readings
measured at:
Ammonia – 0.00
Hydrogen – 0
PH -8.9
11pm:
Ammonia – 0.00
Hydrogen – 0
PH – 8.2
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Flood simulation trial version 2

8am:
Ammonia – 0.00
Hydrogen – 0
PH – 8.5
1:30pm (Test End)
Ammonia – 0.00
Hydrogen – 0
PH – 7.9

No odour was detected during the period the bags remained in the water.
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Flood simulation trial version 2

The polythene liner was removed and then the bags were removed, some time was
allowed for excess water to drain off/from bags, then the bags were re-weighed and cut
to expose height water had been absorbed into the product.
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Flood simulation trial version 2

Bag 1 End Weight – 1164kg. (1036kg-1164kg) 128kg increase in weight.
This bag was fully submerged. No water had entered through the top of bag. Water had
entered through the bottom of the bag to a height of 160mm of the product.
Once the inner plastic liner was broken there was a reading on hand held gas monitor of
1ppm of Ammonia.
Bag 2 End Weight – 1032kg. (1030kg-1032kg) 2kg increase in weight.
This bag was only partially submerged. No water had entered through either the top or
bottom of bag, product inside completely dry.
Once the inner plastic liner was broken there was no Ammonia detected on the gas
monitor, 1000ppm+ of Hydrogen detected.
Bag 3 End Weight – 996kg. (956kg-996kg) 40kg increase in weight.
This bag was fully submerged. No water had entered through the top of the bag. Water
had entered through the bottom to a height of 20mm of the product.
Once the inner plastic liner was broken 2ppm of Ammonia and 577ppm of Hydrogen
were detected on the gas monitor.
Bag 4 End Weight – 1010kg. (1014kg-1010kg) 4kg decrease in weight.
This bag was only partially submerged. No water had entered through either the top or
the bottom of the bag, product inside was completely dry.
Once the inner plastic liner was broken no Ammonia was detected, 2500ppm Hydrogen
was detected.
Bruce Clark of Jacobs was present and verified these results, taking his own ammonia
readings.
A sample of the water from the skip was taken for testing, and further laboratory testing
is to be undertaken by Jacobs.
The water from the skip was pumped out and disposed of by Cleanways.

Page 11

Flood simulation trial version 2

Pictured above is a photo of the bag taken on 14/04/15 (four days after trial) showing
the lining of the bag inflating.
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Flood simulation trial version 2

There was a reading of 100ppm Ammonia and 17ppm Hydrogen taken from this bag, and
the material was at 25.6degrees.
The bags used for the test were sent back to the TAP plant for re-processing.

Pictured above is the product which had become wet during the trial. (Picture taken
14/04/15)
Further analysis and results are to be forwarded from Jacobs.

Page 13

Taha Fertiliser Industries Limited

ENVIRONMENTAL MANAGEMENT PLAN
Final
23 April 2015

Taha Fertiliser industries Limited

ENVIRONMENTAL MANAGEMENT PLAN
Final
23 April 2015

Taha – Asia Pacific Region
Head Office,
PO Box 1784
Invercargill 9810, New Zealand
Tel: +64 3 218 5944 x 5945
Web: www.tahacorp.com
COPYRIGHT: The concepts and information contained in this document are the property of
Taha Asia Pacific. Use or copying of this document in whole or in part without the written
permission of Taha Asia Pacific constitutes an infringement of copyright.

Environmental Management Plan

Contents
1.

Environmental Management System

1

1.1.
1.2.
1.3.

1
1
1

Purpose
Environmental Objectives
Scope

2.

Aspects and Impacts

2

3.

Most Significant Aspects

4

3.1.
3.2.
3.3.
3.4.
3.5.

4
5
5
7
7

4.

Incident Procedure
4.1.
4.2.
4.3.
4.4.

5.

Spills and Stormwater
Flooding
Hazardous substances
Air Pollution and Odour
Traffic and transport

Spills
Floods
Transport
Odour Complaints

Roles and Responsibilities

9
9
9
10
10

11

Appendix A Location of Present Storage Sites

12

Appendix B Environmental Incident Form

13

Appendix C Flood Protection Plan check sheet

15

Appendix D Location of flood measures

16

Appendix E Current Clean-Up CBP & SPL

17

Appendix D - Safety Data Sheets

18

TAHA ASIA PACIFIC
I:\AENVW\Projects\AE04729\Deliverables (issued)\Reports\EMP\Taha Storage EMP REV0.docx

PAGE i

Environmental Management Plan

Document history and status
Revision

Date issued

Draft

8 April 2013

Issue

23 April 2015

Reviewed by

Bruce Clarke

Approved by

Nic Conland

Date approved

Revision type

8 April 2013

Draft

23 April 2015

FINAL

Distribution of copies
Revision

Copy no

Quantity

Issued to

Client Draft

1

1

Mark Egginton

FINAL

2

1

Taha NZ Employees

Printed:

1 May 2015

Last saved:

1 May 2015 01:42 PM

File name:

I:Transport & Storage\Taha Storage Environmental Management Plan

Author:

Mark Egginton

Project manager:

Israel Pankhurst

Name of organisation:

Taha Fertiliser Industries Limited

Name of project:

Pilot Aluminium Recovery Process

Name of document:

Storage Environmental Management Plan

Document version:

Issue

Project number:

TAHA ASIA PACIFIC
I:\AENVW\Projects\AE04729\Deliverables (issued)\Reports\EMP\Taha Storage EMP REV0.docx

PAGE iii

Environmental Management Plan

1.

Environmental Management System

1.1.

Purpose

This Environmental Management Plan (EMP) sets out the environmental management system for
the operation of the Ouvea Premix storage sites in Southland, New Zealand, operated by Taha
Fertiliser Industries Limited (Taha). This EMP:
Highlights the main environmental aspects and impacts (and their planned mitigation);
Provides further detail on the primary environmental risks for the sites (storm water and
hazardous substances);
Establishes an incident procedure and emergency response plan; and
Allocates roles and responsibilities for the environmental management at the site.
This EMP is an evolving document and will be regularly updated to account for any changes to
operational procedures and logistics.
The purpose of this EMP is to set the procedures that will be used to ensure that environmental
impacts from the storage of Ouvea Premix are minimised and kept within the bounds of any
relative resource consents. Taha takes its environmental responsibility seriously, and the storage of
Ouvea Premix is an environmentally responsible process.
The environmental management systems are in accordance with requirements of the Hazardous
Substances and New Organisms (HSNO) Act.
1.2.

Environmental Objectives

The environmental objectives for the Taha storage sites are:
Minimise negative environmental effects and risks from our storage sites on surrounding
environments
Meet the requirements of the relative District Plan, Regional Plan, and Resource Consent.
1.3.

Scope

This environmental management plan covers all Taha’s Ouvea Premix storage sites in Invercargill
and Mataura, including:
68-121 and 113-128 Kana Street, Matuara (the Mataura site)
76-89 Annan Street, Invercargill
139 and 143 Liddel Street, Invercargill
The locations of these sites are provided in Appendix A.
TAHA ASIA PACIFIC
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2.

Aspects and Impacts

Table 1 highlights the main environmental aspects and impacts faced by the operation of Taha Ouvea Premix storage sites.
Table 1 Aspects and Impacts
Activity

Aspect

Spillage

Bulk materials –
storage and
handling

Dust creation from
wind

Water reaches
stored materials
(e.g. flooding, firefighting, etc.).

Impact / Severity

Ouvea Premix is a dry goods hazardous
substance. It would be an environmental problem
if Ouvea Premix entered a waterway. Please
refer to the current CBP & SPL for clean-up
procedures (see Appendix C).

Mitigation
Ouvea Premix will only be transferred within the building
and from the loading and unloading of vehicles in heavy
duty plastic lined bulk bags. Care will be taken when
handling bulk bags.
Site will be kept in a tidy and orderly state.
Any spill will be cleaned up quickly, by using spill kits,
brooms and shovels. Incident response procedures are in
place, and staff trained to follow them.
Use PPE Equipment as provided for dealing with Ouvea
Premix spills.

The sites are in industrial areas, but any dust
generated as a result of spillages could create a
respiratory annoyance for nearby people and
could also enter nearby waterways.

Bulk materials in heavy duty plastic lined bulk bags will be
stored inside out of direct wind.
In windy conditions the warehouse doors will only be
opened for vehicles entering or exiting the building.
Materials will be covered during transport.

Material could be washed away into the Mataura
River of Waikana Stream in an extreme flooding
event or following a spillage. In substantial
amounts, this could have an effect on the nearby
waterway. Refer to site maps provided. Water
could also reach waterways through spills.

Spills will be prevented through spill prevention measures
outlined above. Additionally, all spills during handling will be
contained immediately to avoid contamination. Any internal
storm-water pipes are rerouted to avoid material entering
the storm water system. As such, it is considered extremely
likely material will enter the waterway following a spillage.
A Flood Protection Plan is in place which will be executed
once flood “trigger points” are reached. Environment
Southland’s website will be monitored daily for flood
warnings. Any material that enters the waterway during a
flood is expected to have minimal impacts. Once the flood

TAHA ASIA PACIFIC
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Activity

Aspect

Impact / Severity

Mitigation
subsides, water remaining in the building can be contained.

The most likely air pollution is odour, which could
be a minor annoyance to people nearby.

Storage sites regularly monitored for ammonia and
hydrogen inside and outside the sotre.
Any odour complaints to be promptly investigated as per the
incident procedure.
Environment Southland has been consulted with and will
respond to any reported odour incidents.

Traffic

The loading and unloading of hazardous
materials and increase in truck movements to
and from the site may have an impact on traffic
flows

Storage sites are designed to ensure trucks are able to load
and unload with minimal traffic disturbance.
Where necessary, on-site manoeuvring areas are provided
for trucks to ensure they are not reversing onto main roads.
Truck companies are informed of loading and unloading
procedures, and will only load and unload in off-road areas.
There will be no cross-road movement of material between
the two sites.
NZTA is aware of and has approved activities on State
Highway for the Mataura site.

Materials tracked
outside by vehicle
wheels

Ouvea Premix is not particularly eco-toxic, but
could be a source of excessive nutrients to the
nearby waterway.

All bulk bags to be inspected prior to transporting.
All material is contained within heavy duty plastic lined bulk
bags during transport, loading and unloading.
All truck service providers are NZAS qualified.

Leadership

Positive environmental leadership will have a
large positive influence on the environmental
integrity of the stores operations through decision
making and role modelling towards less senior
staff.

Environmental management plan and policy easily
accessible to all staff.
Environmental aspects discussed positively and proactively
by senior staff during meetings.
Senior staff to lead by example.

Resource use

Inefficient use of resources has a cumulative
global negative environmental impact through
increased greenhouse gas emissions, mining,
and waste.

Senior staff to consider resource efficiency in decision
making and procurement.
Taha’s blending is a “no waste” activity, whereby a waste
substance (Ouvea Premix) is being used to generate
another product. There is no trade waste created.

Air pollution

Transport of
hazardous
materials

Management
and
administration

I:\AENVW\Projects\AE04729\Deliverables (issued)\Reports\EMP\Taha Storage EMP REV0.docx
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3.

Most Significant Aspects

3.1.

Spills and Stormwater

One of the most significant environmental risks for the storage of Ouvea Premix is the risk of
Ouvea Premix coming into contact with water or entering the local water way resulting in the
potential generation of ammonia gas being discharge to air or dissolving in water and converting to
ammonium before being a potneital discharge to water..
Taha has developed a schematic of the stormwater systems for each site. The schematic shows the
stop points and directions of flow from the highest risk areas of the sites.
The following prevention and mitigation activities will be carried out by Taha in regards to spills
and stormwater:
Incident response procedure is maintained and updated.
Site will be kept in a tidy and orderly state.
All Ouvea Premix materials are stored in heavy duty, plastic lined bulk forklifting bags to
enable them to be easily moved.
Care will be taken when handling materials and materials are kept in plastic lined bulk
bags during transport, loading and unloading.
Any internal spill will be contained within the building. This will avoid the possibility of
spills entering storm water networks.
To avoid spills external to the building, particular care will be taken during loading and
unloading of hazardous substances.
Any spills that occur at the point of unloading the bulker bags from the trucks into the
store will be swept up immediately and the damaged bag taped up to prevent further
spillage of material onvce moved into the store.
Spill kits are kept on site. These include spades, brushes and all necessary PPE.
Staffs are trained on the incident response procedure and how to use the spill kit. CBP’s
will be read and single point lessons will be available with all spill kits.
The amount of hazardous material stored on site is minimised as far as logistically
practical.

TAHA ASIA PACIFIC
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3.2.

Flooding

At the Mataura site specifically, a number of flood mitigation measures have been built on the site
(primarily 68=121 Kana Street next to the Mataura River) to prevent water entering the site and
buildings in the event of a flood. These measures include:
A flood water retaining wall along the majority of the north-western boundary of 68-121
Kana Street with the Mataura River, built to withstand 600 mm above the highest recorded
flood (50-60 year event in 1978);
Bolt on steel and concrete shutters attached to doors to prevent ingress of water, also built
to withstand 600 mm above the highest recorded flood;
All unused piping has been sealed and other essential stormwater piping have one-way
valves installed to prevent the ingress of water; and
Silica sandbags are stored on site to be used as emergency sand bagging in conjunction
with polythene.
The location of steel and concrete shutters is identified in the site layout plan attached. Additional
measures to prevent flood damage, should a flood occur, include:
All hazardous substances are also stored in heavy duty plastic lined bags, which would be
difficult to breach in the event of a flood to the extent that Ouvea Premix becomes fully
saturated;
The lower levels of the buildings on 68-121 Kana Street next to the Matuara River will not
be used at all;
Hazardous substances adjacent to the eastern side doorway of 116-128 Kana Street will be
stored on pallets to prevent any contact with surface flooding off the adjacent bank;
Waikana Stream will be regularly checked and cleared of debris to avoid blockage in a
flood event; and
The open drainage channel to the east of 116-128 Kana Street building will be checked and
cleaned 6-monthly to prevent surface flooding.
In the event of a flood, the Flood Protection Plan (detailed in Section 4.2 to this EMP) will be
executed. The Flood Protection Plan, including all flood protection measures, will be checked 6monthly to ensure it is still fit-for-purpose. The 6-monthly check sheet is attached.
3.3.

Hazardous substances

The Taha production activities require the storage and handling of large volumes of Ouvea Premix
and small quantities of Diesel for forklift use. These materials are summarised in Table 2.
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Table 2 Hazardous Substances and Bulk Materials Stored On Site

Product
name

product
Max
description Volume

storage type

spill mitigation

HSNO
classifications

Ouvea
Pre-mix
(casthouse
and
landfill)

Granular/
Powder

1-tonne, plasticlined woven
mesh forklift
bags

6.3B hazardous
material - Bags
covered in plastic
and stored indoors to
prevent contact with
moisture.
Temperature will be
controlled and is not
to exceed 50C.

6.3A, 6.4A,
9.1C

Annan St:
6,500T
Liddel St:
2,800T
Kana St:
10,000T

Diesel

Liquid

100 litres

20 litre diesel
drums

Stored indoors,
temperature will be
controlled and is not
to exceed 50C.

3.1D, 6.1E,
6.3B, 6.7B,
9.1B.

Citric
Acid

Powdered
Crystals

350kg

25kg woven
mesh bags

Stored in closed
container indoors to
prevent contact with
moisture. Temperatu
re will be controlled
and is not to exceed
50ºC.

6.1E, 6.3B,
8.3A.

Silica
Sand

Fine
powder

150 T

1-tonne forklift
bags

Not hazardous,
shovel and
wheelbarrow. Return
to stock pile if
uncontaminated.

Not hazardous
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3.4.

Air Pollution and Odour

The potential sources of contaminants discharged to air resulting from the storage facilities
activities are:
Minimal dust from the storage and handling of Ouvea Premix and bulk materials; and
Fugitive emissions of ammonia gas, resulting from when the product gets damp (which
could occur in the rare event of a major roof leak or flood, if the plastic lined bulk bags get
inundated with water).
Activities with the potential to generate dust will be controlled by material handling and storage
protocols. These include keeping the doors and windows of the buildings closed during
transporting and handling, and storing the material in double-lined bags with a mesh-woven outer
and plastic lining. As such, any dust emissions are considered unlikely.
Under normal circumstances, where product is dry, there will be no objectionable or offensive
odour to the extent that it causes an adverse effect at or beyond the boundary of the site. Any air
emissions, including ammonia gas, which may be discharged to the surrounding environment
following an extreme flood event or through dampness will be temporary and at levels well below
those that could impact on health of people living and working in the surrounding area.
3.5.

Traffic and transport

Ouvea Premix will be delivered from the Alumina Recycling Plant at Tiwai to the
storage/production facilities in Invercargill and Mataura (locations provided in Appendix A). Once
a processing facility is secured, material will then be transported from storage facilities to the new
processing facility.
The selected transport company will be fully responsible for transport of the 6.3a material from the
Taha Asia Pacific site (located at Tiwai) to the designated Taha storage facilities, in Southland.
The selected transport companies are TNL Freight and Freight Haulage. They are both NZAS prequalified – which means they must prove (to TAHA and NZAS) that their company can:
Suitably convey the material
Meet all expectations for transport
Keep the material contained
Drivers must be NZAS site inducted.
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Ouvea Premix is not classified as a Dangerous Good for transport; therefore the Land Transport,
Civil Aviation and Maritime Transport rules for Dangerous Goods do not apply.
To manage effects of the loading and unloading of hazardous substances at the storage facilities on
traffic flow, the following will be undertaken:
Site loading and unloading areas are designed to ensure minimal impacts on traffic flows.
Where necessary, onsite manoeuvring areas are provided to ensure trucks do not need to
reverse onto main roads.
Loading and unloading areas and truck routes are clearly marked on site.
Where loading or unloading requires trucks to park on the road (due to site constraints),
appropriate measures such as road cones will be used to divert traffic.
Loading/unloading to be avoided in wet conditions.
No cross-road traffic associated with the movement of materials between sites will occur
without obtaining the prior written approval from NZTA.
All materials will also be suitably packaged to avoid discharges or contamination during transport,
loading and unloading.
NZTA has been consulted with regarding truck movements to and from the Mataura site onto the
state highway.
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4.

Incident Procedure

For all identified environmental incidents (large or small), the following procedure is followed:
1) On site staff: Incident is isolated or halted if safe to do so (split bag on concrete floor)
2) On site staff: Notifya) Emergency Services if required
b) General Manager for any incident more than minor
c) Environment Southland if there are any adverse environmental impacts (e.g. spill reaches
stormwater system) within 4 hours of the event.
3) On-site staff: Respond and clean up, co-ordinating support from other staff or institutions if
necessary. Staff can follow the H&S manual for procedure details.
4) On-site staff: Complete an environmental incident form (provided in Appendix B)
Environmental officer: Investigate the incident
5) Environmental officer: Implement improvements to operations and the environmental
management plan based on lessons learnt from the incident. Referring to the H&S manual step
3.
More specific guidance is provided for spills, transport incidents, and noise and odour complaints
in the sections below.
4.1.

Spills

The procedure above should be followed in the case of a spill. Specifically:
Incident isolation is critical, and should be done to block the spill from reaching the
stormwater system, any pits in the area, unsealed ground, and stormwater runoff areas.
This can be achieved using the spill kit and the stormwater system shut-off valves.
Additional guidelines (Single point lesson) are prepared for specific spill situations.
Information is in the H&S manual.
4.2.

Floods

In the event of a flood, the Flood Protection Plan will be implemented. The Flood Protection Plan
consists of the following steps:
1) Environmental Manager to initiate Flood Protection Plan when one or both of the
following “trigger points” occurs:
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a. Environment Southland and Gore District Council’s flood warning site issues flood
warnings for Mataura River (site to be monitored daily by Environmental
Manager); and/or
b. Visually, when the Mataura River falls start to “lake-over” and stop being a
waterfall.
2) All orifices will be blocked using the steel shutters and sand bags starting from the south
end of the building working north. Previously, this exercise has taken six hours for three
staff to implement, However, Taha will have half the shutters permanently fitted, so
estimates this would take three hours to implement with three staff members (note that
while the site is unoccupied, permanent staff members will come from the Invercargill
office to implement this stage).
3) Once all orifices are blocked, all staff will evacuate the premises, except for 1-2 senior
level staff, who will double check all orifices, and that all other staff have left the site
safely, before evacuating themselves.
As part of the 6-monthly check procedure, Taha will conduct a “flood drill” and a run-through of
flood measures to ensure the Flood Protection Plan can be done effectively and within good time.
After floodwaters have subsided, contaminated flood waters remaining within the building can be
contained in the loading bags by sand bags and walls that were placed through the Flood Protection
Plan. Where possible, floodwater should be collected, pumped and sent for safe disposal.
4.3.

Transport

Emergency responses during transport are most likely to be managed by the local emergency
response agencies. The local fire stations have been advised of the activities. The General Manager
shall be advised as soon as Taha is made aware that any of its material is involved in a
transportation environmental emergency.
Response assistance shall be offered to the local emergency response agencies.
4.4.

Odour Complaints

When an odour complaint is received, a Taha representative will investigate the compliant in
accordance with Table 4.1 of the Ministry for the Environment’s “Good Practice Guide for
Assessing and Managing Odour in New Zealand”. This will include doing a 360 degree odour test,
recording the results and ensuring any odours related to Taha’s activities are minimised where
possible. Complaints should be recorded as per the table in Appendix B.
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5.

Roles and Responsibilities

Taha will have a staff member allocated the role of Environmental Officer. This role will include
responsibility for the maintenance of the environmental management plan, the follow-up of any
environmental incidents, the training of staff, the maintenance of plant, and regular audits. While
the Environmental Officer is responsible for ensuring that these activities occur, they may delegate
any or all or the tasks to more suitable people. The tasks and their frequency are provided in Table
3.
Table 3 Environmental Officer Tasks
Task

Frequency

Revise Environmental Plan

Annual

Carry out training (spill kit, environmental management plan, etc.)

New staff, annual
update

Check equipment maintenance

Quarterly

Incident response

As required

Incident investigation

As required

Check ES flood warning website

Daily

Instigate Flood Protection Plan
Check site tidiness

As required
Weekly

Check environmental management plan, incident form, Current best procedures,
MSDSs are readily available

Quarterly

Audit environmental procedures

Annually

Taha Environmental Officer is:
Dave Duncan
Production Supervisor
Work: 03 218 1004
Mob: 021 02383193

Mataura River Catchment flood warning information website:
http://www.es.govt.nz/media/11783/mataura_flood_warning_web.pdf
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Appendix A Location of Present Storage Sites
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Appendix B Environmental Incident Form
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Environmental Incident Form
This form should be completed as soon as practicable after any environmental incident and given
to the Environmental Officer.
Date and time
Location
Weather
Description of
incident

Staff in vicinity of
the incident
Response to the
incident

Further response
required

Lessons to be
learnt from
incident

Signed ..........................................................

Date ...........................................................

Name ............................................................

Role ............................................................
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Appendix C Flood Protection Plan check sheet
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Flood Protection System Check sheet
Needs to be checked 6 monthly
1.
2.
3.
4.
5.
6.

All threads are functional and greased
The sealing rubbers are in good condition
All sealing shutters are present
Polyethylene and sandbags are present and in good condition
Permanent shutters checked for condition and sealing
Practice run of the plan done to ensure familiarity

Date Checked

Person preforming check

Signature

Environmental Management Plan

Appendix D Location of flood measures
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Environmental Management Plan

Appendix E Current Clean-Up CBP & SPL
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Environmental Management Plan

Appendix D - Ouvea Pre-mix MSDS

TAHA ASIA PACIFIC
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MATERIAL SAFETY DATA SHEET
Ouvea Premix

Date: 10 May 2012

PRODUCT AND COMPANY INFORMATION
PRODUCT NAME:

Ouvea Premix

DESCRIPTION:

Solid grey powder

PRODUCT USE:

Ingredient in the preparation of mineral fertiliser

SUPPLIER::

Taha Fertilizer Industries Limited

CONTACT INFORMATION:

Telephone: 03 218 1002; Address: 162b Bond Row, Invercargill, New Zealand

EMERGENCY PHONE:

HAZARD IDENTIFICATION
DANGEROUS GOODS
HSNO
CLASSIFICATION

Not applicable
6.3A

Skin irritant.

6.4A

Eye irritant.

9.1C

Aquatic ecotoxicant

SIGNAL WORDS:
HAZARD STATEMENT:

PREVENTION
STATEMENTS:

RESPONSE
STATEMENTS:

WARNING
H315

Causes skin irritation.

H320

Causes eye irritation.

H412

Harmful to aquatic life with long lasting effects.

P264

Wash hands and eyes thoroughly after handling.

P280

Wear protective gloves.

P273

Avoid release to the environment.

P302 + P352
P321
P332 + P313
P362
P305 + P351
P338
P337 + P313

IF ON SKIN: Wash with plenty of soap and water.
Specific treatment: use of specific cleansing agent not required.
If skin irritation occurs: get medical advice/attention.
Take off contaminated clothing and wash before re-use.
IF IN EYES: Rinse cautiously with water for several minutes.
Remove contact lenses, if present and easy to do so. Continue rinsing.
If eye irritation persists; get medical advice/attention.

COMPOSITION/INFORMATION ON INGREDIENTS
Component Name

CAS No.

Concentration (%)

Aluminium oxide

1344-28-1

75-95

Metal fluoride salts

Not available

0-15

Copper

7440-50-8

<0.1

Metal nitrides

Not available

<3

Magnesium

7439-95-4

<1

Silicon

7440-21-3

<1

Manganese

7439-89-6

<1

Iron

7439-89-6

<1.5

Nickel

7440-02-0

<0.1

Beryllium

7440-41-7

<0.02

FIRST AID MEASURES
SKIN CONTACT:

Quickly remove contaminated clothing and wash before re-use. Wash skin with plenty of soap
and water. Seek medical attention if irritation persists.

EYE CONTACT:

Remove contact lenses if present. Cautiously rinse eye with gently running water for 15
minutes. Do not rub the eye. Seek medical attention if eye irritation persists.

INHALATION:

If inhaled, remove to fresh air.

MATERIAL SAFETY DATA SHEET
Ouvea Premix

INGESTION:

Date: 10 May 2012

Rinse mouth. Do NOT induce vomiting. Seek medical attention.

FIRE FIGHTING MEASURES
HAZARDS:

Non-flammable.

EXTINGUISHING MEDIA:

Water fog, foam, Carbon dioxide or dry chemical.

PROTECTIVE CLOTHING:

Wear protective gloves.

OTHER INFORMATION:

Do not allow washings to reach aquatic environment.

ACCIDENTAL RELEASE MEASURES
SPILL CLEAN UP METHOD:

Contain and recover. Use appropriate tools to put the spilled solid in a convenient waste
disposal container. Avoid contamination of waterways. If material does enter waterways
contact the local authority.

PROTECTIVE CLOTHING:

Wear protective gloves.

HANDLING AND STORAGE
HANDLING:

Wear gloves. Avoid contact with the skin and eyes
Ecotoxic in the environment, avoid loss into waterways.

STORAGE:

Keep containers tightly closed.

EXPOSURE CONTROL/PERSONAL PROTECTION
ENGINEERING CONTROLS:

Handle in well ventilated area

PERSONAL PROTECTION:

Wear gloves.

EXPOSURE LIMITS:

No exposure limits have been specifically assigned to this product and there are no Short
Term Exposure Limits (STELs).
3

TWA – Aluminium oxide 10 mg/m
3

TWA – Copper (dust) 1 mg/m
3

TWA – Silicon 10 mg/m

3

TWA – Manganese (dust) 1 mg/m
3

TWA – Beryllium 0.002 mg/m
PHYSICAL AND CHEMICAL PROPERTIES
APPEARANCE:

Solid (grey powder)

pH:

Not applicable

SOLUBILITY:

Negligible

BOILING POINT:

2980°C

MELTING POINT:

2072°C

STABILITY AND REACTIVITY
STABILITY:

Stable, will not polymerise

REACTIVITY:

Reactive with acids

TOXICOLOGICAL INFORMATION
SKIN CONTACT:

May cause skin irritation

EYE CONTACT:

May cause eye irritation

ECOLOGICAL INFORMATION
Ecotoxic in the environment. Avoid loss into waterways.
DISPOSAL CONSIDERATIONS
CONTAINER DISPOSAL:

Dispose of empty containers safely. Avoid contamination of any water suppl with product or
empty container.

PRODUCT DISPOSAL:

Dispose of product safely. Avoid contamination of any water supply with product or empty
container.

TRANSPORT INFORMATION
UN NUMBER:

Not applicable

PROPER SHIPPING NAME:

Not applicable

DANGEROUS GOODS

Not applicable

MATERIAL SAFETY DATA SHEET
Ouvea Premix

Date: 10 May 2012

CLASS
PACKING GROUP:

Not applicable

NZ REGULATORY INFORMATION
HSNO APPROVAL NUMBER:

HSR002503

GROUP STANDARD:

Additives, Process Chemicals and Raw Materials (Subsidiary hazard)

HSNO CLASSIFICATIONS:

6.3A Skin irritant
6.4A Eye irritant
9.1C Aquatic ecotoxicant

HSNO CONTROLS:

Approved handler requirements: Not applicable

OTHER INFORMATION
ISSUE DATE:

22 March 2012

DEFINITIONS:

TWA – Time Weighted Average (The 8 hour time-weighted average exposure standard
designed to protect the worker from the effects of long term exposure)

To

Tess Drewitt, Environmental
Consultant, Jacobs

Date

29 April 2015

From

Ben Fountain, Senior Flood Engineer,
Jacobs

Project No

AE04729

Copy
Subject

1.

Flood Hazard and Impact Assessment for Kana Street, Mataura

Introduction

This memo has been compiled to inform an application by Taha Asia Pacific Limited (Taha) for
resource consent for the storage of Ouvea Premix, a hazardous substance, within the site.
The purpose of this memo is to:
(1) summarise the review of the readily available flood hazard information for the site at 61121 Kana Street and 116-128 Kana Street, Mataura (together the “site”), and (based on
this information) provide a high level assessment on flood hazard at the site;
(2) provide a high level assessment of the potential impact of flooding in the buildings on site,
taking into account the flood hazard and existing flood protection measures; and
(3) recommend additional flood protection measures that could be employed on site to
reduce and prevent water entering the buildings in a flooding scenario.
This memo is based on information obtained through a desk-top review of existing information
obtained from Environment Southland and a visit to the site on 22 April 2015.

2.

Flood Hazard

2.1

Historic Flood Events

The highest recorded flood in Mataura occurred in 1978 and was estimated to be a 1 in 50-60
year AEP flood event. Table 1 details the flood history information provided by Environment
Southland of flooding at the site.
Table 1: Flood History at Kana Street Site [1]
Year

Return Period

1913

Unknown

1978

50-60 years

Description

Largest known flood. Buildings on the west side of Kana Street were flooded to a depth
of 1.5-1.8 meters in October 1978. Flood depth is recorded on the former tool wall in
the building.

1980

25 years

Fourth largest known flood. Flooding to a depth of 1m occurred in January 1980.

1984

Unknown

Significant flooding in the Mataura River, high Waikana Stream. Floodwaters not known
to have entered buildings at the site but floodwaters came right up to buildings on the
east side of Kana St

1987

Not provided

Second largest known flood. No significant flood damage to the buildings as a result of
flood protection measures

1999

Not provided

Third largest known flood. No significant flood damage to the buildings as a result of
flood protection measures

Jacobs New Zealand Limited
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2.2

Flood Protection Measures

The original stopbanks at Mataura were built in 1972/3 following flooding in 1968 and 1957 with
freeboard of 0.5m above the 1913 flood. The flood in 1978 resulted in inundation of the town
when a short reach of the stopbank was overtopped and two other short sections failed [2].
Following this flood, Environment Southland constructed new stopbanks which would contain a
1978 size flood event with 0.5m freeboard allowance. At the site, non-return valves were fitted to
various pipes leading to the river and flood barriers constructed that could be placed over various
openings in the event of the defences being overtopped. A flood contingency plan was also
developed [1]. Due to these mitigation measures, the 1987 and 1999 floods in the Mataura River
did not damage the site. A recent assessment of the stopbanks condition resulted in them being
assigned a condition score of 3 (moderate) for both the left and right banks.
Analysis of the hydrology undertaken in 1989 predicted a 100 year return period event on the
Mataura River at the Gore Highway bridge to be 2169m 3/s which could be contained by the
stopbanks - designed to contain 2,300m 3/s with 0.5m freeboard. However, in 2011 Environment
Southland requested a review of flood frequency in the Southland region by the National Institute
of Water and Atmospheric Research (NIWA). This review revised the 100 year discharge to be
2,729m3/s with the stopbanks now only protecting up to the 1 in 50 year event [3].
2.3

Current Flood Risk

The Gore District Plan shows the site is located within an area potentially floodprone from the
Mataura River in floods larger than that of 1978, or a stopbank breach in smaller floods, as shown
in Figure 1. The site is also subject to flooding from the Waikana Stream which flows through the
site.

Kana Street Site

Figure 1: Gore District Plan Actual of Potential Inundation Map and site location [4]
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2.4

Estimated Site Flood Levels

2.4.1

Mataura River

The recent condition assessment suggests that the stopbanks in Mataura are likely to protect the
site up to the 50-60 year flood (i.e. the size of the 1978 flood). Larger flood events could result in
the site flooding. There is also a risk of stopbank failure; this risk increases if the earth
embankments are overtopped in a large flood.
A high level assessment has been undertaken to provide an indication of the depth of flooding
that could be expected, adjacent to the Taha building, if the true left stopbank (being the stopbank
on the eastern side of Mataura River) failed in a large flood event. The assumption that the true
left stopbank fails is conservative as it is possible it could hold up or the true right stopbank fails
first, which would minimise flooding on the site. It is difficult to predict the actual likelihood of
stopbank failure of the true left stop bank in these circumstances, hence the reason a
conservative approach has been taken.
The assessment has utilised a HEC-RAS model of the Mataura River that has been supplied by
Environment Southland. It should be noted that this model provides only a rough order prediction
of flooding levels in the river as it is difficult to accurately model the hydraulics around the waterfall
in the middle of Mataura. As such, this assessment should be considered high level and
conservative assumptions should be made in utilising the results.
Cross section 8 within this model is the closest to the site, the location of which is shown in Figure
2. In a large flood which overtops the embankments, a conservative assumption is that one of the
banks will fail. If the upstream true left stopbank were to fail, the floodwaters would be forced
down the 20m wide Kana Street between the flat area and the high ground immediately to the
east. To estimate potential depths of flooding down the street, the hydraulic model was modified
by removing the true left stopbank and adding the 20m width of Kana Street.
The 2011 flood frequency study undertaken by NIWA, estimated flood discharges for Mataura
using the Mataura River recorder at the Tuturau site, which is shown in Table 2 [5].
Table 2: Flood discharge estimates for Mataura
Return Period (year)

Flood Discharge Estimate (m3/s)

20

1877

50

2353

100

2729

200

3060

500

3529

The modified HEC-RAS model has been run using the flows predicted for the 100 year flood
event. The model predicts that the flood level on Kana Street is 2.0m deep. In this scenario the
model predicts that the water level is just below the top of the stopbanks on the true right hand
bank as shown in Figure 2. This suggests that in larger flood events, such as the 500 year flood,
the water levels would over top the true right hand bank and therefore are unlikely to get much
deeper than the 2m on Kana Street.
If the true left stopbank were to fail in a large flood event, high velocity overland flows will occur on
Kana Street potentially resulting in standing waves. High velocities combined with the potential for
blockages means a minimum of 0.5m of freeboard should be added to any modelled depth. This
Jacobs New Zealand Limited
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high level conservative assessment suggests that a 100 year flood event could result in flood
depths of up to 2.5m at the Taha site.

Kana Street Level

Figure 2: Maximum water level on the street constrained by the right stopbank
Considering the potential for deep flooding, it would be difficult to protect the building from large
flood events on the Mataura River. However due to the large catchment size it is likely that there
would be a significant amount, possibly days, of warning time to prepare for flooding.
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Blue line – Cross section 8
44.4m wide
Red line – 90m distance
between river bank and base
of hill
Purple lines – 20m wide
road
Green line – Waikana
Stream

Waikana
Stream Weir

Waikana Stream
Outlet

Figure 3: Taha site location (mapping taking from Gore District Council Intramaps)
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2m depth on road

Overtopping

100 year event
3

Q=2729 m /s

Figure 4: Model Cross Section 8 Water Levels on the scenario of the failure of the true left stopbank
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2.4.2

Waikana Stream

The site is also at risk from the Waikana Stream. This is a much smaller catchment than the
Mataura River and would have a much shorter response time and therefore less warning. The
stream flows from the north east through a culvert under Kana Street and then runs parallel to the
Taha storage buildings before passing through another culvert and into the Mataura River.
If the culvert beneath Kana Street was to become blocked or if the Waikana Stream were to flood
during an extreme flood in the Mataura River that restricts the outflow of the stream, an estimate
of the flood depth on Kana Street is as outlined below:

The following assumptions have been made:
50 year rainfall event with a duration of 30 minutes giving a rainfall intensity of 24.6mm [6]
Catchment area measured as 9822000m

2

Runoff Coefficient of 0.3
Manning’s n value of 0.02
Road Slope of 0.001
Road width of 20m
This gives an approximate maximum depth of flooding on the street for a 50 year event of 1.0m.
It is important to note that the risk of blockage of the culverts under Kana Street is low. Upstream
of the culverts there is a weir that will act as a debris trap with a wide overland flow path that will
allow flood flows back into the stream (see Figure 3). Furthermore the eastern side of Kana Street
is lower that the Mataura River side and overflows from the Waikana Stream will preferentially
pass down the eastern side of the street.
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Figure 3: Weir upstream of Waikana Stream Culvert under Kana Street
2.5

Summary of Flood Risk

This is a high level assessment of flood hazard and so conservative assumptions have been
made to manage the uncertainty.
The Taha storage facility at 65-121 and 116-128 Kana Street, Mataura is protected from flooding
from the Mataura River up to a 50 to 60 year return period flood event. The floodwalls and
stopbanks that protect this area were designed to contain the 1978 flood event. Recent condition
assessments of the flood protection in Mataura indicate that the protection measures are still able
to provide this level of protection.
In larger flood events there is potential for the stopbanks that contain the river to be overtopped.
High level hydraulic modelling of this area undertaken by Environment Southland indicates that
the eastern stopbanks would just overtop in a 100 year flood event. The risk of stopbank failure
increases in the event of overtopping. Should the stopbank on the Kana Street side of the
Mataura River fail in an extreme flood event, the depths of flooding surrounding the Taha storage
site could be up to 2.5m deep (including 0.5m freeboard).
The site is also at risk from flooding of the Waikana stream. If the outlet to the river was restricted
or a blockage occurred on this stream, flood depths of up to 1.0m could be expected adjacent to
the buildings on Kana Street in a 50 year return period event. However, the actual risk of blockage
is unlikely.
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3.

Impact of Flooding

The review of the available hazard information indicates that the buildings at 65-121 and 116-128
Kana Street, Mataura are at risk of flooding from two main sources: the Waikana Stream and the
Mataura River. If flooding was to occur adjacent to the storage buildings, there are a number of
ways to reduce the risk to the stored Ouvea Premix.
3.1

Shallow Flooding

In the event of shallow flooding on Kana Street, as could be expected from overflows from the
Waikana Stream in a 50 year event with blockages, it is possible that much of the flooding could
be kept out of the storage buildings through the use of localised flood protection measures. Two
of the storage buildings are elevated over 1.0m above Kana Street while the main storage
building on the river side of Kana Street has purpose built barriers that can be secured across all
the entrances (see Figure 4). It should be noted that a number of hours prior warning of the flood
event would be required to erect these barriers.

Figure 4: Example of purpose built barriers that could increase the protection to 109 Kana
Street
A site visit on 22 April 2015 identified the possibility of flood flows from the Waikana Stream
passing down the rear of the building 116-128 Kana Street (see Figure 5). The floor level at the
back of this building is at ground level and therefore if flood flows passed down the rear of the
building water would almost certainly enter the building. However, simple measures could be
undertaken to help prevent this. For example, a 1.0m earthbund could be created that would
divert flood flows escaping the Waikana Stream onto the street (see Figure 5 and 6).

Mataura Site Flood Risk
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Possible bund to
reduce flood risk

Figure 5: Potential secondary flowpath from the Waikana Stream that could endanger the
building floor level of 116-130 Kana Street

Figure 6: Potential location of bund
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3.2

Deep Flooding

In an extreme flood event, such as the failure of the Mataura River Stopbank during a 100 year
flood, there is likely to be deep flooding adjacent to the storage buildings. In this event it is unlikely
that flood waters could be prevented from entering the buildings. While the velocities of the flood
flows on Kana Street will be fast, an inspection of the storage buildings suggests that within the
buildings the velocities are likely to be slow if not stationary. There is almost no risk of the 1 tonne
bags of Ouvea Premix being mobilised and carried out of the buildings.
The high level assessment of the flood hazard suggests that inundation of the main storage
building (at 68-121 Kana Street), in the extreme scenario described above, could be deep. The
floor level of the building is elevated slightly above the road level and therefore the maximum
depth of water inside the main building is predicted to be up to 2.0m. In the other storage
buildings, including 116-128 Kana Street, the inundation above floor level could be 1.0m in depth.
There are a range of measures to reduce the consequences of an extreme event that results in
inundation inside the main building, including minimising the water contact with the Ouvea Premix
through water proof bags and raising the bags above the flood waters. Should these measures
not be practical for Taha, then much of the contaminated flood waters from bags in the buildings
could be collected, once the flood subsides, in the loading pits in each of the storage buildings,
before being pumped or treated (see Figure 7).

Figure 7: Sandbagging the entranceway will create a suitable location for the capture of
contaminated water following a flood
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4.

Summary of Findings

The assessment of the flood hazards to 68-121 and 113-128 Kana Street, Mataura suggests that
it is possible to provide up to a 50 year level of protection to the material stored in the buildings.
This will require some localised protection such as the formation of a bund to divert overflows
from the Waikana Stream from the east of the buildings on 113-128 Kana Street and a robust
flood warning response plan to erect barriers across vulnerable entrance ways.
In extreme flood events, such as the 100 year flood in the Mataura River, the analysis suggests
that it will be difficult to prevent inundation within the storage buildings. Inundation in the buildings
would range from up to 1.0m in the buildings on 113-128 Kana Street and 2.0m in the main
buildings on 68-121 Kana Street. Water inside the building is expected to be slow, if not
stationary, and as such there is almost no risk of the bags being mobilised and washed out of the
buildings in this magnitude event. There are a range of measures that could be undertaken within
the building to further reduce the bags exposure to flood waters. If these measures are not
practical for Taha, there is also the possibility of collected contaminated water once the flooding
subsides.
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Hazard Identification and Risk Assessment

Important note about your report
The sole purpose of this report and the associated services performed by Jacobs is to assess the effects and
risks associated with the storage of hazardous substances a Taha Asia Pacific’s Mataura bulk storage facility in
accordance with the scope of services set out in the contract between Jacobs and the Client. That scope of
services, as described in this report, was developed with the Client.
In preparing this report, Jacobs has relied upon, and presumed accurate, any information (or confirmation of the
absence thereof) provided by the Client and/or from other sources. Except as otherwise stated in the report,
Jacobs has not attempted to verify the accuracy or completeness of any such information. If the information is
subsequently determined to be false, inaccurate or incomplete then it is possible that our observations and
conclusions as expressed in this report may change.
Jacobs derived the data in this report from information sourced from the Client (if any) and/or available in the
public domain at the time or times outlined in this report. The passage of time, manifestation of latent conditions
or impacts of future events may require further examination of the project and subsequent data analysis, and reevaluation of the data, findings, observations and conclusions expressed in this report. Jacobs has prepared
this report in accordance with the usual care and thoroughness of the consulting profession, for the sole
purpose described above and by reference to applicable standards, guidelines, procedures and practices at the
date of issue of this report. For the reasons outlined above, however, no other warranty or guarantee, whether
expressed or implied, is made as to the data, observations and findings expressed in this report, to the extent
permitted by law.
This report should be read in full and no excerpts are to be taken as representative of the findings. No
responsibility is accepted by Jacobs for use of any part of this report in any other context.
This report has been prepared on behalf of, and for the exclusive use of, Jacobs’s Client, and is subject to, and
issued in accordance with, the provisions of the contract between Jacobs and the Client. Jacobs accepts no
liability or responsibility whatsoever for, or in respect of, any use of, or reliance upon, this report by any third
party.
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Executive Summary
Introduction
Taha Fertilizer Industries Limited (Taha) has applied to the Gore District Council (GDC) for resource consent for
a restricted discretionary activity to store nearly 10,000 tonnes of Ouvea Premix, which is a class 6 and 9
hazardous substance, at its storage facilities at 68-121 and 113-128 Kana Street Mataura, and for parking in an
industrial area. GDC has notified this consent application. Taha is seeking a resource consent term of 2 years to
provide time for it to secure a permanent site for storage and processing.
This Hazard Identification and Risk Assessment (HIRA) has been developed to support the Assessment of
Environmental Effects (AEE). In particular, it seeks to address issues raised by GDC in its section 95 report and
issues raised by submitters. Primarily, it clarifies the chemical properties of Ouvea Premix, the substance to be
stored by Taha, and the chemical reaction of Ouvea Premix and water and the resulting production of ammonia
under a credible accident event such as a flooding of the site..

Ouvea Premix properties
Ouvea Premix is a dry, granular substance, which is an output of the aluminium recovery and recycling process.
Ouvea Premix is made up of aluminium oxide, aluminium nitride and magnesium aluminate to varying
concentrations dependent on the source of the dross that is put through the aluminium metal recovery process
operated by Taha at the Tiwai Point Smelter. Ouvea Premix has been classified as:
Class 6.3A Skin irritant
Class 6.4A Eye irritant
Class 9.1C Aquatic eco-toxicant.
When mixed with water, Ouvea Premix has the potential to generate ammonia through a series of reactions.
However, the ammonia generation potential is regulated by the reaction mechanism of Ouvea Premix with
water. When the Ouvea Premix is fully immersed in water, the ammonia generated will dissolve into water
ultimately forming ammonium. In this situation, the amount of ammonia gas generated is negligible. When
product is damp or no longer immersed in water, the reaction mechanism will tend to slowly release ammonia
gas over time. This reaction mechanism is not instantaneous and therefore there is no potential to generate a
large concentrated gas cloud. All these reactions are moderated by the amount of material that gets wet.

South-Pathway-Receptor Environmental Risk Assessment
A source-pathway-receptor environmental risk assessment was undertaken to quantify the risk of storage
activities to people and the surrounding environment by identifying potential hazards and identify credible
exposure pathways. Through this assessment, the following two credible accident scenarios were identified:
1)

Discharge of ammonia gas to atmosphere as a result of Ouvea Premix being wetted by a 1 in 100 year
flood (considered an extreme event), which is then inhaled by exposed individuals; and

2)

Discharge of ammonia and fluoride in flood water to the Mataura River and Waikana Stream following an
extreme event.

A consequence analysis was then conducted on the two credible accident scenarios identified. The analysis
found that:
1) The consequences of the generation of ammonia gas following an extreme event is considered to be
3
acceptable. In particular, a maximum 1-hour average concentration of 2.2 mg/m is predicted to occur
approximately 100 metres from the source. This is below the No Adverse Effects Level for Human
3
Equivalent (NOAEL(HEC)) for ammonia of 2.3 mg/m , which is the level of continuous exposure to ammonia
below which will not result in observable health effects. The model indicates a rapid decrease in
concentration over distance. At the predicted concentrations people in the area would typically not be able
3
to smell any ammonia odour which has an odour threshold of around 38 mg/m .
AE04729_NEM-RPT-003
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2) The consequences of ammonia and fluoride entering watercourses following a 100 year event are also
considered to be acceptable. The level of dilution provided by the Mataura River during a flood event is
large and as a result the contaminant concentrations of the discharges will not reach a level which
adversely affects the aquatic ecology or any other uses of the Mataura River.

Conclusions and recommendations
The qualitative risk assessment has assessed all hazards as having low to moderate levels of risk and is
acceptable. The risk posed by the storage of Ouvea Premix at the Mataura site on the surrounding environment
is acceptable, even when extreme flood events are considered.
The report recommends that:
Taha needs to instigate its Environmental Management Plan at the site in order to adequately manage and
monitor the storage of Ouvea Premix.
Taha needs to develop procedures for managing and monitoring standing water in the building as a result
of a flood event which will have potentially elevated concentrations of contaminants.
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1.

Introduction

Jacobs New Zealand Limited (Jacobs) has conducted a Hazard Identification and Risk Assessment (HIRA)
related to the storage of Ouvea Premix in the former Mataura Paper Mill buildings by Taha Asia Pacific Limited
(Taha). The purpose of this HIRA is to address concerns raised by Gore District Council (GDC) and submitters
in relation to the potential offsite impacts on community health and safety, and the environment as a result of a
major industrial accident (fire, flood, uncontrolled chemical reaction) at the site.
The HIRA process conducted by Jacobs follows the guidance for preparing a Safety Case contained in the
Approved Code of Practice for Managing Hazards to Prevent Major Industrial Accidents and Guidance1 on the
Interpretation of Major Accident to the environment for the purposes of the COMAH Regulation2.
In particular, this report describes:
The hazardous substances and the installation used to store the material
The chemical properties and intrinsic hazards pertaining to the storage of Ouvea Premix
The hazards present and whether they could result in a credible accident scenario
The consequences to people and the environment for the credible accident scenarios determined
pertaining to the storage of hazardous substances at the site
A source-pathway-receptor qualitative risk assessment as to the level of risk posed by the storage of
hazardous substances at the site
Taha’s management, monitoring and emergency systems to mitigate the consequences of major industrial
accidents.
In order to inform the HIRA pertaining to the storage of Ouvea Premix, Jacobs has conducted the following
assessments:
(1) a desktop review of the potential chemical reactions and reaction processes;
(2) a number of trials in respect to how the bags used to store the Ouvea Premix operate when immersed
in water to represent flood inundation conditions should they occur at the mill;
(3) a laboratory test to confirm that the theoretical reaction mechanisms of the Ouvea Premix with water
occur as predicted and to calculate the theoretical release of contaminants (in particular ammonia in the
gaseous and aqueous forms) and their resulting offsite consequences;
In addition, Jacobs has also conducted a flood risk assessment of the Mataura River and an onsite inspection of
the existing onsite flood protection measures to inform the likelihood and potential consequence of a major flood
event on the site. The flood assessment is attached in Appendix E.
This report should be read in conjunction with the Assessment of Environmental Effects submitted to GDC on
12 March 2015.

1

Approved Code of Practice for Managing Hazards to Prevent Major Industrial Accidents, Occupational Safety and Health Service ,Department of
Labour, July 1994
2
Guidance2 on the Interpretation of Major Accident to the environment for the purposes of the COMAH Regulation , Department of Environment,
Transport and Regions, June 1999
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2.

Resource Management requirements

2.1

Resource Management Act – Gore District Plan

Taha proposes to continue to store 9951 tonnes of Ouvea Premix (a class 6 and 9 hazardous substance) at its
storage site in Mataura for a maximum term of two years. Storing class 6 and 9 hazardous substances above
the levels permitted in an industrial zone requires resource consent from GDC for a restricted discretionary
activity. Resource consent is also required for minor non-compliance with off-street parking requirements for
industrial sites. Table 3 summarises the resource consent requirements for the activity under the District Plan.
Table 1: Resource Consent Requirements
Rule
6.9(2)

Explanation
Storage of hazardous
substances above permitted
limits, being:
•

Assessment

Status of proposal

Storage limits will be
exceeded.

Restricted Discretionary

Minor non-compliances with
off-street parking
requirements.

Restricted Discretionary

1000kg (Class 6)

•

5000kg (Class 9)
Storage limits will be
exceeded, as indicated in
Table 2 in section 3 of this
report.
5.9.2, 5.9.4

Off-road parking
requirements for industrial
activities.

While the activity is located within a flood inundation area, this does not restrict the ability for Taha to apply for
resource consent under the Gore District Plan.

2.2

Other legislative requirements

In addition to the District Plan requirements, the management and control of hazardous substances during the
construction and operation of the project shall be undertaken in accordance with the statutory requirements for
the storage, use and disposal of hazardous substances under the Hazardous Substances and New Organisms
Act 1996 (HSNO), HSNO regulations, and gazette notices.
In order to comply with HSNO, Ouvea Premix must be controlled in a manner that meets the conditions of the
“Additives, Process Chemicals and Raw Materials (Subsidiary Hazard) Group Standard 2006”, which are set out
in Schedule 1 of the Group Standard. The Group Standard refers to the following regulations and guidance
documents:
Labelling of Hazardous Substances: Hazard and Precautionary Information (July 2006)
Hazardous Substances (Identification) Regulations 2001
The Land Transport Rule
The Civil Aviation Rule
The Maritime rule
Hazardous Substances (Emergency Management) Regulations 2001
Hazardous Substances (Disposal) Regulations 2001
Site and Storage Conditions for Toxic, Corrosive and Ecotoxic Substances (July 2006)
UN Model Regulations
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Hazardous Substances (Tank Wagons and Transportable Containers) Regulations 2004
Workplace Exposure Standards. Occupational Safety and Health Service, Department of Labour,
January 2002.
Further information on these legislative requirements and how they apply to the storage and handling of Ouvea
Premix is provided in the “Hazardous Substances and Controls for Ouvea Premix” information sheet in
Appendix A.
Currently Ouvea Premix is not classified as a Dangerous Good for transport. Therefore the Land Transport, Civil
Aviation and Maritime Transport rules for Dangerous Goods do not apply.

AE04729_NEM-RPT-003

9

Hazard Identification and Risk Assessment

3.

Environmental Setting

3.1

Location

The site Taha is using to store Ouvea Premix is located at 68-121 and 116-130 Kana Street, Mataura. Kana
Street runs through the middle of the site, with Taha occupying buildings on both sides of Kana Street. The site
is known historically as an industrial site and, until 2000, it housed the Mataura Carter Holt Harvey Paper Mill for
more than 100 years. The buildings on the site have been unoccupied since 2002. The entire site is zoned
Industrial under the Gore District Plan.
The 68-121 Kana Street site (the “river-side” site) is located adjacent to the Mataura River, and the entire site is
in an area identified in the Gore planning maps as potentially flood prone from Mataura River in floods larger
than that of 1978, or a stop bank breach in smaller floods.
Waikana Stream runs down 113-128 Kana Street (the “bank-side” site) up to the point where it meets the old
Mill Office, travels under the office and then crosses Kana Street via a culvert. It then runs down the river-side
site buildings before entering another culvert, which takes the stream under the building to the Mataura River.

3.2

Character of the surrounding area

The industrially zoned area in Mataura comprises Taha’s storage site and the Mataura meat works (owned by
Alliance Group Limited), which is located across Mataura River. The meat processing facility operates killing
chains, coal and oil fired boilers, wastewater treatment plant, rendering plant and skin processing operations.
The facility has resource consent to discharge contaminants (particulate matter, sulphur dioxide, oxides of
nitrogen) including odour to air3. The Mataura meatworks site uses anhydrous ammonia as a refrigerant and
discharges around 700 kg of ammonia per year as a result of loses from the system (according to the
Assessment of Environmental Effects).
The industrial area in central Mataura, including Taha’s site, is surrounded by residential areas. The buildings
on the bank-side site are adjacent to the Residential Zone boundary to the east and south. The buildings are
separated from the Residential Zone to the east by a bush/shrub area approximately 40-50 metres wide and to
the south by approximately 40 meters. The closest residential property, which is located in the Industrial Zone,
is approximately 20 metres to the south of the bank-side buildings. The nearest residential property to the riverside site is approximately 60 metres to the east. This property is also located in the Industrial Zone.
There are a number of other notable landmarks near the site, including:
The Kia Ngawari Te Kohanga Reo child care centre, which is approximately 100 metres to the south of the
buildings on the bank-side site
A traditional lamprey collecting area, which is approximately 200 metres south of the river-side site along
the Mataura River
Mataura School, which is approximately 500 metres south-west of the site, separated by the Mataura
township and the Mataura River
Mataura Medical Centre, which is approximately 500 metres south-west of the site on Bridge Street
The Trust Bank Park, which is west from the site across the Mataura River.
Kana Street is State Highway 93 (Designation 24 in the District Planning Maps). It branches off from State
Highway 1 approximately 400 metres south of the site on the other side of Mataura River. The nearest major
intersection to the site is the intersection with Kana Street and Doctors Road, approximately 200 metres south
of the site.
Figures 1 and 2 provide aerial photos of the site indicating notable features and zoning.
3

Alliance Group Assessment of Environmental Effects(AEE), Air Discharge Resource Consent for Mataura Plant, Montgomery Watson, March 2000
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Figure 1. Site location and surrounding features

Figure 2. Site location and zoning
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3.3

Meteorological Conditions of the Area

Cool winters with moderate to strong winds (particularly from the west) are the general meteorological feature of
the area. Inversion layers can occur during relatively calm and clear conditions leading to build up of
contaminants in air. This typically occurs in populated areas (namely Gore and Invercargill, and to a lesser
extent smaller towns such as Mataura), where population density is high enough to allow accumulation of
contaminants from domestic solid fuel burning during winter. Winter tends to be the calmest time of the year and
inversion layers are reasonably common. Spring and summer tend to be characterised by stronger winds.
The nearest full time meteorological station is located at Gore, which is approximately 24 km to the north of the
site. Figure 4 presents a windrose for the meteorological station at Gore for 2010-2012. The data was obtained
from the National Climate Database operated by NIWA.
The windrose indicates that the most prevalent winds in the area are from the west and west-southwest,
accounting for 18% and 13% of the time respectively. The average wind speed over the year was 3.4 m/s, with
calms (winds less than 0.5 m/s) occurring less than 2.9% of the time. Strong winds greater than 5 m/s occurred
20% of the time.
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Figure 3 : Gore Windrose (2010-2012)
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4.

Hazardous Substances

Taha proposes to store the types and quantities of hazardous substances as per Table 2. Ouvea Premix (Cast
and Premix) will be the main substance stored at site and is a classified as class 6 and 9 hazardous substance
under the Hazardous Substances Group Standard. This material is currently stored at the Mataura site in the
buildings marked A, B, C and D in the site layout plan in Appendix B. Safety Data Sheets are provided in
Appendix C.
Table 2 : Hazardous substances stored onsite
Product
name

Description

Current
volume

Storage type

Spill prevention

HSNO class

Cast Ouvea
Premix

Granular/
powder

7556
tonnes

1-tonne double layer
heavy duty bags with
mesh-woven outside
layer and plastic lining.

Stored indoors to prevent
contact with moisture.
Temperature will be
controlled and is not to
exceed 50ºC.

6.3A; 6.4A;
9.1C

Landfill
Ouvea
Premix

Granular/
powder

1614
tonnes

1-tonne double layer
heavy duty bags with
mesh-woven outside
layer and plastic lining.

Stored indoors to prevent
contact with moisture.
Temperature will be
controlled and is not to
exceed 50ºC.

6.3A; 6.4A;
9.1C

DRP
Baghouse
material
which is
effectively
fine Ouvea
Premix

Fine powder <
1mm

774
tonnes

1-tonne double layer
heavy duty bags with
mesh-woven outside
layer and plastic lining.

Stored indoors to prevent
contact with moisture.
Temperature will be
controlled and is not to
exceed 50ºC.

6.3A; 6.4A;
9.1C

Sulphate of
Ammonia

Granular/

8T

1-tonne double layer
heavy duty bags with
mesh-woven outside
layer and plastic lining.

Stored indoors to prevent
contact with moisture.
Temperature will be
controlled and is not to
exceed 50ºC.

6.1D, 9.1D,
9.3C

Diesel

Liquid

100 litres

20 litre diesel drums

Stored indoors, temperature
will be controlled and is not
to exceed 50ºC.

3.1D, 6.1E,
6.3B, 6.7B,
9.1B.

Citric Acid

Powdered
Crystals

350 kg

25kg woven mesh bags

Stored in closed container
indoors to prevent contact
with moisture. Temperature
will be controlled and is not
to exceed 50ºC.

6.1E, 6.3B,
8.3A.

Silica Sand

Fine powder

150 T

1-tonne forklift bags and
1.5tin 25 kg sandbags

Not hazardous, shovel and
wheelbarrow. Return to stock
pile if uncontaminated.

Not hazardous

Powder

The bulker bags used to store the Ouvea Premix are a double layer heavy duty bag with a polyethylene mesh
woven outer layer with a clear heavy duty plastic inner. The bags are supplied by Bulk Handling New Zealand
and are nominally one tonne capacity.
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Figure 4 : Example of Bulker Bay used to Store Ouvea Premix

This type of bulker bag is commonly used in New Zealand and overseas for the transport and storage of
powdered and granular materials such as fertilisers, soda ash, pot ash, lime, sulphur etc. The bags are fitted
with two straps allowing them to be lifted and moved onto and off vehicles and around sites by forklift. A spout
is located at the base of the bag and is fitted with rip cord mechanism which is sealed whilst the bag is being
storage and is used to open the spout and allows the material to flow out into a hopper or into a vessel. The
spout is closed when the bags are filled with Ouvea Premix at the NZAS site. Filling is via a spout located at the
top of the bag and when filled the inner plastic liner is closed and sealed tight using a plastic tie, the out layer is
then sealed and tied off. There will be no filling or emptying bags stored at the Mataura Site.
The bulker bags are stored directly on the concrete floor in the buildings used by Taha and are stacked up to
three high, and shown in Figure 5.
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Figure 5: Storage of Bulker Bags in South Storage Area

4.1

Transportation of materials

Taha does not intend to store any additional materials at the site. As such, there will be no further inward truck
movements for unloading materials. However, Taha proposes to remove the material from the site once the
processing site is fully operational and within 2 years of the resource consent being granted. Taha anticipates
an average of 1-2 trucks in and out of the site per day to remove the material over this time. Access to the site
will occur between 9am – 5pm weekdays only (unless access is necessary as part of Taha’s incident response
procedure).
The sites have existing truck access off Kana Street, which will be used for removing the materials. The
riverside site has three main site access points, as indicated in the site layout plan in Appendix B:
South-end access, which is external to the building and has an off-road loading area and truck turning bay
(where the majority of unloading will take place)
Road-side access, which enables trucks to enter the building for internal loading and manoeuvring inside
the building to exit in a forward motion
Northern access, which provides off road access to the site marked “Ouvea Premix store D” in the site
layout plan.
The bankside site (marked “Ouvea Premix store A” on the site layout plan) has one access area at the north of
the building. Trucks access this site by pulling off the road at the north of the building, before being off-loaded
by a forklift.
Where required, bulk storage bags will be transported around the site using a forklift. There will be no crossroad movement of materials without prior written approval from NZTA.
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4.2

Chemistry of Ouvea Premix

In order to determine the potential hazards and the consequences of those hazards and ultimately the level of
risk posed by the storage of Ouvea Premix, it is important to understand the chemical composition of the
material and how it reacts to various stimuli such as water, heat and other chemicals. This is commonly
referred to as the intrinsic hazards of the material.
4.2.1

About Ouvea Premix

Ouvea Premix is a dry, granular substance, which is an output of the aluminium recovery and recycling process.
Ouvea Premix is made up of aluminium oxide, aluminium nitride and magnesium aluminate to varying
concentrations dependent on the source of the dross that is put through the aluminium metal recovery process
operated by Taha at the Tiwai Point Smelter. Other components in the Ouvea Premix include aluminium fines,
sodium and calcium salts, and other trace metals.
In a Statement of Substance (SoS) decision issued by the Environmental Protection Authority (EPA) (as
provided in Appendix A), the EPA classified Ouvea Premix as:
Class 6.3A Skin irritant
Class 6.4A Eye irritant
Class 9.1C Aquatic eco-toxicant.
This product has been assigned to the ‘Additives, Process Chemicals and Raw Materials (Subsidiary Hazard)’
group standard HSR002503. The classification indicates that the Ouvea Premix is not an acute or chronic toxic
substance (Class 6.1) and is mild skin and irritant with some eco-toxic effects which is typical of a number of
fertilisers classified under the Fertiliser Group Standard.
This product is not classified as a Dangerous Good for transport; therefore the Land Transport, Civil Aviation
and Maritime Transport rules for Dangerous Goods do not apply.
Two primary types of Ouvea Premix generated by the aluminium recovery process are stored within Taha’s
Mataura site:
Cast-house Ouvea Premix (76%): Ouvea Premix derived from freshly produced dross at the smelter, which
is supplied to Taha Asia Pacific (TAP) from the cast-house.
Landfill Ouvea Premix (16%): Dross recovered from the landfill at Tiwai Point, which has been stored in the
landfill for a number of years prior to being processed into Ouvea Premix by TAP.
The significant difference between the Landfill Ouvea Premix and the Cast-house Ouvea Premix relates to the
percentage of aluminium nitride in the material and this has a bearing on the potential for ammonia generation.
In addition to Cast-house and Landfill Ouvea Premix, the remaining 8% of Ouvea Premix Taha stores at
Mataura consists of material from the metal recovery baghouse that has been milled to produce a homogenous
mixture of particles, and then removing residual aluminium metal fines (known as DRP baghouse material).
Laboratory tests have been undertaken on the two primary types of Ouvea Premix. XRD analysis of the
samples has indicated that the Casthouse Ouvea Premix contains up to 40% of Aluminium Nitride (AlN) by
weight (ranging from 24 to 40 % with an average of around 30%). The Landfill Ouvea Premix by contrast
contains up to 4% of AlN by weight, with most samples showing an AlN concentration of less than 1%. This
difference is assumed to be due to the NZAS landfill dross reacting over time with water in the landfill
environment, resulting in hydrolysis of the AlN to aluminium oxides and nitrogen compounds, and subsequent
leaching of the nitrogen into the surrounding environment. The dross material in the landfill has an age of
between 5 to 40 years and Taha are currently mining and processing from the landfill the older material to
recover the remaining aluminium metal.
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The storage of Ouvea Premix at the Mataura site has the potential to cause environmental effects should the
Ouvea Premix mix with water and produce ammonia and hydrogen gas, or the material enter the water course.
However the potential of the Ouvea Premix to generate ammonia is controlled by the percentage of AIN
contained in the premix. Consequently, the Ouvea Premix in particular Casthouse and Landfill stored at Taha’s
Mataura site has varying potential for generation of ammonia with the Landfill Ouvea Premix AIN % being an
order of magnitude (10 fold) lower than the Casthouse Ouvea Premix AIN %. As such the theoretical potential
maximum mass of ammonia that can be generated from the Landfill Ouvea Premix is significantly lower than
that for Casthouse Ouvea Premix. This difference in the generation potential is covered in section 4.2.2 below.
4.2.2

Ouvea Premix Reaction with Water

The reaction mechanism of water with Ouvea Premix is quite complicated and a good understanding of how it
occurs under differing conditions (immersed water, as opposed to in air) is a key step in understanding the
hazards of material and the level of risk posed.
If Ouvea Premix comes into contact with water (moisture), the aluminium nitride (AlN) may be degraded
(hydrolysed) by water by the following series of reactions:
AlN + 2H2O
NH3 + H2O

AlOOH + NH3
NH4+ + OH-

(1)
(2)

In the initial hydrolysis reaction (1), the AlN is converted to a porous, amorphous compound (AlOOH, or
boehmite), which is then further hydrolysed to crystalline aluminium hydroxide (Al(OH)3, or gibbsite). The rate
of AlN conversion to ammonia is highly dependent on temperature, with typical reaction times ranging from ~10100 seconds at high temperatures of around 100°C, to over a day at room temperature before reaching
equilibrium)4. At room temperatures the hydrolysis reaction stops before completion, as the aluminium nitride
particles become coated by a thin protective shell of aluminium hydroxide and aluminium oxide. The shell acts
as a hydrophobic coating, and prevents further reaction of the AlN with water, even when the particles are
submerged in water4. Full conversion of aluminium nitride to ammonia is therefore dependent on temperature,
the availability of water, and any mechanical processing or friction that may agitate the material and allow a
faster rate of hydrolysis through removing or displacing the ‘shell’. Under normal conditions of storage at Taha,
the material will be stored at low temperatures and involve limited friction such that oxidation of AlN by water will
be limited.
On a conservative theoretical mass balance basis, the reaction of aluminium nitride in Casthouse Ouvea Premix
may generate up to 165 kg of ammonia per tonne of material, which requires up to 300 litres of water per tonne.
However, in practice, any ammonia formed at a very slow rate, with the hydrolysis reaction occurring over a
period of days to years and fugitive gas emissions would be detected as an odour. For example, Jacobs’s
analysis of aluminium dross recovered from the NZAS landfill site has shown that material stored for up to 40
years still contains small quantities unhydrolysed aluminium nitride. Any ammonia formed will generally remain
in situ with the product material due to the high solubility of ammonia in water as aqueous ammonium hydroxide
and will not be released as ammonia gas.
The mass balance assumes 40% of the Casthouse Ouvea Premix is AlN by weight, 400 kg/tonne of the Premix
consists of AlN. This equates to 135 kg nitrogen, or 165 kg NH3 per tonne, assuming all AlN is converted to
NH3. Using similar assumptions for landfill dross, around 16.5 kg of NH3 per tonne of material may be
generated, again assuming complete conversion of AlN. It should be noted that, provided the material remains
wet, the ammonia will remain in solution as aqueous ammonia or ammonium ion, as shown in equation (2)
above.
In addition to the production of ammonia described above, the AIN is slightly heat releasing (exothermal), such
that localised heating of the Ouvea Premix occurs. Depending on the amount of water the Ouvea Premix is
exposed to; the release of ammonia will dissolve in the water it is standing in, coating the solid particles and
turning the localised matrix alkaline (i.e. to a pH greater than 9). Under the conditions of localised heating and
4

S. Fukumoto, T. Hookabe, and H. Tsubakino, Hydrolysis behaviour of aluminium nitride in various solutions, Journal of Materials Science 35 (2000)
2743-2748.
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alkaline pH, a secondary reaction starts where tiny, high surface area particles of aluminium metal react with the
now alkaline, localised, water conditions to produce small amounts of hydrogen (H2), gas.
Hydrogen is not a toxic gas. The formation of hydrogen gas that occurs in individual heavy duty bags is
expected to be extremely low given the small localised reactions. Any gas that is released outside the bags will
rapidly disperse through building ventilation. Hydrogen only becomes a problem if allowed to accumulate in
significant volumes in confined spaces, which is extremely unlikely to occur in these conditions.

4.3

Ammonia Generation Potential

Jacobs has undertaken two trials to determine the Ouvea Premix generation potential of ammonia in the
gaseous form in order to inform the risk assessment.
3)

The first trial was a benchtop test to determine the amount of ammonia gas from Cast-house Ouvea
Premix when a theoretical bag was immersed in water and fully mixed in a water solution.

4)

The second trial was to determine the potential amount of Ouvea Premix that would get wet if a bulker bag
was immersed in water.

Set out below are the key findings from the trials. A full description of the methodologies applied in the trials
results and conclusions is provided in Appendix D.
4.3.1

Benchtop Trial

The experiment consisted of placing 500mL of Casthouse Ouvea Premix in to two glass reaction vessels and
adding 1200 mL of purified water. The glass vessels both had air-tight stoppers to prevent loss of ammonia
from the vessels to outside air. The glass vessels were adapted to represent the following scenarios:
One reaction vessel contained Ouvea Premix in ziplock bags to simulate the immersion of bags of Ouvea
Premix as stored on-site in water during an extreme flood event. The bags were punctured with small
holes to simulate tears or other leaks in the bags which could result in water entry.
The second vessel was designed to simulate a worst-case exposure of Ouvea Premix in the event of an
extreme flood event and total bag failure. For this scenario, the Ouvea Premix was not bagged, and was
placed loose in the vessel to provide maximum exposure to water.
A third sample consisted solely of purified water as a blank.
Ammonia gas was measured in the headspace of the reaction vessels prior to the addition of water, and at
regular intervals following the addition of water, using Gastec tubes. The pH of the water in the vessels was
also measured at these intervals to provide an indication of ammonia being produced and dissolved in solution.
The results of the trial indicate that a bag containing Ouvea Premix when immersed in water does not generate
any ammonia gas in measurable quantities as long as the Ouvea premix remains immersed. The ammonia
generated by the reaction of the Ouvea Premix with water is dissolved into the water as per reaction equation
(2) and is therefore not released as a gas. When the water was removed from the reaction jars, and the wet
Ouvea Premix sample left in the jars, after some hours some minor quantities of ammonia gas was measured in
the headspace of the jars.
For the reaction jar where the Ouvea Premix was not bagged ammonia gas was not generated until the pH of
the solution reacted around 9.2 which is when equilibrium with the ammonia dissolving into water is reached.
This occurred after six hours of the Ouveas Premix being mixed with water. Ammonia gas continued to be
generated in the reaction jar after the water had been removed, which effectively represents a wetted Ouvea
Premix which is slowly drying out. The concentration in head space of the jar was measured at 35ppm (1
minute average) 22 hours after the water had been removed. This can be regarded as potential maximum
release in the building given there is not containment of the liberated gas by the bags.
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4.3.2

Bulker Bag Immersion Trial

It has been identified that there is a potential for water to enter the bags through the tear zip line spout at the
base of the bag and through the top spout which is sealed using a plastic tie (inner bag). As such, Taha
conducted a bag immersion trail based on a methodology developed by Jacobs to simulate how the bags are
stored and how they would react in an extreme flood event. The bag trial was witnessed by the author of this
report. Note that Taha conducted an earlier bag test, however, after review from Jacobs, it was identified that
the earlier bag test did not accurately simulate an actual flood scenario, hence the reason a subsequent test
with an amended methodology was taken.
The bag trail involved conducting an immersion test of 1-tonne bags of Ouvea Premix designed to determine
the amount of water that could enter the double-lined bags representing similar conditions at the Mataura site
should a flood event occur which results in water entering the building with inundation and immersion of the
bags stored there. In summary:
Two bags of Casthouse Ouvea Premix were totally submerged in water in a skip for a 24-hour period with a
further two bags placed on top of he immersed bags to represent how the bags are stacked and stored at
Mataura.
The amount of water entering each bag was determined by weighing each of the bags before and after the
trial.
The amount of ammonia gas produced was determined using Gastec tubes and a Crowcon T3 reader.
The water in which the samples were emerged in was also tested.
The test had the following findings:
There was no change in weight of the bags not immersed and the maximum amount of water measured in
the immersed bags was around 12% of the weight of the bag (128 kg of water into a 1,036 kg bag of
Ouvea Premix).
The bags were visually inspected and the submerged bags showed that virtually no water penetrated the
bag via the upper spout and that the main point of entry of water into the bags was via the lower zip tear
closed spout. The water penetrated to a height (measured from the base of the bag) of around 160mm.
No ammonia gas was detected in the headspace of the skip. Minimal amounts of ammonia gas was
detected in the headspace of the wetted bags (0.5-1ppm).
Assuming a water intrusion amount of up to 12% by weight, (as demonstrated in the immersion trial), 120 kgs of
water per tonne of material is introduced to the material which contains a maximum of 40% AlN. Assuming all
the water is used to hydrolyse aluminium nitride, this could produce up to 20.6kg ammonia per tonne of
Casthouse Ouvea Premix, and 2.1 kg ammonia per tonne of Landfill Ouvea Premix, based on a maximum AlN
concentration of 4%.
These are theoretical rates of generation, which may occur over a period of days or even years, given the selflimiting nature of the reaction. The mass of ammonia produced is reduced when you apply the average AIN
concentrations for the Ouvea Premix products.
The water in which the bags were immersed was sampled and was found to have slightly elevated
concentrations of fluoride and nitrate.
4.3.3

Summary of ammonia generation potential

The ammonia generation potential is regulated by the reaction mechanism of Ouvea Premix with water. When
fully immersed, the ammonia generated will dissolve into water ultimately forming ammonium. In this situation,
the amount of ammonia gas generated is negligible. When product is damp or no longer immersed in water, the
reaction mechanism will tend to slowly release ammonia gas over time. This reaction mechanism is not
instantaneous and therefore there is no potential to generate a large concentrated gas cloud. All these reactions
are moderated by the amount of material that gets wet.

AE04729_NEM-RPT-003

20

Hazard Identification and Risk Assessment

4.4

Evaluation Criteria

In order to evaluate whether the potential adverse effects of the discharge of ammonia from the Mataura site
are acceptable or not the consequences of a credible accident scenario need to be assessed against evaluation
criteria. In Table 3 we have listed a range of evaluation criteria which could be used to evaluate the
consequences of a credible accident scenario where ammonia gas is discharged to air.
Table 3 : Evaluation Criteria for Ammonia
Authority

Evaluation criteria

ppm

mg/m3

TWA

25

17

STEL

35

24

NOAEL

3.4

2.3

RfC

0.1

0.1

USEPA Risk Management
Programme

Toxic Endpoint (1-hr avg)

200

NIOSH

IDLH

300

231

ATSDR

Odour Threshold

50

38

ESL (1-hr avg)

0.250

0.190

ESL (annual avg)

0.025

0.019

NZ Workplace Exposure Standard

US EPA IRIS

Texas CEQ

The Ministry of Business, Innovation and Employment (MBIE) has published Workplace Exposure Standards
(WES) for a range of air contaminants that have the potential to be toxic, or present health and safety risks to
workers5. The WES typically assign time-averaged concentration limits which are not to be exceeded, and
include a short term exposure limit (STEL) of 15 minutes, and a time weighted average (TWA) of 8 or 12 hours
which is designed to represent exposure over a typical work shift. The STEL and 8-hour TWA for ammonia are
35 ppm and 25 ppm, respectively.
The workplace exposure standards are set at levels designed to prevent adverse health effects from workplace
exposure to toxic compounds, and are based on well-documented data where it is available. However there are
limitations to this approach, particularly in regard to the variability of response to toxic or irritant compounds from
person to person. The MBIE document consequently states that:
“Defining an exposure level that will achieve freedom from adverse health effects is the major consideration
for assigning these WES. However, compliance with the designated WES level does not guarantee that all
workers are protected from discomfort or ill-health. The range of individual susceptibility to hazardous and
toxic substances is wide, and it is possible that some workers will experience discomfort or develop
occupational illness from exposure to substances at levels below the WES.”
The USEPA has developed an Inhalation Reference Concentration (RfC)6 for ammonia based on the
assumption that thresholds exist for certain toxic effects such as cellular necrosis. In addition it considers toxic
effects for both the respiratory system (portal-of-entry) and for the effects peripheral to the respiratory system
(extra-respiratory effects). Inhalation RfCs were derived according to the Interim Methods for Development of
Inhalation Reference Doses (EPA/600/8-88/066F August 1989) and subsequently, according to Methods for
Derivation of Inhalation Reference Concentrations and Application of Inhalation Dosimetry (EPA/600/8-90/066F
October 1994).

5

6

MBIE, Workplace Exposure Standards and Biological Exposure Indices, 7th Edition, February 2013.
US Environmental Protection Agency, Integrated Risk Information System, 2,4-/2,6-Toluene Diisocyanate Mixture, 01/09/1995
(http://cfpub.epa.gov/iris/subst/0503.htm).
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The RfC for ammonia is 0.1 mg/m3. An RfC is an estimate (with uncertainty spanning an order of magnitude) of
a daily exposure of the human population (including sensitive subgroups) that is likely to be without an
appreciable risk of deleterious effects during a lifetime.
The No Adverse Effects Level for Human Equivalent Concentrations (NOAEL(HEC)) for ammonia which is
determined from an occupational study provide a continuous exposure is 2.3 mg/m3.
The USEPA Risk Management Program has been developed to assess the impacts of accidental releases form
facilities with large quantities of very hazardous chemicals and to mitigate the consequences of any releases
that occur. The Rick Management Program Guidance for Offsite Consequences provides a toxic end point for
ammonia of 200ppm. This airborne concentration has been published by the American Industrial Hygiene
Association (AIHA) and is the maximum airborne concentration below which it is believed that nearly all
individuals can be exposed for up to one hour without experiencing or developing irreversible or other serious
health effects or symptoms which could impair an individual’s ability to take protective action.
IDLH is an acronym for Immediately Dangerous to Life or Health, and is defined by the US National Institute for
Occupational Safety and Health (NIOSH) as exposure to airborne contaminants that is "likely to cause death or
immediate or delayed permanent adverse health effects or prevent escape from such an environment." The
IDLH is typically applied to emergency release scenarios rather in which a large volume of gaseous substance
is released at once resulting in sufficiently high concentrations as to result in health risk. The IDLH for ammonia
is 300 ppm (225 mg/m3).
The New Zealand Ambient Air Quality Guidelines have promulgated “critical levels”, designed to protect
ecosystem damage. The critical level for protecting ecosystems from ammonia in the New Zealand Ambient Air
Quality Guidelines is 8 g/m 3 as an annual average. This guideline is not appropriate for this situation as the
release as a result of a flood event will be for a relatively short duration.
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5.

Mitigation Measures

In the Assessment of Environmental Effects (AEE), Taha provided a range of measures to mitigate the effects
associated with storing Ouvea Premix at the Mataura site. These measures are important in identifying hazards
and credible exposure pathways. This section summarises the mitigation measures proposed. The measures
are further described in the Environmental Management Plan (EMP), which is attached in Appendix E.

5.1

Dust

In order to prevent dust from the handling of Ouvea Premix the material is loaded into double layer bulk bags at
NZAS. These bags are sealed and this effectively eliminates the dust emission potential during the handling
and storage of Ouvea Premix at the Mataura site. In addition, all bags are stored indoors and the main doors
will only be left open when material is delivered or collected for transportation.
Bags will be transferred from the trucks to the storage areas by forklifts, with the truck unloading occurring onsite but outside buildings. Should a bag be damaged during truck unloading the amount of material spilt will be
relatively minor and therefor the dust generation potential is also very minor. Taha has procedures to deal with
spills of material at the site should they occur.

5.2

Spillage

Taha takes a preventative approach to spills, ensuring first and foremost that all necessary actions are taken to
prevent spills from occurring. Preventative actions include:
Taking particular care when handling hazardous substances
Storing all hazardous substances in new, purpose built, heavy duty 1 tonne bags double lined bags with
mesh-woven outers and plastic liners, which are designed for forklifting and will minimise the chance of
spills during storage and handling;
Ensuring building where substances are stored and where most of the loading will occur are fully secure
and contain HSNO signage at the entrance to indicate the presence of hazardous substances onsite
Keeping the site in a tidy and orderly state, and ensuring all staff are trained in how to handle hazardous
substances to avoid spillage.
In the event of a spillage, staff will initiate the incident response procedure, which is detailed in the EMP.
Ensuring hazardous substances are contained and do not enter watercourses following a spill is crucial. In
particular:
Staff take special care to ensure substances do not enter Waikana Stream, including closing and
sandbagging nearby doors after a spill has occurred to avoid contamination
The potential for hazardous substances to enter the stormwater network is minimal as downpipes running
through the building are enclosed (a mark-up showing the indicative stormwater drainage channels and
pipes is provided in the EMP)
The internal water races have been covered by concrete over reinforced steel to avoid any material
entering the Mataura River in a spill.
All material that is involved in a spill will be collected using onsite spill kits, contained and returned to storage if
useable. If not useable, it will be downgraded into a different fertiliser product. As a result, any spillage that does
occur will not result in hazardous waste being produced. The EMP further details how to use the onsite spill kits,
including use of PPE.

5.3

Flooding

Taha has a two-tiered approach to preventing flood water from mixing with Ouvea Premix and to ensure Ouvea
Premix does not enter the waterway in a flooding event. Primarily, the buildings have a number of mechanisms
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to prevent water ingress in a large scale flood (and subsequent egress of water and product), including many
mechanisms that were successful in preventing water entering the buildings in previous floods. These
mechanisms include:
A flood water retaining wall along the majority of the north-western boundary of 68-121 Kana Street with
the Mataura River, built to withstand 600 mm above the highest recorded flood
Bolt on steel and concrete shutters attached to doors to prevent ingress of water, also built to withstand
600 mm above the highest recorded flood
All unused piping has been sealed and other essential stormwater piping have one-way valves installed to
prevent the ingress of water
The internal water races have been covered by concrete over reinforced steel to prevent water from the
Mataura River entering the building
Waikana Stream is checked and cleared regularly to enable free drainage
The open drainage channel to the east of 116-128 Kana Street building is checked and cleaned 6-monthly
to prevent surface flooding
Silica sandbags are stored on site to be used as emergency sand bagging in conjunction with polythene.
Secondly, in the unlikely event that water does enter the building in a flood (i.e. a flood higher than the largest
recorded flood), Taha has employed additional defences, including:
All hazardous substances are stored in double layer heavy duty bags with mesh-woven outside layer and
plastic lining, which would be difficult to breach in the event of a flood
The lower levels of the buildings on 109 Kana Street next to the Mataura River will not be used at all
Hazardous substances adjacent to the eastern side doorway of 116-129 Kana Street are stored on pallets
to prevent any contact with surface flooding off the adjacent bank.
In the event of a flood, the Flood Protection Plan, which is detailed in the EMP, will be initiated. The Flood
Protection Plan, including all flood protection measures, are checked 6-monthly to ensure it is still fit-forpurpose.
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6.

Source- Pathway Receptor Environmental Risk
Assessment

6.1

Introduction

The Source-Pathway-Receptor approach to quantifying risk to the environment and the surrounding community
from the use and storage of hazardous substances is based on the approach that hazardous substances will
not have an effect on the environment unless they can, by some means, reach a receptor in a concentration
high enough to cause a change in the receptors state. In order to have a concentration high enough to cause a
change in the receptors state one must consider the intrinsic toxicological properties of the material, the hazards
and the incident scenarios which could generate a release, the pathways which will lead to the environment and
community being exposed, the size and scale of the event, the concentrations at the receptor and the resulting
level of effect.
In this section we will:
Identify the hazards present in relation to the storage of Ouvea Premix and whether they could result in a
credible accident scenario (has offsite consequences)
Determine credible exposure pathways
Determine the scale of the consequences to people and the environment for the credible accident
scenarios determined pertaining to the storage of hazardous substances at the site
Conduct a source-pathway-receptor qualitative risk assessment to determine the level of risk posed by the
storage of hazardous substances at the site.

6.2

Hazards (Source)

Hazards have been identified relating to the storage of Ouvea Premix at the Mataura site. Each hazard could
potentially result in an accidental release to the environment, or accidental human exposure, if a failure or
incident event occurs. The likelihood of the incident occurring and the consequences of the event is covered in
the following sections.
A hazard is defined as a source of potential harm, or situation with the potential to cause loss of adverse
impacts. Hazards for the storage of hazardous substances are the Mataura sites include:
Toxic/corrosive properties of the substance (intrinsic hazards)
Eco-toxicity hazard
Dust emissions
Incompatibility of hazardous substances stored on site
Fire/explosion hazard
Natural hazard; and
Vandalism hazard.
6.2.1

Toxic/corrosive Properties (Intrinsic Hazards)

Toxicity and corrosiveness are intrinsic hazards for many chemicals transferred, stored and used at industrial
sites both during construction and operation. The toxicity hazards of the substances relate to the potential
adverse effects on workers at the site via ingestion/inhalation or dermal/ocular exposure and the surrounding
community in the event a major credible accident should occur. The level of toxicity is variable and relates to the
intrinsic properties of the substance and its concentration.
Substances to be stored at the site with potential for toxic/corrosive properties are:
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Ouvea Premix
Diesel oil
Ammonium Sulphate
Citric acid crystals.
The Safety Data Sheets for these materials show that they are relatively low in terms of toxicity with the most
toxic being ammonium sulphate which classed as a 6.1D. Some of the materials also pose minor corrosiveness
in terms of being a skin and eye irritants and, as such, if they remain in their containers they pose little risk to
workers handling the material and to the general community should a spill of the material occur. Apart from
diesel, all the products stored at this site are in a powder or crystalline form.
6.2.2

Eco-toxicity Hazard

The eco-toxicity hazards of the substances relate to the potential adverse impacts to ecosystems and natural
resources.
Substances to be stored that pose potential eco-toxic hazards are:
Ouvea Premix
Diesel oil
Ammonium Sulphate.
The quantities of diesel stored (100litres in five 20 litre drums) and ammonium sulphate (8 tonnes) is not large
and the storage arrangements and spillage procedures for these materials will mean the likelihood of these
materials entering any waterways and impacting on aquatic ecosystems is very low. For Ouvea Premix the
potential eco-toxic on nearby waterways effects under normal storage conditions are negligible. However
under flood conditions there could be some eco-toxic effects and these are evaluated in section 6.4 of this
reportDust Hazard
Apart from diesel, the hazardous substances to be stored at the site are in a crystalline, granular or powder
form. As such, these materials pose a potential dust hazard to workers and the surrounding area if they are not
stored and transferred appropriately.
6.2.3

Fire/Explosion Hazard

Fire and explosion are intrinsic hazards for many chemicals transferred, stored and used at industrial sites both
during construction and operation. The only substance to be transferred and stored at the facility which has a
fire/explosion hazard is diesel oil. This hazard is relatively low given the relatively high flash point of diesel
(Class 3.1D) and the small quantities of diesel that will be stored.
Ouvea Premix is not flammable. However, a fire at the subject site could result in toxic by-products (from the
combustion of chemicals) being discharged to air. Ouvea Premix has a melting point of around 2000 degrees
Celsius with the material rather than melting at a set temperature undergoing a series of phase transitions from
powder through to partially semi solid liquid. At 1400 degrees Celsius the material will be stable and no real
change will occur until at temperature of above 2000 degrees is reached. Therefore the potential for Ouvea
Premix to decompose in a building fire is very low.
The reaction of Ouvea Premix with water can generate small amounts of hydrogen gas (H2). Any formation of
hydrogen gas that occurs in the individual heavy duty bags as a result of flooding or localised dampness is
expected to be extremely low given the small localised reactions and will not result in a spontaneous ignition.
Any gas that is released outside the bags will rapidly disperse through building ventilation. Hydrogen only
becomes a problem if it is allowed to accumulate in significant volumes in confined spaces, which is extremely
unlikely to occur in these conditions. In the event of a flood, monitoring of the storage area once the flood
waters recedes is recommended to check that the hydrogen levels do not get up to levels approaching 10%
(4,000pppm) of the lower explosive limit for hydrogen which is 4% v/v.
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6.2.4

Incompatibility hazard

The chemical makeups of some substances make them unstable or reactive when combined with other
incompatible substances. This incompatibility may present an intrinsic hazard for many chemicals transferred,
stored, and used at industrial sites both during construction and operation.
Ouvea Premix will react though slowly when it comes into contact with water and will liberate ammonia at a
relatively slow rate, as either ammonia in the aqueous (when fully immersed in water) or gas phase (wet to
damp). The reaction mechanism for the generation of ammonia from Ouvea Premix reaction with water is
described in detail in Sections 4.2 and 4.3 of this report.
6.2.5

Natural Hazards

Natural hazards associated with the operation of the site include flooding and earthquakes.
The site is on an area identified in the Gore District Plan as potentially prone to flooding in an event larger than
the 1978 flood, which has been assessed as a 1 in 50-60 year flood. The flood assessment (provided in
Appendix F) indicates that, in the 1 in 100 year event (which has a 1% probability in any given year), it is likely
that one of the flood walls along the Mataura River would be overtopped. Assuming conservatively that the true
left flood wall fails, this will result in a flood up to 2.5 m deep around the site.
In this situation it would not be possible to protect the building from inundation, resulting in flooding of up to
2.0m deep in the buildings. It could therefore be expected that bags below 2.0m would become fully inundated
with water, allowing some water to enter the bags and wet the product. There is, however, almost no risk of the
1 tonne bags of Ouvea Premix being mobilised and carried out of the buildings.
In addition, the area could experience strong ground shaking during a large earthquake, and larger earthquakes
on distant faults could give rise to similar levels of ground shaking as would occur during a localised fault
rupture.
6.2.6

Vandalism Hazard

Deliberate damage by vandalism to the material stored on site or to the buildings the materials are stored in
could result in fire or release of hazardous materials to the environment in addition to damage to property or
person.

6.3

Exposure Pathways

The next stage of the Source-Pathway Receptor Environmental Risk Assessment is to determine for each
hazard if there is a credible exposure pathway which will result in an offsite consequence to the environment of
people living and working in the surrounding area. Only those hazards with credible exposure pathways will be
taken through to the consequence and risk assessment stage of the model. Exposure can be managed by a
series of measures which include eliminating, isolating or minimising the source of the exposure, the pathway
and or the receptor. The measures proposed in Section 5 of this report are designed to eliminate, isolate and
minimise the source of the exposure. In the analysis of credible exposure pathways the mitigation measures as
described in Section 5 of this report are considered.
Typically, human exposure pathways are:
Ingestion of contaminated water, soil or dust
Ingestion of contaminated produce
Inhalation of dust, gases or vapours generated at the site
Dermal exposure to dust, gases or vapours generated at the site.
Typically, environmental exposure pathways are:
Discharges to air and deposition of contaminants non soil and waterways
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Discharges to water via point source, fugitive and spillages
Discharges to land resulting in land contamination, and groundwater contamination
Discharges to land with overland flow paths to water.
The following section describes each of these pathways in relations to Taha’s proposed storage activities.
6.3.1

Inhalation, ingestion and dermal exposure to dust

Dust generated from the handling of granular, powdered and crystalline material at the site is identified as a
potential hazard which could result in offsite consequence. All the material handled and stored at the site is
enclosed in either one tonne bulker bags which are double layered and with their spouts tied off or are in
smaller bags which effectively eliminate the potential for the generation of dust at the site.
The bags are designed to meet the container drop requirements and would remain intact if dropped from a
forklift cradle and should a bag split the volume of dust generated will be small. In addition, Taha proposes to
load and unload all trucks onsite, thereby further reducing the potential for any dust emissions to be discharged
beyond the site boundary resulting in contamination of land and waterways.
Due to the packaging used and that the site is used solely for the storage of powdered material the exposure of
dust to the community and the environment is regarded in this situation not to be a credible exposure pathway.
6.3.2

Ingestion of contaminated produce

Dust generation from the storage of material at the site will have no offsite effects and as such will not result in
produce contamination. Therefore, ingestion of contaminated produce as a result of discharges from the storage
of dry materials is not considered a credible exposure pathway.
Any ammonia gas generated under normal conditions will generally remain in the bags, with a small quantity
escaping from the bags into the building and then discharging via fugitive sources (holes in the building
fabricate, doors etc.) before dispersing into the surrounding area. Ammonia is a gas and is highly reactive and
as such does not remain in the environment for long periods of time. It is not readily taken up by plants (would
tend to burn leaves in high concentrations) and therefore the ingestion of contaminated produce by ammonia is
not a credible exposure pathway.
6.3.3

Inhalation and dermal exposure of gases

As described in section 4 of this report, ammonia in the gaseous form can be generated when Ouvea Premix is
damp or wetted. Under normal storage conditions, very small quantities of ammonia are generated as a result
of changes in humidity and from condensation forming in the plastic bags. This ammonia is captured in the
sealed bags but small quantities will be released into the building and then some of this ammonia though highly
diluted by the volume of air in the building is discharged as fugitive emissions to atmosphere where it disperses
subject to the meteorological conditions at the time into the wider environment.
Monitoring conducted in the building by Taha and Jacobs indicate that the ammonia concentrations are
relatively low with the majority of the areas that bags are stored (dry and no condensation) reading between
zero to 0.6ppm. In areas where some bags have been exposed to damp conditions, ammonia gas readings are
between 4.0 to 13 ppm of ammonia. Monitoring conducted outside the building has not recorded any ammonia
apart from one occasion where ammonia was detected on the western side of the site, with the wind blowing
from the west. This recorded was attributed to a potential ammonia leak from Alliance Mataura’s operations. A
sample of the weekly monitoring reports prepared by Taha is provided in Appendix G.
Ammonia gas is not readily absorbed via the skin and as such is not this is not a credible offsite exposure
pathway. Ouvea Premix is a skin irritant and for this exposure to occur the community will need to come into
direct contact with Ouvea Premix which as discussed above for dust is highly unlikely and as such is not a
credible offsite exposure pathway.
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In a potential 1 in 100 year flood event with the failure of the eastern stop bank a significant number of bulk
bags containing Ouvea Premix could be inundated and therefore a far greater proportion of the material stored
could be wetted as compared to normal storage conditions. The potential mass of ammonia gas released
following an extreme flooding event could have offsite effects and is therefore a credible exposure pathway.
Also there is the potential for ammonia gas to be generated following a localised fire where sprinkler system is
used. The top of the bags are tightly tied and with the double layer protection only a small quantity of water
would penetrate the bags and this would be mainly form the water pooling on the concrete floor and entering the
bags via the pour spout zip. During the d operation of the sprinklers any ammonia gas released from the bags
would be scrubbed out of the air by the sprinkler sprays.
6.3.4

Discharge to Water

Under normal operations with the majority of the materials being stored at this site being in the granular or
powder form and contained in bags in a building there is virtually no pathway for the material to enter nearby
water courses, unless spilt material is deliberately washed into drains.
There is, however, likelihood that the site could be inundated in a 100year flood event should the east flood
walls fail. This would result in the material stored becoming potentially wet and as determined in the laboratory
bench trails and bag immersion tests result in some contaminants (predominantly ammonia and fluoride)
dissolving over time into the standing water. With flood waters swirling in and around the buildings there is a
pathway for contaminants released into the water in the building to enter the Mataura River and the Waikana
Stream. There will also be some natural drainage from the building as the flood water recede which will also
provide a flow path for contaminants released in to the flood waters. As such, discharge on contaminants
(ammonia and fluoride) to water following a major event is a credible exposure pathway.
6.3.5

Credible Exposure Pathways

From the analysis conducted above we have determined that there are two credible exposure pathways which
could result in discharges of contaminants from the storage of hazardous substances at the Mataura site which
could impact on a receptors in the wider environment (people and river ecology). Both exposure pathways
occur should a flood event result in inundation of the buildings on the Mataura site. They Are:
5)

Discharge of ammonia gas to atmosphere as a result of Ouvea Premix being wetted by a flood which is
inhaled by exposed individuals

6)

Discharge of ammonia and fluoride in flood water to the Mataura River and Waikana Stream.

6.4

Consequence Analysis

6.4.1

Discharge of Ammonia Gas to Atmosphere

The flood hazard assessment has identified that a 100 year flood event which coupled with failure of the true left
stop bank would result in flood heights on Kana Street of around 2.0 metres with a freeboard of 0.5 metres to
account for standing waves in the flood flows. This would mean that flood waters would via doors and other
openings enter the buildings which are used to store Ouvea Premix. It has been assumed in determining the
potential consequences from the discharge of ammonia as a result of the slow reaction of Ouvea Premix with
water that the building was flooded to a height of 2.0m and as a result two layers of the bulker baggers could be
immersed in water.
In undertaking this consequence analysis it is important to remember the reaction rates of Ouvea Premix with
water which are relatively slow and therefore the liberation of ammonia is slow. As well the release of ammonia
gas into the surrounding environment which will occur over days once flood waters have receded rather than in
an instantaneous release resulting in the formation and dispersion of a gas cloud downwind of the site. Whilst
the Ouvea Premix is immersed in water the generation of ammonia gas is limited as the majority of ammonia
produced is dissolves into the water and is present as aqueous ammonia.
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The consequences of this ammonia release from the reaction of water with Ouvea Premix is therefore quite
different to that of an emergency release of anhydrous ammonia from the failure event of a refrigeration system,
such as operated by Alliance Mataura which is sudden, rapid release of a relatively large quantity of ammonia
(dependent on the nature of the failure and the volume of ammonia in the system) that occurs for a short
duration. The release event effectively forms a gas cloud which travels and disperses downwind from the site.
For these types of major industrial incidents the consequences can be severe but occur over a very short period
of time and as such this is why IDLH and toxic endpoints have been developed to assess downwind
consequences.
We conducted a consequence analysis on the discharges of ammonia gas from the Taha storage site on the
surrounding area based on series of conservative assumptions derived from the flood modelling, observations
from the immersion trial (in which bags of Ouvea Premix were immersed in water), and the bench test (in which
samples of Ouvea Premix were immersed in a laboratory setting to allow measurement of the gaseous and
aqueous generation of ammonia). The assumptions and quantifications of ammonia release are provided in
Table 3 below.
Table 3 Quantification of Ammonia Discharges from Taha Site Inundation
Parameter

Total amount of Ouvea Premix
stored at site
Amount of Ouvea Premix
inundated by flooding
Amount of Ouvea Premix affected
by water entry into bags
Total ammonia generated from
Ouvea
Amount of ammonia released
from bags
Amount of ammonia released
from building
Discharge rate of ammonia from
site
Area of discharge
Discharge rate of ammonia

Assumption

All Ouvea Premix is treated as Casthouse Ouvea Premix
Water level rises and covers two layers of bags height of the
stacked Premix
<15% as per bag immersion trial
Assume emission factor of 0.53 kg per tonne over a 48 hour period,
as determined in bench test (for loose Ouvea Premix in water)
Assume half of ammonia released is retained in the bags as they are
sealed
Assume half of ammonia released from bags is retained within the
building

Quantity

10,000
tonnes
6,667
tonnes
1,000
tonnes
530 kg NH3
265 kg NH3
132.5 kg NH3

Assume ammonia is discharged at a continuous rate over 48 hours

0.77 g/s

Defined building area used for area source emission
Discharged constantly over the total area at height of 3m above
ground.

10,800m
7.1 x 10-5
2
g/m /s

2

Using the contaminant discharge rate provided in Table 3, screening dispersion modelling was performed using
the USEPA Screen3 model to predict one hour average ground level concentrations of contaminants downwind
from the storage site. Screen3 is a single source Gaussian plume model which provides maximum one hour
average ground-level concentrations for a source. The model assumes flat terrain and a range of
meteorological conditions and predicts the worst-case ground level concentrations for a contaminant as a onehour average. The model is generally highly conservative in its predictions relative to more sophisticated
dispersion models. Ammonia is not a dense gas and is discharged as a neutrally buoyant gas. The Screen3
model was run as an area source.
The results of the screening for ammonia are provided in
illustrating the decrease in ground level concentrations with distance from the source.
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Figure 4 : Maximum Predicted 1-hour Average Concentrations of Ammonia with Distance from Storage Site
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A maximum 1-hour average concentration of 2.2 mg/m3 is predicted to occur approximately 100 metres from the
source. This is below the NOAEL(HEC) concentration for ammonia of 2.3 mg/m 3, which is the level of
continuous exposure to ammonia below which will not result in observable health effects. The model indicates
a rapid decrease in concentration over distance. At the predicted concentrations people in the area would
typically not be able to smell any ammonia odour which has an odour threshold of around 38 mg/m3.
The modelling indicates that the consequences of the ammonia gas release will be acceptable.
6.4.2

Discharge of Ammonia and Fluoride into Flood Waters

Solution from the bench immersion tests of Casthouse Ouvea Premix were analysed for nitrogen species
(ammonia, nitrate, nitrite, total nitrogen) and fluoride. These results are provided in Table below.
Table 5 Liquid sample analysis results (g/m3)
Analysis

Blank

Ammonia (N-NH3) <0.01
Nitrate (NO3)
0.59
Nitrite (NO2)
<0.01
Fluoride
0.09

Bagged sample

Loose sample

134
0.91
0.03
82.3

220
1.31
0.07
162

Note that the lab results for total nitrogen were not available at the time of this report.
The contaminants generated by the Ouvea Premix into the water that the bags are immersed in would be
discharged with the receding flood waters. Taking the results of the liquid sample analysis in Table 5, the
generation potential of Ouvea Premix for aqueous ammonia can be calculated based on the volumes of water
(1200 mL) and premix (500 g) placed in the reaction vessels.
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Table 6 : Ammonia, Fluoride and Nitrate generated over 2-day bench test

Analysis

Bagged Ouvea
Premix
Loose Ouvea
Premix
Analysis

Bagged Ouvea
Premix
Loose Ouvea
Premix
Analysis

Bagged Ouvea
Premix
Loose Ouvea
Premix

Ammonia

Total mass of

concentration
3
(g/m )

ammonia
generated (mg)

134

161

0.32 kg/tonne

220

264

0.53 kg/tonne

Ammonia generation potential of Ouvea Premix in 48-hour immersion
simulation

Fluoride

Total mass of

concentration
3
(g/m )

fluoride
generated (mg)

82

99

0.20 kg/tonne

162

194

0.39 kg/tonne

Fluoride generation potential of Ouvea Premix in 48-hour immersion
simulation

Nitrate

Total mass of

concentration
3
(g/m )

nitrate
generated (mg)

0.32

0.38

0.0008 kg/tonne

0.72

0.86

0.0017 kg/tonne

Nitrate generation potential of Ouvea Premix in 48-hour immersion
simulation

The flood waters that accumulated in the building will be discharged in part back into the Mataura River during
the flood event and as the flood waters recede. Whilst in flood the Mataura River will have a flow rate for a 100
year event of around 2700 m 3/s which will provide a huge level of dilution for the discharged contaminants into
the Mataura River and as such the consequences are predicted to be minimal on aquatic life. To demonstrate
this we have used the same assumptions in the ammonia gas consequence analysis in respect to determining a
discharge rate based on the quantity of material inundated.
Table 7 : Ammonia, Fluoride and Nitrate Discharge to Water Assumptions
Parameter

Assumption

Quantity

Total amount of Ouvea Premix
10,000
All Ouvea Premix is treated as Casthouse Ouvea Premix
stored at site
tonnes
Amount of Ouvea Premix
Water level rises and covers two layers of bags height of the stacked
6,667
inundated by flooding
Premix
tonnes
Amount of Ouvea Premix affected
1,000
<15% as per bag immersion trial
by water entry into bags
tonnes
Assume emission factor of 0.53 kg per tonne in to water over a 48
Total ammonia generated from
530 kg
hour period, as determined in bench test for loose Ouvea Premix in
Ouvea
NH3
water
Total amount of fluoride
Assume emission factor of 0.39kg per tonne in to water over a 48 hour
390kg F
generated from Ouvea
period, as determined in bench test for loose Ouvea Premix in water
Assume emission factor of 0.0017 kg per tonne in to water over a 48
Total amount of nitrate generated
hour period, as determined in bench test for loose Ouvea Premix in
1.7 kg NO3
from Ouvea in water
water
Flood flow 100 year event
Assume a flood flow for a 48 period equating to 50 year event.
2350 m3/s
Concentration of Ammonia in
All the ammonia is discharged to the Mataura River.
1.3 mg/m3
Mataura River
Concentration of Fluoride in
0.96
All the fluoride is discharged to the Mataura River.
Mataura River
mg/m3
Concentration of nitrate in
0.0042
All the nitrate is discharged to the Mataura River
Mataura River
mg/m3
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The calculation assumes that all the ammonia over the 48 hour period will be discharged to the Matuara River
and after appropriate mixing will result in a change in concentration of the river. ANZECC7 freshwater guideline
for protection of aquatic ecosystems (99% level of protection) is 320 µg/L and the predicted concentration as a
result to the discharge of ammonia with flood waters after mixing is 1.3 µg/L. The ANZECC guidelines do not
provide a guideline for fluoride. The New Zealand Drinking Water Standards provide a Maximum Acceptable
Value for fluoride of 1.5 mg/L and the predicted a concentration of fluoride for the Taha sits discharges during a
flood event in the Mataura River after mixing of 0.96 µg/L. For nitrate8 NIWA has determined for freshwaters a
chronic – high conservation value systems (99% protection) concentration of 1 mg/L . The predicted
concentration of nitrate in the Mataura River as result of discharges form the Taha site in a flood event is
0.0042 µg/L.
The level of dilution provided by the Mataura River during a flood even is large and as a result the contaminant
concentrations of the discharges will not reach a level which adversely effects the aquatic ecology.
Not all the water that enters the Taha Mataura storage site as a result of the flood will be discharged back to the
Mataura River and there will be pools of water remaining in the building once the flood has receded. This water
would remain in contact with the bulk gas of Ouvea Premix and as such contaminants from the Premix will
continue to be dissolved in to the water. This standing water will need to be tested to determine its
contamination concentrations and whilst the site is waiting for the laboratory results this water will needed to be
prevented from being discharged to the Mataura River and Waikana Stream. Taha have advised that the
pooled standing water would be bunded using sandbags and spill booms to prevent it discharging from the site.
It is anticipated that the concentrations of key contaminants ammonia, fluoride ad nitrates will be more elevated
in the standing water left over from the flood as compared to the flood event and these would most likely require
treatment before being discharged.

7

8

Australian and new Zealand Guidelines for Fresh and marine Water Quality 2000, Australian and New Zealand Environment Conservation Council
(ANZECC
Updating nitrate toxicity effects on freshwater aquatic species, NIWA, Prepared for Ministry of Building, Innovation and Employment : Funded by
Envirolink, January 2013
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7.

Environmental Qualitative Risk Assessment

Using the information provided in section 6 of this repot, an environmental qualitative risk assessment was
conducted for the site. The qualitative descriptors of likelihood and consequence and the risk matrix used to
determine the level of risk is provided in Appendix H. The analysis is based on the guidance provided by NZS
4360 Risk Assessment using the following methodology:
Identify the hazards using the station design information;
Identify the potential effects of those hazards;
Identify mitigation measures; and
Use the Impact matrix has been that considers the following for each discharge or activity (hazard) when
determining the level of ‘significance’ of the impact:
-

The scale of the resulting impact;

-

The severity of the impact;

-

The frequency of occurrence of the impact;

-

Duration of the impact; and

-

Offensiveness of the impact.

7.1.1

Level of risk

The following sections set out the environmental qualitative risk analysis conducted for all environmental
hazards identified in respect of the storage of hazardous substances at the subject site. A summary of the
hazards and the level of risk they pose are presented in Table 8 and further discussed in the following section.
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Table 8 : Environmental Qualitative Risk Assessment

Risk Analysis
Hazard
Worker exposure
to toxic
substances

Release of toxic
substances to the
environment

Fire

Cause(s)
Human exposure to stored
hazardous substances by
ingestion or dermal/ocular
exposure
Spillage of minor quantities
of hazardous substances
Discharge of dust from
handling and storage of
Ouvea Premix
Spillage of material from
transport during transfer to
storage areas in buildings
Ammonia during normal
storage operations

Effect

Mitigation

Medical or first aid treatment may
be required for exposed workers.

Hazardous substances stored in sealed bags. Compliance with Environmental
Management Plans (EMPs) and associated procedures.

Exposure to environment of
hazardous substances.
Dust entering waterways and
exposure to people living in
surrounding area
Spillage of hazardous materials in
load- area (granular and powder).
No off-site effects.
Medical or first aid treatment to
workers and odour nuisance
offsite

Compliance with EMPs and associated procedures Worker training in use of spill
clean-up kits.
All granules and powder are contained in double layer bags which prevent release of
dust to air. Only small number of bags are handled out doors and if split dust release
would be minimal.
Transfer points are in the main located inside buildings. Transfer procedures will be
updated and included in the local EMPs.

Ammonia released as a
result of a flood inundating
Ouvea Premix bags

Medical or first aid treatment to
workers and potential offsite
effects to the community

Ammonia and fluoride
released to Mataura River
as a result of flood
inundating the storage area

Effects on aquatic ecosystems
located in the

Deployment of fire
suppression in event of fire
at the facility

Contamination of stormwater from
firewater and foam from fire
suppression.
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The storage areas are kept dry to prevent water Ouvea reaction which generates
ammonia, and monitoring is conducted in storage areas to check ammonia levels
Reaction rate of water with Ouvea is slow so release rate is not instantaneous
resulting in a gas cloud. Bags and staking arrangements will restrict amount of water
that enter the bags to react with Ouvea. Whilst bags are immersed in water the
ammonia generated will be dissolve into the water rather than convert to gas
Reaction rate of water with Ouvea is slow so release rate is not instantaneous and
occurs over the period of the flood. Bags and staking arrangements will restrict
amount of water that enter the bags to react with Ouvea. The flood volumes are
large in the Mataura River providing a high level of dilution of contaminants
discharged into the river. Flood flows in the building will not result in the removal of
bags from the building.
Fluids including firewater are collected in catch ponds for reinjection with brine into
reinjection wells.
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Consequence

Probability

Hazard
Risk
Index

4

D

Low

5

D

Low

5

C

Low

5

E

Low

5

C

Low

3

E

Low

4

E

Low

4

D

Low
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Accidental combustion of
minor quantities (diesel,
paints etc) of hazardous
substances

Fire damage to facility or workers.

Compliance with EMPs and associated procedures, including worker training in
handling of hazardous substances and storage of materials in flammables cabinets.

4

D

Low

Fire deliberately lit

Fire damage to facility or workers.

Security protocols to prevent unauthorized access to site. Fire detection and
suppression systems deployed.

4

E

Low

Fire resulting from electrical
system failure

Fire damage to facility or workers.

Fire detection and suppression systems deployed.

4

D

Site has security fencing in part and limited access.

3

C

Med

Flood protection which provides adequate protection for a 50 year flood event.
Hazardous substances contained in double layer bulker bags.

3

E

Low

Vandalism

Unauthorized access to site
by vandals

Flooding

Flooding from severe rain
event
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Damage to facility storage
containers or equipment,
potentially resulting in release of
hazardous substances to the
environment.
Release of hazardous substances
to environment.
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8.

Conclusions and Recommendations

8.1

Conclusions

The ammonia generation potential is regulated by the reaction mechanism of Ouvea Premix with water. When
fully immersed, the ammonia generated will dissolve into water ultimately forming ammonium. In this situation,
the amount of ammonia gas generated is negligible. When product is damp or no longer immersed in water, the
reaction mechanism will tend to slowly release ammonia gas over time. This reaction mechanism is not
instantaneous and therefore there is no potential to generate a large concentrated gas cloud. All these reactions
are moderated by the amount of material that gets wet.
From the hazard identification and assessment of potential exposure pathway we have determined that there
are two credible exposure pathways which could result in discharges of contaminants from the storage of
hazardous substances at the Mataura site which could impact on a receptors in the wider environment (people
and river ecology). Both exposure pathways occur should a 100 year flood event result in inundation of the
buildings on the Mataura site. They are:
Discharge of ammonia gas to atmosphere as a result of Ouvea Premix being wetted by a flood which is
inhaled by exposed individuals
Discharge of ammonia, fluoride and nitrate in flood water to the Mataura River and Waikana Stream.
A consequence analysis was conducted on the discharges of ammonia gas and discharge of ammonia,
fluoride and nitrate in flood water from the Taha storage site on the surrounding area based on series of
conservative assumptions derived from the flood modelling, observations from the immersion trial (in which
bags of Ouvea Premix were immersed in water), and the bench test (in which samples of Ouvea Premix were
immersed in a laboratory setting to allow measurement of the gaseous and aqueous generation of ammonia.
Dispersion modelling of the ammonia, based on a discharge rate calculated based on a set assumptions,
indicates that the consequences of the ammonia gas release will be acceptable. A mass discharge based
equation was sued to calculate discharge rates of ammonia, fluoride and nitrate which has dissolved into site
flood waters and have discharged in to the Mataura River during a flood event. The effects of this discharge
due to the high level of dilution provided by the flood waters indicate that the effects on the aquatic ecosystems
of the Mataura River will be minimal.
The qualitative risk assessment has assessed all hazards as having low to moderate levels of risk and is
acceptable. The risk posed by the storage of Ouvea Premix at the Mataura site on the surrounding environment
is acceptable, even when extreme flood events are considered.

8.2

Recommendations

Taha needs to instigate its Environmental Management Plan at the site in order to adequately manage and
monitor the storage of Ouvea Premix.
Taha needs to develop procedures for managing and monitoring standing water in the building as a result of a
flood event which will have potentially elevated concentrations of contaminants.
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Appendix A. Site Layout Plan
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Appendix B. Safety Data Sheets
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Appendix C. Material testing
C.1

Bag Immersion Testing Methodology

As discussed, Jacobs has requested Taha undertake an additional bag test to support the Mataura resource
consent application. The bag test should incorporate the following proposed methodology:
(1) Identify suitable location for bag test:
We suggest conducting the bag test at Bond Row where there may already be fugitive
ammonia emissions (and blending is already permitted by resource consent).
Necessary PPE must be used.
Sucker truck access will be required to empty skip water after test.
Taha will need photo and written records of the bag test.
(2) Line skip bin with plastic liner, as per original methodology.
(3) Identify 4x1 tonne bags of Ouvea Premix (the same as those stored in Mataura), number the bags 1-4
and weigh them, keeping a record of bag weight. [Note: If possible to safely replicate the stacking
arrangements at Mataura i.e. 3 high then this would be worthwhile following the other recommendations
as per method]
(4) Place the bags in the skip – two on the bottom and two stacked on top (as they are stacked in Mataura).
Keep a record of the location of each bag in the skip.
(5) Fill the skip with water, record height of the water above the lower bag(s).
(6) Record the initial pH level of the water.
(7) Cover the skip was plastic sheeting to confine any gases that may be omitted.
(8) Obtain further pH readings at 12 and 24 hours after bags have been submerged. Also keep a record of
any observations of odour during the test (such as ammonia and hydrogen sulphide).
(9) After 24 hours, measure ammonia concentrations in the headspace with Gastec tubes (Bruce to
conduct testing on arrival).
(10) Remove bags individually, allowing water that has entered the bag cavity (i.e. between the plastic and
mesh-woven layer) but not come into contact with the material flow back into the skip.
(11) Weigh each bag individually. Keep a record of weight.
(12) If possible, open each bag and estimate the depth of water that has got into the bag from the top and
the bottom (i.e. in centre meters).
(13) Bruce Clarke will also be able to assess the material inside the bags for ammonia production.
(14) Take a final pH reading of the water in the skip, prior to discharging the water safety.
(15) Dispose of or dry the tested material as appropriate.

C.2

Bench Ouvea Premix Immersion Testing
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Appendix D. Environmental Management Plan
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Appendix E. Flood Hazard Assessment
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Appendix F. Matuara Store Weekly Monitoring Reports
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Appendix G. Risk Descriptors and Risk Matrix
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Qualitative Descriptors
1 Consequence
Financial impact (to Top Energy)

Schedule Delay

1

Severe

1

>$100m

1

> 6 months late

2

Major

2

$10m - $100m

2

2-6 months late

3

Moderate

3

$1m - $10m

3

1-2 months late

4

Minor

4

$10k - $1m

4

1 week to 1 month late

5

Insignificant

5

<$10k

5

Less than a week late

Safety

Environment

1

Widespread reputation loss
to more than one business
unit, extreme community
outcry nationally.

2

Major offsite release, short to
medium term environmental
damage. Remediation in terms of
months.

2

Widespread reputation loss
to single business unit,
widespread community
outcry.

3

Offsite release, no significant
environmental damage.
Remediation in terms of weeks.

3

Regional reputation loss,
local community outcry.

4

Local client concern, local
community concern.

5

Workforce concern, low
community concern.

1

Major offsite release, long term
environmental damage.
Remediation in terms of years.

2

Extensive injuries or
chronic health issues.

3

Lost Time Injury (off
work recovery
required) or short /
medium term health
issues.

1

Single fatality or
permanent disability.

4

Medical treatment
required or short term
acute health effects.

4

Major onsite release with some
damage, no offsite damage.
Numerous and/or widespread but
small scale impacts on energy
and waste. Remediation in terms
of days.

5

Local treatment with
short recovery - minor
short term health
effects.

5

Onsite release, containable with
minimal damage. Localised
impact on energy usage.
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2 Likelihood

Project Frequency

Probability

Environmental Likelihood

A

Almost Certain

A

More than once during the
project.

>0.5

Common occurrence, high
volume/use.

B

Probable

B

Once during the project.

0.1 - 0.5

Common occurrence, low
volume/use.

C

Possible

C

Could happen during the
project life.

0.01 - 0.1

Occasional occurrence, high
volume/use.

D

Unlikely

D

Unlikely to occur during project
life.

0.001 - 0.01

Occasional occurrence, low
volume/use.

E

Very unlikely

E

Very unlikely to occur during
the project life.

<0.001

Rare occurrence.
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Risk Ranking Matrix
Absolute
Rankings

Insignificant

Minor

Moderate

Major

Severe

5

4

3

2

1

Almost certain

A

5

6

7

8

9

Probable

B

4

5

6

7

8

Possible

C

3

4

5

6

7

Unlikely

D

2

3

4

5

6

Very unlikely

E

1

2

3

4

5

Insignificant

Minor

Moderate

Major

Severe

5

4

3
Very
High

2
Very
High
Very
High

1
Very
High
Very
High
Very
High

Risk
Categories
Almost certain

A

Medium

High

Probable

B

Medium

Medium

High

Possible

C

Low

Medium

Medium

High

Unlikely

D

Low

Low

Medium

Medium

High

Very unlikely

E

Low

Low

Low

Medium

Medium
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