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Executive Summary 
Hydrocarbon based refrigerants at IcePak Coolstores Ltd Tamahere site had been used for 

about five and a half years prior to the explosion. No risk assessment was made prior to 

installation of the hydrocarbon based refrigerants. 

The refrigeration installation did not meet the accepted safety standards and legal 

requirements and had a history of leakage of refrigerant due to the design of the plant.  The 

refrigeration engineer did not have the knowledge and experience to construct and run this 

type of plant in a safe manner although there was a clear Standard namely AS/NZS 

1677:1998 to provide guidance on how to do so.   The type and size of plant was not able to 

be safely converted to hydrocarbon refrigerants without extensive modification.  

In the period 2004-2006 Icepak Coolstores Limited for a time ran areas of the cool store 

complex without gas sensors or emergency ventilation in place even after being advised to 

install sensors and ventilation. At the time of the explosion some safety systems were in 

place but were inadequate for the risks and in fact the type and way they were introduced 

added more risks into the plant. 

There was a leak five and a half months prior to the accident that was most likely very 

similar to the circumstances that occurred on the day of the explosion but was not 

recognized as a portent of a possible future occurrence. 

On the day of the explosion it is believed a break in a pipe attached to a compressor leaked 

filling a plant room with hydrocarbon based refrigerant called Hychill Minus 50. A gas sensor 

which was present to detect leaks is likely to have failed to activate. The refrigerant was 

ignited shortly after firemen who were responding to a smoke alarm activation had entered 

the room. The source of ignition is most likely to be an electrical source in the main 

switchboard in the room.    

There was no warning signage that adequately indicated to the firemen who attended the 

smoke alarm activation- caused by the refrigerant- that an LPG type refrigerant was being 

used on the site. 

The New Zealand Fire Service Commission utilizes a “Safe Person Concept” to reduce the risk 

to it employees when on front line duty. This concept does not appear to have been 

implemented in a practical way during front line activities especially when firemen are 

responding to non fire incidents.     

A cause analysis has identified areas where organizational improvements are needed. 

It is recommended that legal action be taken against some parties.  
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Scope of Investigation 
This report is the result of an investigation by the Department of Labour into the 

circumstances that led to the explosion and subsequent death and injuries to employees of 

the New Zealand Fire Service Commission.  

In order to properly understand these circumstances it is necessary to go back in time and 

identify how a combination of events led to the circumstances that the firemen found 

themselves in on that Saturday afternoon. Such analysis is often referred to as root cause 

analysis and is predicated on the proposition that accidents have multiple causes that 

contribute in different ways to the final outcome. It is important to understand that these 

causes are not always breaches of legislative requirements but may also include failures in 

organisational, contractual and regulatory performances as well as failures in regulatory 

frameworks. Only by understanding the different levels of causes can corrective action and 

effort be directed at appropriate areas to prevent a re-occurrence.  

This report will make some recommendations focused at the organizational level that the 

Department believes will reduce the likelihood of a re-occurrence of this type of accident. 

Further work is being carried out looking at the wider possible influences and will be 

reported separately.   

The analysis of these types of events can be carried out and reported in many different 

ways. It has been decided that the best framework to describe the circumstances that led to 

this explosion is to approach it from two broad perspectives namely the Tamahere site and 

New Zealand Fire Service.  

These were chosen because using the Tamahere site as a perspective allows an analysis of 

the regulatory and organisational influences on the safe operation of the cool stores. The 

choice of NZFS as a perspective allows a focus on the main employer and to make a linkage 

between the emergency responder and the nature of the hazard on the site. 

The report will also analyse the legal responsibilities of various parties under the Health and 

Safety in Employment Act 1992, Hazardous Substances and New Organisms Act 1996 and 

relevant Regulations and make recommendations as to what action should follow.  

This Report has three Volumes. Volume One contains the report, analysis and some 

recommendations to prevent a re-occurrence. Volume Two contains an analysis of how 

parties met their legal responsibilities and recommendations as to enforcement action if 

any. Volume Three contains the appendices.  
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Saturday Afternoon 5th April 2008 
 

At approximately 4pm eight Firemen from the Hamilton Fire Station were dispatched to 

smoke alarm activation at IcePak Coolstores Ltd site in Tamahere Hamilton.1  

Appliances 411 and 412 arrive on site at 30 Devine Road Tamahere. 

Appliance 411 proceeded around the cool store to the office on Northern side to check if the 

site has a PFA (private alarm panel).  

A “K77” (nothing showing brigade investigating further) call put in. 

Station Officer WELLS requested Senior Fire Fighter GRYLLS put in a request to New Zealand 

Fire Service communications centre ( CommCen) to get a key holder.  Message from 

CommCen that key holder unavailable. 

SO WELLS, as officer in charge of 411 with SFF BEANLAND (No 1) and Senior Fire Fighter 

BROWN (no2) checked the area around the office for a PFA panel. None found. 

SSO LOVELL advised SO WELLS that 412 will drive around to the other side of the building 

looking for a PFA panel.  

412 drove through the between 2 buildings and parked where 411 could follow them 

around. 

Fire Fighter HALFORD states that a smell was noted when driving between the buildings, 

discussion between FF HALFORD and SFF WALKER re smell. 

SO WELLS, SFF BEANLAND and SFF BROWN meanwhile were walking around the site 

checking for PFA panels or other signs of smoke or fire. They checked an area called Tatua 

and Lichfield cool rooms. 

SO WELLS, SFF BEANLAND and SFF BROWN proceeded to check the North West side of the 

central set of buildings. 

SFF BEANLAND indicates that as they were conducting their search and when in the 

approximate location of the canopy by the West room he heard an alarm coming from 

approximately the area marked on the plans as the Waikato and Transit rooms. 

SSO LOVELL exited 412 and SFF NEIL put on his drivers jacket. 

SFF NEIL, SFF WALKER and FF HALFORD exit 412. 

FF HALFORD and SFF WALKER walk around the building trying to locate source of smell. 

                                                           

1 See Appendix 1 for layout and photograph of IcePak complex 
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Some steam/mist/fog/haze/cloud is noted around the area later referred during the 

investigation as Plant Room 1.  

SO WELLS calls SFF GRYLLS on handheld RT and asks him to put in Situation Report (Sitrep) 

and to come around to middle of premises. 

SFF GRYLLS "Sitrep S.O. Wells….ah….Brigade attempting to gain entry to building". 

Report "...Appears to be smoke coming from building, possibly leaking refrigerant, 

investigating further over." 

SFF GRYLLS called Signature security group, was advised that they were trying to locate a key 

holder and would get back to him on cell phone. He drives 411 around to location of 412 and 

assists to unload breaking in gear. 

Senior Station Officer LOVELL asks SFF GRYLLS to confirm key holder ETA. 

SFF GRYLLS contacts Signature Security and is told key holder is an hour away. 

SFF GRYLLS passes on this message to SO WELLS and SSO LOVELL. 

FF HALFORD and SFF WALKER observe that the smell is stronger around area on drawings 

identified as blaster (blast freezer). 

SFF BROWN attempted to open sliding door by plant room 1. Door was padlocked inside, 

BROWN could move padlock closer but was not able to cut it. 

FF HALFORD and SFF WALKER make their way back towards the members of 411 who are 

attempting to open sliding door into plant room. FF HALFORD noted that smell not as strong 

where the crews were attempting entry. 

FF HALFORD and SFF WALKER return to their appliance. 

SFF WALKER and FF HALFORD advised by SSO LOVELL that entry had been gained via a door 

however a large amount of pallets blocked entry. 

Entry via sliding door into plant room 1 using bolt cutter was attempted but was not 

successful. 

FF HALFORD attempted to assist 411 crew in opening the sliding door. 

SFF WALKER walked over to where SFF’s BROWN and BEANLAND were trying to open the 

sliding door. 

SFF WALKER noted a misty cloud low to the ground approximately 2 foot thick with an 

almond lemony smell, did not smell like ammonia or LPG. 

FF HALFORD sniffs at the door, very faint smell of gas detected. 

SFF WALKER says he noted a person further down the alleyway who said “that’s perfect that 

stuff’s okay, that’s perfectly normal it’s just refrigerant.” 



Department of Labour Tamahere Investigation Report   Volume One                                                                          

  

Final    Page 9 of 78         

FF HALFORD returns to SFF WALKER’S location.  

SFF NEIL puts helmet on nib wall close at hand. 

SFF NEIL and SSO LOVELL standing behind 412.  

SFF BEANLAND located a wicket door held by a bolt on the inside and then collected a 

reciprocating saw from 411. 

SFF BROWN held the door ajar. 

SFF BEANLAND cut the bolt on the wicket door with the reciprocating saw. He noted wafting 

gas coming from “Louvre windows” above door on plant room 1. 

SFF BEANLAND returned reciprocating saw to appliance 411. 

As there was no handle on exterior of door, SFF BROWN pushed the door inwards. 

SO WELLS seen starting up his B/A. 

Firefighters WELLS, BEANLAND and BROWN enter the plant room. 

SFF BEANLAND was drawn into the room by the sound of the gas and noted that there was 

gas like when you open a freezer on the floor. 

SFF GRYLLS puts a call through to CommCen advising “Sitrep entry gained brigade 

investigating using BA over". 

It is discovered that the door is designed to open outwards and that it is now buckled. 

SFF GRYLLS sees a brigade member trying to push open the door a bit more. 

SFF BEANLAND locates a gas leak emanating from between a nut on the top of a compressor 

and a copper pipe.   

SFF BEANLAND advises SO WELLS and SFF BROWN he has found the leak and advises he 

believes it can be repaired. 

SFF BEANLAND leaves to get a crescent spanner from appliance. 

SO WELLS demonstrates to SFF BROWN how the gas can be pinched off by hand. 

SFF NEIL and SSO LOVELL are by 412 and see that the door into the plant room appears to be 

jammed with two hands pulling on the door from the inside. 

SSO LOVELL told SFF NEIL to take a pinch bar and assist the people inside the building open 

the door. 

SFF NEIL collects a pinch bar and goes over to plant room 1 door. 

SFF NEIL bends down and uses pinch bar to slightly raise the door allowing the staff inside to 

open it. 
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SFF NEIL takes a step inside to make sure it was going to open. 

SFF NEIL stands up hearing a high pressure gas leak from inside the room. He sees two 

firefighters by the door both in BA. 

SFF NEIL begins to exit to allow the two officers to exit. 

SFF BEANLAND collects the crescent spanner. 

SFF WALKER sees SFF NEIL standing in the doorway. 

SFF GRYLLS finishes SITREP, exits vehicle and starts walking towards SSO LOVELL. 

SFF NEIL hears a large explosion from within the plant room followed by a huge explosion. 

SFF NEIL flew through the air and when he regains his feet finds himself in a large fireball. 

Fireball evaporates and SFF NEIL heads to 412 to summon assistance. 

SFF GRYLLS takes over sending priority message to CommCen. 

 

SSO LOVELL died and the other seven firemen were seriously injured2. 

----------------------------------------------------------------------------- 

                                                           

2 See Appendix 2 for position of fireman at time of explosion. Diagram courtesy of NZFS 
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The Tamahere Site 

History 

The property of 30 Devine Road Tamahere is located within the Waikato District Councils 

boundary. Records held by the Waikato District Council in relation to the Building Act 2004 

and the Resource Management Act 1991 for the property(s)3 at 30 Devine Road Tamahere 

were reviewed as part of this investigation. 

Waikato District Council records date back to 1967 and indicate that the site grew from a 

market garden venture with a cool store to a cool store business. A number of building 

consents were applied for by the various companies that owned the site and are on record 

at the Waikato District Council office.   

In 1979, the first cool store and packing shed was built on the site at 30 Devine Rd, 

Tamahere by Mr. Arnold Koppens.  The original purpose was for preliminary processing and 

storage of horticultural produce, fruit and vegetables.  

In 1985 the original complex was destroyed in a fire consequently all buildings on the site as 

at 5 April 2008 had been constructed after 1985. 

The company was originally called IcePak Industries Ltd. The company IcePak Coolstores Ltd 

(IcePak) was incorporated on 26th April 1988.  

Mr. Koppens said he sold his shareholding in 1990, to Mr. Jan Van Eden. Under Mr. Van 

Eden’s leadership, the operation was expanded, by progressively building more cool rooms 

and freezer rooms.  

In 1997 the Waikato District Council changed the permitted activities on the site from being 

limited to horticultural produce to, horticultural services, preliminary processing of 

horticultural produce and cool storage. This change resulted in the site moving to bulk 

storage of varied products such as dairy, meat as well as horticultural produce. The 

expansion also required the upgrading of the existing compressors and associated 

equipment, and the installation of new refrigeration plant. This expansion and upgrade lead 

to other changes that resulted in the subsequent explosion.   

During 1993-1994 Mr. Warren COOK, Mr. Van Eden’s brother in law, returned from 

Australia.  Mr. Cook was a refrigeration engineer and was asked by Mr. Van Eden to work at 

the complex as “the whole plant was a bit of a mess”4. He originally worked as an employee 

                                                           

3 Records indicate that separate titles have been joined to form a new title in the past. 

(Source Waikato District Council records) 

4 Interview with Warren Cook  29/08/08 pg.7 
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but after three months he began to work on this own account as Mobile Refrigeration 

Specialists (MRS). He incorporated a company of the same name on the 22nd May 2002. Mr. 

Cook and his company played a significant role in subsequent events. 

On the 5th April 2008 there were two companies involved in the site at Tamahere. They were 

IcePak Group Ltd (IPG) and Icepak Coolstores Ltd (IPC). The former owned the buildings, land 

and refrigeration plant while the latter operated the cool store business. It was also the 

employer of the staff who worked on the site. 

IcePak Coolstores Limited is owned by Mr. Jan Van Eden and IcePak Group Limited. The 

directors are Mr. Wayne Grattan, Iain Slight and Jan Van Eden. Mr. Slight was/is the manager 

of the complex at Tamahere.  

IcePak Group Limited was previously called Kobb Investments Limited and was incorporated 

on 25th November 2003. The directors include Mr. Jan Van Eden and Mr. Wayne Grattan. A 

major shareholder is a company owned by Mr. Wayne Grattan called Grattan Investments 

Limited. Grattan Investments Limited provides day to day management services to IcePak 

Group Limited and Icepak Coolstores Ltd through the services of Mr. Grattan5.       

Hence, notwithstanding the different legal entities, there was essentially a small group of 

people who planned, organised and managed both the long term direction and day to day 

operations at the Tamahere site. This closeness of the parties meant that arrangements 

were based on long term familiar working relationships rather than a distant relationship 

based purely on contractual specifications for specific work. This would be common in a lot 

of smaller enterprises in New Zealand.  

This type of arrangement was also reflected in the relationship with the key contractors such 

as Mobile Refrigeration Specialists Limited (MRS) and John Clare Electrical Limited (JCE).  Mr. 

Cook when asked to describe the contractual relationship between his company and the 

IcePak companies said “The contract was a handshake” “In the early days when Van [Jan Van 

Eden] was there we basically told him what we were going to do and he always agreed to 

what we did. In the later stages Iain Slight had a bit more say in when we did jobs rather than 

you know the cost… some jobs were put on hold…..we’ll do it down the track a little. But in 

the earlier stages Van never, ever stopped us from doing what we thought was necessary”
6
.     

John Clare put it this way “… and Van stepped back because of his years , I suppose and took 

things a bit easier but he still kept an overview and any work did whether Iain [Iain Slight] 

instructed me or not if I spend a day working there I used to like go to Van and sit in his office 

                                                           

5 Interview with Wayne Grattan 15/07/08 pg2 

6 Interview with Warren Cook 29/08/08 pg.7 
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at 5 o’clock and explain to him what we have done for the day and what we were planning to 

do the next day so he was fully up to speed…..cause I am sure he appreciated that
7
”    

Alf Downs and Son Ltd did electrical work at Tamahere starting in 1990-91 and carried out 

substantial work on the Fruit Fed cool rooms built in 2004-2005. Robert Gunn from the 

company said when asked who was the project manager for the electrical work stated 

“Project manager for that would have been me as there wasn’t one. So we basically worked 

alongside the refrigeration and Icepak people, Iain Slight and Van and everybody and John 

Clare. We sat around the table; this is what they wanted to do. ……Warren gave us the 

requirement for the refrigeration. We then worked out some demarcation points because 

John Clare was the maintenance electrician there as he would do the installation. We would 

then do the control side of it for them and work it together as a partnership and did the 

temperature monitoring.  We are a company who don’t follow the tender process greatly. 

We actually have relationships with our clients. We give them estimates and budgets
8
.       

The effect this type of business relationship between the parties may have had on the safety 

at the site will be commented on later in the report.   

IcePak Coolstores Limited 

The company employed 7 staff. There was a site manager, an office administrator and 5 

forklift operators. As stated before the company leased the land and buildings and plant 

from IcePak Group Limited. Product for a number of clients was received from trucks, 

unloaded by forklifts and stored in stilages or racking in relevant cool rooms. The rooms 

could be controlled as to their temperature. All the work associated with refrigeration 

system was carried out by Mobile Refrigeration Specialists Ltd who was based in Tauranga. 

IcePak Coolstores normally worked five days a week depending on demand from clients. 

 

The Refrigeration System 

It was clear early in the investigation that the refrigeration system was a key area for inquiry 

as it was identified during the actual fire that one of the refrigerants in use of on the site was 

a hydrocarbon based substance called Hychill similar to propane or LPG. (See Appendix 3 for 

the Safety Data Sheet for Hychill Minus 50 dated 2008 and a Safety Data Sheet for the same 

product under a different name HR22/502 dated 2001.) This meant that a substantial part of 

the investigation has focused on identifying the circumstances of the refrigerants 

introduction, its use up till the explosion and the safety systems were in place at the site 

taken to minimise the dangers from the use of such refrigerants and for managing any 

emergencies that may arise.     

                                                           

7 Interview with John Clare 08  07 08 pg.9 

8 Interview with Robert Gunn 23  07 08 pg.8 
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Most documents and records such as plans were destroyed in the fire as was most of the 

physical refrigeration system. This has led to difficulties in describing electrical, refrigeration 

and process control systems at the site. Hence the reconstruction is based on examination of 

the remains of the equipment, information from interviews of relevant parties, an analysis of 

invoices for work carried out on the systems, sketches made from memory and the opinions 

of various experts engaged. Photographs of the buildings and plant room interiors were 

located and proved helpful in the reconstruction.   

In order to fully understand the use of the hydrocarbon refrigerant at the site it is necessary 

to understand how refrigeration systems worked at the site.  (A general outline of how 

refrigeration plants work is appended in Appendix 4). It is recommended this is read to 

understand the report fully.  

Plant Rooms 

The rooms that contained the compressors and receivers at the site are called the Plant 

Rooms in this report. One of the original plant rooms contained an ammonia compressor, 

and two compressors operating on a refrigerant gas known as R22 (See Appendix 5 for 

definitions).  These two compressors were known as the Budge and the Vilter. A second, 

smaller plant room was constructed around 2002, to house new compressor machinery as 

well as a relocated compressor.  

These plant rooms became known as the main plant room, and the small plant room, 

respectively but just to confuse the unwary are sometimes referred to as the “back” plant 

room and the “front” plant room respectively in some documents.  After the explosion and 

fire, the main plant room was referred to as Plant Room 1, and the small plant room as Plant 

Room 2 and it is this nomenclature that will be used in the report. The layout plan in 

Appendix 1 shows where these rooms were on the site. The plant rooms serviced the cool 

rooms on the site.   

Plant Room 1 contained the Budge and the Vilter compressors, and at the date of the 

explosion a rack of five Copeland compressors, known simply as the “Rack” (See a diagram of 

Plant Room 1 in Appendix 4a and photos of the Budge, Vilter and Copeland rack in Appendix 

4b).  The room also contained an electrical switchboard referred to as “The Main 

Switchboard” that was directly connected to a transformer on the site. This transformer was 

connected to 400 volts supply feed from the Waipa Network.   The room also contained 

other electrical equipment, control systems, ventilation ducts and lighting. 

Neither the Budge, nor the Vilter were in operation at the time of the explosion and fire, 

however the Rack was in service. The Budge compressor system was estimated to contain 

about 120 kg of R22, the Vilter compressor system was estimated to contain 30 – 50 kg of 

HyChill Minus 50 refrigerant and the Copeland Rack system was estimated to contain about 

186 kg of HyChill Minus 50 on 5 April 2008.  

The Rack was originally a second hand unit comprising of three compressors and a receiver 

that had been installed in December 2003 and operated on R22 for a short period. It was the 

refrigeration unit that was connected to the Fruit Fed cool rooms.    



Department of Labour Tamahere Investigation Report   Volume One                                                                          

  

Final    Page 15 of 78         

At the time of the incident, the rack comprised two 15 hp units, and three 40 hp units.  

Plant Room 2 contained two smaller compressor racks.  One rack of two Copeland 15 horse-

power (hp) compressors was known as the “Twins”, the other comprising three larger 

Copeland compressors (two 20 hp and one 30 hp) was known as the “Triplets”. The units 

comprising the triplets were purchased and installed in September 2002. See photographs in 

Appendix 4c.  After the explosion and fire, MRS estimated that the triplets system contained 

about 176 kg of Hychill -50 and the twins system about 70 kg of R22. 

The Twins operated on R22 refrigerant and served older cool rooms known as Okato, 

Chestnut, Waikato, West Room, Transit, Ohaupo and Holding.  These rooms could also run 

on the Budge, which had more capacity than the twins, but was also more expensive to run. 

Introduction of Hydrocarbon Refrigerants 
Any change to an industrial process often introduces new risks. This is termed the hazards of 

change. Plants evolve and grow over time and this is what happened at Tamahere. History 

has shown that it is important that when physical changes are made to plants these changes 

are subjected to a systematic hazard identification process as often old assumptions are no 

longer valid.  As will be seen below this did not occur at the Tamahere site except on an ad 

hoc basis well after the introduction of the hydrocarbon refrigerants.  In the interest of 

brevity the report refers to hydrocarbon refrigerant although it was 95% propane and 5% 

ethane and described on site by IPC as propane. It is important to note it was not the same 

product as fuel grade propane and butane.   

Hydrocarbon refrigerants are promoted as having many benefits over synthetic refrigerants. 

Hychill Australia Pty Ltd states these include the use of existing equipment, less energy use, 

increased safety, great heat conductors and less gas and are environmentally friendly.  

The use of hydrocarbon based refrigerants at Tamahere began about September 2002 and 

there was a progressive introduction over years until at the date of the explosion there was 

approximately 402kg present on the site. There are hazards associated with all refrigerants 

but hydrocarbons in particular are highly flammable. This is recognised in the Standard 

AS/NZ 1677:1:1998 “Refrigerating Systems: Refrigeration Classification” and AS/NZ 1677:2 

1998 :2 “Refrigerating Systems - Safety requirements for fixed applications”. They are put 

them in a particular categorisation called A3.  

The hydrocarbon refrigerant used in the plant was originally an EL Gas product called Care 

50 marketed by a firm called APV. This gas was a blend of propane and ethane. It had no 

stenching agent added which meant it has a smell but it did not possess a smell that is 

recognised as “gas”. It is only the hydrocarbon that is used as fuel that has to be odourised 

by law. MRS then supplied a product called HR22/502 then Hychill Minus 50 because they 

were having difficulty with supply of Care 50 and the Hychill product was cheaper. MRS 

imported it directly from the Australian manufacturer Hychill Australia Pty Limited. Hychill 

Minus 50 contains the stenching agent called ethyl mercaptan which is also added to natural 

gas and propane giving the characteristic “gas” smell.   There are various descriptions of the 

hydrocarbon refrigerant at Tamahere used in this report depending on the context. It is 
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variously referred to as Care 50, Hychill -50, Hychill Minus 50, Hychill, Propane or just 

hydrocarbon refrigerant. It is the same or very similar substance.            

First Use 

A hydrocarbon refrigerant (Care 50) was first used in the Triplets after they were 

constructed. The Triplets, to begin with, served two new cool rooms built in 2002 and known 

as Lichfield and Tatua. In December 2003 the triplets were connected up to the Hamilton 

room so then three rooms were running on hydrocarbons. 

In January 2004 the Rack was converted to Hychill Minus 50 hence from that time at 

Tamahere two refrigeration systems were now running hydrocarbons. No extra safety 

systems were installed to account for the increased risk from the use of hydrocarbons.  No 

risk assessment was carried out in respect of the introduction of it into the plant. MRS stated 

that they relied on the information in an El-Gas manual they had received when they went 

to a presentation about the Care 50 product.   MRS had not read or possessed the Standard 

AS/NZS 1677 until after the explosion at Tamahere though it had sought to obtain a copy in 

early 2007. 

Advice Sought 

John Clare of John Clare Electrical Ltd states he first became aware of the use of 

hydrocarbon refrigerants in the Triplets in June 2004 and in response, he arranged, and paid 

for a visit by Mr. Brian Liddell, a Registered Electrical Inspector to provide advice about 

electrical safety requirements.  Mr. Liddell recalls that Mr. Clare approached him after a 

lecture he gave on Hazardous Zoning and arranged for him to visit the site. Hazardous 

Zoning is a mean of classifying the risk of electrical equipment being a source of ignition and 

the requirements are covered by AS/NZS 60079 and AS/NZS 2340.  Mr. Liddell did this on 

23rd June 2004 to discuss what was required when using hydrocarbon refrigerants in 

standard refrigeration plants and he met Mr. Clare and IcePak management, and visited 

Plant Room 2, Plant Room 1 and Lichfield and Tatua cool rooms.  Mr. Liddell stated he had 

concerns about: 

• the use of standard electrical equipment in the plant rooms and cool rooms, where a 

leak of refrigerant gas could occur 

• the risk of ignition of leaks in the cool rooms where electric forklifts were being used  

• lack of certification for the compressors units to be used with hydrocarbon based 

refrigerants 

• the lack of mechanical ventilation in the rooms 

• the lack of gas detection in pipe work areas and plant rooms and cool rooms.  

He recalled that hydrocarbon refrigerant was not being used in Plant Room 1 but he was 

informed the intention was to convert it at a later date. He may have been told this or 

recalled this but either way it is incorrect as according to invoices from MRS to IPC the Rack 
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in Plant Room 1 had already been converted to Hychill Minus 50 in Jan 2004.  Mr. Liddell 

stated it was the first time he had come across hydrocarbons being used as a refrigerant.  

He provided verbal advice about what he considered needed to be done to enable the plant 

to become compliant in the interim. According to Liddell his invoice to John Clare showed 

the following comment 

23-6-04   Attend meeting at Icepak Coolstores Ltd 

RE: Refrigeration Compressor rooms. 

Chillers/Coolers or the like are to comply with AS 1677 (Re gas detection/interlocking) additionally, 

pressurisation/extraction is required as discussed. 

 

He says his primary purpose there was to advise whether it was a hazardous area- it was-and 

that they needed to address the problem that arose from using flammable refrigerants. It 

was not, he said, a detailed inspection of the plant.   Mr. Wayne Grattan from IPG confirms 

that IcePak management was present at that meeting. John Clare states that Warren Cook 

was present; however, Cook states he was not present at that meeting. There is no invoice 

from MRS to IcePak for such a meeting and MRS was very methodical in charging IcePak for 

work they carried out.    

Mr. Liddell recommended that: 

• The plant room be ventilated 

• Gas detection equipment be installed in the cool rooms and plant room and pipe 

runs 

• That AS/NZ 1677 be consulted as to what was required 

 

Following this visit some steps were taken to implement Liddell’s recommendations 

although, as will be seen, these were not implemented with any haste particularly in respect 

of Plant Room 1.  

Seitron gas sensors were fitted to Lichfield and Tatua rooms and Plant Room 2 itself, and a 

space by Plant Room 2, which housed refrigeration pipe work. The four sensors were linked 

to a Seitron alarm control panel, which was located in Plant Room 2.  

The panel would send a signal to computer, which would operate an auto-dialer. The auto-

dialer would dial the office number first, and play a pre-recorded message.  If there were no 

reply, i.e. during after hours, then it would call a pre-set list of numbers in turn. 

The panel would also operate a siren in the room, operate a strobe light in a nearby 

passageway, turn on the ventilation fan and shut down the compressors.  

As will be seen, the ventilation fan in Plant Room 2 was not installed till 4th July 2006 almost 

four years after hydrocarbon was introduced in the room. 
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In September and October 2004 replacement and additional compressors were added to the 

Rack in Plant Room 1 in preparation for new cool rooms being constructed.  

At the prompting of its insurers on the 29th September 2004 Wayne Grattan from IcePak 

Group Ltd sent out a Building Risk Management Policy. It was related to hot work permitting 

and panel intrusions. The focus was on preventing the polystyrene panel from catching fire. 

(See Appendix 6).  

At the 31
st

 December 2004 two refrigeration systems were using a hydrocarbon namely 

(Hychill -50) as the refrigerant. Four cool rooms had gas detection installed and plant room 

2 has a gas detector installed and siren in the plant room, along with a flashing light in 

“forklift alley” and a dial out system to alert persons to a leak. There was no ventilation 

installed in any plant room and no gas detector installed in Plant room 1 as per the advice 

from Liddell. 

Fruit Fed Rooms 

During 2004 and 2005 the IcePak Group Limited built a complex consisting of new cool 

rooms called the Fruit Fed rooms.  Appendix 1 shows where they were located on the site. 

The rooms are titled F1-F5.  

It is appropriate at this stage to digress from the linear narration in respect of the 

refrigeration and consider the framework that regulates the building of these rooms which 

were to contain evaporators and piping filled with hydrocarbon refrigerant.  

Building Act 

The Building Act 2004 (1991- at the time of the Fruit Fed building) and Resource 

Management Act have some influence over the health and safety of persons in workplaces. 

This influence is less direct than the Health and Safety in Employment Act 1992 or the 

Hazardous Substances and New Organisms Act 1996 but they are part of the “jigsaw” that 

seeks to ensure that hazards are appropriately identified and the risks ameliorated. 

IPG applied for resource consent (69/02/004) to erect the Lichfield and Tatua cool rooms 

and associated canopy in 2002.   

IPG applied for, and, in July 2003, was granted Resource Consent 9 for building new cool 

stores known as the Fruit Fed rooms.  They contained five cool rooms titled F1-F5.  

Both of the above applications were both supported and contested by Tamahere residents 

and other interested parties. Submissions in opposition to the expansion of the cool stores 

listed concerns in relation to noise, traffic volumes, and of note to this investigation, the 

issues of fire fighting water supply (as the area is on trickle supply), hazardous gases and 

dangerous goods. 

                                                           

9 Resource Management Act application RMA 69/03/020 
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In a submission to the Resource Management hearing on 15 March 2002 in relation to RMA 

69/02/004 Mr. A Koppens raises the issue of refrigerant leaks and asks “What procedures 

are in place for the safe evacuation of the area, including the school, should a major gas leak 

occur?” 10 He goes on to ask “What chemicals are used at Icepak, for what purpose, what 

quantities and how are they stored? Is there a plan in place in the event of a major 

disaster?”11 

Mr. van Eden supplied a brief of evidence to the 15 March 2002 hearing which addressed 

the issues raised by the opponents of the cool store extension.  Paragraph 41 of his brief 

reads “In relation to the possibility that the storage of dairy products might increase the risk 

of fire, this is unrealistic. The production and storage of dairy products is central to the 

Waikato economy. The cool store buildings represent a significant capital asset and all 

possible precautions are taken to ensure that the design and operation of the facilities 

minimises the potential for fire. There will be no extra coolant stored on site.”12 

Conditions 

Consent for the Fruit Fed extensions (69/03/020) was issued with a number of conditions 

including “no hazardous substances that exceeded the quantities for permitted activities 

shall be stored or used on site without prior approval of the council’s district hazardous 

substance officer.” Mr. Wayne Grattan of the IPG, when asked how the company met that 

condition, stated that he was personally unaware that they had hazardous substances on 

site and they took no steps to meet that condition. It is difficult to accept that statement as 

advice was given to IcePak Coolstores Limited management in 2004 about the hazardous 

nature of the refrigerant. Also in 2007, when IPG sought a grant from the Energy Efficiency 

and Conservation Authority (EECA), he explained the need to install extra safety devices at 

their new Waharoa plant was because of the flammable nature of the hydrocarbon 

refrigerant they were introducing. (See Appendix 7)  The same refrigerant was used at the 

Tamahere site.  If IcePak had notified the council it is most likely would have triggered a 

review of the consent conditions and also the building consent. This would have lead to the 

introduction of appropriate hazardous substance signage.   

If relevant signs were attached to the building identifying that hazardous substances were 

present the firemen may have responded differently.  

 A further condition stipulated that the requirement that a fire design philosophy statement 

be provided with the building consent application.   Fire Designs Limited, a local fire 

engineering and safety consultancy firm were engaged by Icepak Group Limited to provide 

                                                           

10 Waikato District Council Resource consent file RMA 69/02/04 Submission by A Koppens 

presented at hearing 15/3/02 

11 Ibid. 

12 Waikato District Council Resource consent file RMA 69/02/04 Brief of evidence J.J. VAN 

EDEN presented at hearing 15/ 3/ 02 
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fire design reports for the building of the Fruit Fed rooms. They provided a fire design report 

on 14 June 2004 and a subsequent updated report on 30 November 2005. A supplementary 

three page report was provided on 6 March 2007 in relation to illuminated exit signage. In 

relation to both the June 04 and November 05 reports, the information was prepared by Fire 

Designs Limited on the basis of the plans provided and no site visit was made. 

Of note in the June 04 and November 05 reports is the section relating to signage.  

Paragraph 3.20 of Fire Designs Limited report states 

“Signs  

Signs complying with NZBC F8 to be fitted to: Escape routes. 

Fire related safety features such as fire extinguishers 

Potential Hazards such as dangerous goods and electrical hazards. 

A survey of all signage is required as new work is completed.”13 

Building Compliance Document F8 states that  

“ F8.1 The objective of this provision is to: (a) Safeguard people from injury or illness 

resulting from inadequate identification of escape routes, or of hazards within or about the 

building,… 

F8.2 Signs shall be provided in and about buildings to identify: 

(a) Escape routes, 

(b) Emergency related safety features, 

(c) Potential hazards, and 

(d) Accessible routes and facilities for people with disabilities. 

F8.3.2 Signs indicating potential hazards shall be provided in sufficient locations to notify 

people before they encounter the hazard.” 

There is also a Compliance Document F3 ”Hazardous Substances and Processes” which 

outlines compliance requirements for buildings “where hazardous substances are stored, 

handled or used, or where hazardous processes are undertaken…”14. This document refers 

the reader to the Hazardous Substances and New Organisms Act 1996 and associated 

                                                           

13 Fire report 27404 Fire Designs Limited 30/11/04 

14 New Zealand Building Code Clause F3 Hazardous Substances and Processes pg. 3  



Department of Labour Tamahere Investigation Report   Volume One                                                                          

  

Final    Page 21 of 78         

regulations as well as outlining information on construction and isolation distances for class 

2 (flammable gas) substances. 

The Fire Design Report does mention the relevant clauses for signage in regards to 

dangerous goods and also refers IcePak Group Ltd to the Fire Service in relation to seeking 

approval for an evacuation plan.  

Waikato District Council 

A review of the council building consent documents relating to the building of the Fruit Fed 

building does not show how the items raised in the Fire Designs Limited report and the F3 

and F8 documents were taken into account when the council was considering the matter of 

issuing a Certificate of Compliance. Numerous other areas in relation to the construction of 

the building appear to have been audited and checked however, with the exception of some 

concern and dialogue around the number of exit signs and fire extinguishers, no checks 

appears to have been done in regards to the signage issue under F8.  There appears to be no 

evidence of Fire Designs Limited conducting a site audit in relation to signage other than exit 

signs.  

On the face of it, it appears that a certificate of compliance was issued when F8 was not fully 

complied with. The new building would have included pipes and evaporators filled with 

propane. Propane would have met the description of dangerous goods.  

The Waikato District Council stated that they and the Fire Design report writers rely on 

information supplied by the applicant/ building owner in the building process. 15 However 

the fire engineer appeared to be contracted to provide advice and negotiate on IPG’s behalf 

not to act as a 3rd party certifier on behalf of the council.  There is no evidence there was a 

survey of the finished work to establish appropriate signage as per the recommendations 

from Dunkin. The check list that the Council inspector uses as part of the assessment for the 

Final Code Compliance Certificate only refers to a Fire Alarm sign. (Appendix 7a)   

The Waikato District Council Building manager also stated that the council is not involved in 

HSNO compliance and the building inspection audit does not include plant and equipment16.  

According to the Department of Building and Housing the approach taken by the District 

Council of assessing compliance with the Building Code before issuing the Final Code 

Compliance Certificate was the typical of approach taken by councils at the time.  The 

changes to the Building Act since 2004 now requires the Code compliance certificate to be 

issued if the building work complies with the plans and specifications that were approved 

under a building consent application.  This process now requires more specific information 

to be provided to the council prior to issuing a building consent and work starting.  

                                                           

15 Statement of M BALLOCH Waikato District Council Building Manager 23/7/08 

16 Ibid 
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Comment 

There will always be a balance between the reliance on self disclosure by a building owner 

and intrusive inspection by the regulatory authority to check on compliance and adequacy of 

information.  Whilst the Building Act is not the primary regulatory instrument for the safety 

and health of workplaces, it does play an important part in ensuring the safety of people in 

workplaces.  Hence, it important that all requirements of the Building Code are met before 

Final Code Compliance Certificates is issued.         

Leak Detection 

In December 2004 MRS purchased six Murco IAM gas sensors and a Murco IAM C alarm 

control panel in December 2004 from Associated Process Controls NZ Ltd (APC). See 

Appendix 8 for information on the gas sensors. For information on gas detection see 

Appendix 19.  

Dave Catt, Managing Director of APC stated that towards the end of 2004 MRS contacted 

them seeking gas sensors. They ascertained that it was a flammable gas, believed to be 

methane, that was to be detected and they provided a quote for “top end equipment” which 

was certified as explosion proof or intrinsically safe as is normal industrial gas detection 

equipment. They stated that MRS believed that was not required for their plant and wanted 

a basic system. MRS was aware of the Murco IAM equipment he stated. APC started offering 

electrically certified equipment and ended up supplying a very basic system that would as he 

said “see gas, go beep”.17   The unit was not designed for use in atmosphere that could 

exceed the Lower Explosive Limit (LEL).  The device is designed to alarm at a percentage of 

the LEL. They have a time delay and the science of checking that precision is “somewhat 

loose in instrumentation, in calibration terms.”18 A training manual from APV, which MRS 

possessed, on El-GAS products (the Care range was installed in the Triplets) states on page 

10 the “leak detector should be intrinsically safe”. 

The sensors were installed by MRS.  Liddell’s report of 1/11/2006 advised that gas detection 

should be installed to AS/NZS 61779 or IEC 61779. There was no evidence that this as 

occurred as MRS had no knowledge of the Standards. 

There was one IAM sensor installed in each of the five Fruit Fed rooms, and one in Plant 

Room 1 itself.  In Plant Room 1 it was located by the floor between the Budge and the Rack.  

MRS was asked how they calibrated the leak sensors and replied they use a propane torch. 

This answer indicated a fundamental misunderstanding of the operation of leak detectors. In 

this context, calibration requires the application of a suitable calibration gas mixture to the 

Murco IAM sensor, to ensure it operates at the LEL% set point.  MRS was attempting to 

check the operation of the detector and they stated they did this regularly using this 

method. APC stated it was not recommended but if done carefully could be effective 

                                                           

17 Interview with Dave Catt 13/08/08 pg.5 

18 Interview with Dave Catt 13/08/08 pg.5 
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however it is potentially dangerous as “you are putting 100% volume gas into an uncertified 

piece of kit. I’ll use the analogy again of firing gas at a naked lamp, light flame”19 . They also 

stated that they told MRS not to use 100% propane for checking. This advice is somewhat 

countered by the advice in the Murco installation sheet to use a “bump test” to check the 

function. This test suggests cracking open a valve of a cigarette lighter and hold it over the 

vent holes letting the gas fall into the IAM thus setting off the alarm. It suggested it be done 

annually. Note this technique is different than using an unlit propane torch to direct gas into 

the sensor. Information from the manufacturer is that if gas is left on the detector long 

enough it could actually impair the performance of the detector and render it unusable. The 

latter point is very important in light of what possibly occurred later.    

The Murco sensors were able to be set for a delay period so as to prevent transitory gas 

setting off the sensor. It could be set for 0, 5,10 or 15 minutes.  MRS set them for 5mins.  It 

likely the delay period played a part in the subsequent explosion.   

If a fault occurred in an IAM sensor the green LED would turn off, and the red LED would 

turn on.  Likewise, on the IAM C alarm control panel, the corresponding green LED would 

turn off, and the red LED would turn on.   

There was no other way that a faulty IAM sensor could be identified, that is there was no 

signal sent to the SCADA computer, therefore no dial out, alerting staff to a failed IAM gas 

sensor.  Mr. Cook stated that the IPC staff checked the sensors daily for faults but that was 

strenuously rebutted by IPC.  There was no back up battery for gas alarm system if the 230 

volt single-phase power failed. This was different than the gas detection system setup at 

IPG’s other plant at Waharoa which initiated a dial out to warn if the sensor failed. 

In all his interviews, Mr. Cook pointed out that MRS regularly checked for leaks as part of 

their maintenance programme and when they visited the plant.  He did this by visual checks 

for oil leaks, using a leak detection fluid on pipes and equipment joins and a handheld 

portable gas detector. He has stated he used a portable CPS LS 980b leak detector to check 

for leaks of the refrigerants. This device does not detect hydrocarbon refrigerants according 

to its manual.  It is used for CFC, HFC, HCFC refrigerants. The CPS detector that is used for 

hydrocarbon is called GS20 according to the CPS website.  The El-GAS manual that Cook has 

owned since he attended the seminar on the Care range of hydrocarbon refrigerants has a 

section on what portable leak detection devices are suitable for detecting it. They have to be 

intrinsically safe as well as being able to detect hydrocarbons.  It lists the CPS G20 detector 

as suitable for the Care 50. The LS 980b is not listed.  

This means that, unless MRS owns another leak detector, it was unable to detect leaks of 

Hychill Minus 50 at Tamahere with its portable detection device.  

                                                           

19 Interview with Dave Catt 13/ 08/08 pg.6 
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MRS elected to design and install a gas detection system themselves, rather than engage a 

gas detection specialist to do this work.  As a result the most suitable equipment was not 

selected (sensors least prone to failure, and with failsafe design), there was no duplication of 

sensors in plant rooms, in case one unit failed, there was no battery back up in case of 

power failure, and no alarm raised in case of a gas sensor failure.    

Continued Expansion 

In Jan 2005 Fruit Fed Room F1 and F2 became operational storing cheese from Fonterra20. 

The other rooms were still under construction. At that time F1 and F2 did not contain any 

leak sensors hence any leak would have resulted in Hychill Minus 50 likely filling the room 

without means of detecting it.  When questioned about this Iain Slight on behalf of IcePak 

Coolstores Ltd stated they knew that the plant room 1 did not have any gas monitoring at 

that time and that it was correct that the F1 and F2 rooms ran without leak detection. The 

decision to continue, he stated, was Jan Van Edens as he was in overall control at that 

time.21  This information is in conflict with MRS’s earliest statement where they said the 

ventilation and leak detection system went in when Fruit Fed and the rack was put on Hychill 

Minus 5022. This statement is obviously not congruent with the evidence.   

A MRS job sheet dated 4 August 2005 # 695 describes installation of leak detection in the 

back plant room (Plant Room 1).   

By November 2005 the invoices from MRS show that all the leak monitoring systems were 

finally installed and operational in the Plant Room 1 and Fruit Fed rooms.  Construction of 

the five Fruit Fed freezer rooms (F1 – F5) was completed in the last quarter of 2005.   

On the 23rd June 2006 the emergency ventilation system was installed in Plant Room 1. This 

consisted of a ducting similar to that in the photograph in Appendix 4c and a 24 VDC “Spal 

Skew” fan. The ventilation system was designed by MRS.  The system was required to 

remove a mixture of flammable refrigerant and air before the LEL for Hychill Minus 50 was 

reached. This would require an expert knowledge of the likely behavior in the room of a 

release of refrigerant and an ability to calculate and understand air movement in the room.  

If the arrangement in Plant Room 1 was the same design as in the photograph of Plant Room 

2, where the fan is blowing against the wall at the back of the duct, the performance of the 

fan would be significantly de-rated.  As well the fan was not suitable for use in flammable 

gas atmospheres as it was not certified equipment. MRS believed it was adequate as it was 

“sealed”.  These are another example of MRS working outside their knowledge and skill 

level.   

                                                           

20 Memo from Jan Van Eden to shareholders/directors dated 24/ 01/05. 

21 Interview with Iain Slight 22 8 08 pg 

22 Interview with Warren Cook 13 04 08 pg.38 
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On 4th July 2006 the emergency ventilation system was installed in Plant Room 2. (See 

Appendix 4c for a photograph)   

This would mean that by 4th July the following safety systems had been installed at the 

Tamahere site: 

Plant Room 1 and Associated Rooms 

• Murco IAM gas sensor approximately located between the Budge and Rack 

approximately. The sensor was not certified equipment to be bathed in propane. 

The sensor had an electronic siren that sounded when activated and the IAM-C 

control board also had a small siren that sounded.  

• Murco IAM gas sensors in each Fruit Fed room. 

• A ventilation duct and fan installed in the plant room. The fan in PR 1 was a 24VDC 

“Spal Skew” and was not suitable for ventilating Hychill Minus 50 as it was not 

certified equipment and was itself a possible source of ignition. 

• A pump-down procedure. When activated by a leak in a cool room the sensor via the 

IAM controller initiated: 

o a ventilation fan in the plant room to start up,  

o an auto dialer in the office to dial a preset list to warn people that detector 

has gone off and 

o a pump-down procedure to bring the refrigerant back from the rooms into 

the Rack receiver and  

o finally when the refrigerant was all back the compressor would shut down 

due to zero pressure in the system.    

The IAM C did not shut down the other compressors in the room such as the Vilter or Budge 

or any other electrical equipment in the plant room. In any event the main switchboard was 

located in the room,   

When the single sensor in the plant room was activated 

o a ventilation fan in the plant room to started up,  

o an auto dialer in the office to dial a preset list to warn people that sensor 

has gone off and 

o the Rack compressors are switched off. 
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Plant Room 2 and associated rooms 

• Seitron Gas sensors in place in the Plant Room (by the Triplets) and in Hamilton, 

Lichfield, Cambridge and Tatua cool rooms.  

• A Flashing Blue Light in corridor that started when a leak was detected 

• An auto dial out to alert staff was initiated when leak occurred.  

• There was no facility for a pump down procedure for the Triplets.  

• The Triplets were turned off. 

• No other electrical equipment was turned off in the plant rooms or cool rooms. 

• A ventilation fan was started when a leak was detected. 

Further Advice- October -November 2006 

During October and November 2006 advice was sought by Mr. Cook from MRS from various 

parties in respect of the safety of the refrigeration system. They were Mr. Bryan Watts from 

the Environmental Risk Management Authority (ERMA), Mr. Brian Liddell, Electrical 

Inspector, and Mr. Roy Jackson of Hazardous Substances Bay of Plenty.  The recollections 

from the IPG and MRS vary as to the motivation for, and initiation of, that advice.  MRS 

stated that there were three reasons for seeking the advice. They were; 

• wanting to promote the use of Hychill and clients were looking for information 

• wanting to get clarification what they were doing was right and 

• IcePak were talking about expanding the business. 

Mr. Wayne Grattan from IPG recalls it differently. He states that although they had received 

advice from MRS that the plant was in compliance they had some concerns about whether 

the advice from MRS was now correct. He thinks it had been raised as an issue by another 

refrigeration engineering company. “Someone advised me that we potentially had some 

issue with the way our plant was set up”23 and he asked Mr. Cook to have the site inspected 

and provide some assurance that the site did meet the required standards.  Mr. Cook alludes 

to this when he stated that Mr. Grattan wrote to MRS and inquired as to how they were 

going with the checks. It is reasonable to conclude that IPG initiated the seeking of further 

advice.   

ERMA 

On 2nd October 2006, Mr. Cook from MRS contacted the Environmental Risk Management 

Authority (ERMA). The same day he was contacted by Mr. Bryan Watts from ERMA. Mr. 

                                                           

23 Interview with Wayne Grattan 15/ 08/08 pg17 
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Watt’s notes record that he spoke with Warren Cook re use of "natural gas" as a refrigerant.  

He established that the gas was not reticulated natural gas and noted a reference to 

propane.  There was a query about leak detection. He also noted he advised MRS in relation 

to the hazard to work with an electrical inspector.     

Liddell Visit 

Mr. Liddell visited the site on 2nd November according to the invoice he made out to MRS. 

He stated he was called by Mr. Cook who requested him to come and carry out an electrical 

inspection of the work they had carried out since the June 2004 visit and to certify the site. 

He and Mr. Cook only went to Plant Room 2.  

He stated he was surprised when he inspected the plant room as he expected that he would 

be presented with a verification dossier as required by AS/NZ 2381.1. Such a dossier would 

incorporate all the supporting material in respect of the safety of the electrical equipment 

installed in the place including the gas sensors, the Electrical Certificates of Compliance 

issued by the Registered Electricians who worked in the plant especially for what is known as 

“prescribed work”, wiring diagrams and other information. This would be normal in his role 

as electrical inspector. He found no dossier and his observations of the work carried out led 

him to conclude that the compliance to the Electricity Regulations was not really that 

effective.  He stated he also raised with MRS the fact that connecting the ventilation fan 

would be prescribed work regardless of the voltage as it was in a hazardous zone.  All of 

what he saw, he says, prompted him to write to MRS fully setting out what was required as 

an interim solution. This document is in Appendix 10.  

Liddell also states he raised with MRS the possibility of a major release of the refrigerant and 

that any explosion that ensued would be catastrophic and they told him they didn’t believe 

it was likely given the pump down methodology and the engineering.   

He did not issue any Certificates of Compliance for any of the electrical work and he had no 

further involvement with the site although he was involved with the company’s other site at 

Waharoa at a later time. He says his records for the visit state 

2-11-06   Electrical Inspection of Refrigeration Compressor Room at Icepack Coolstores Ltd. 

Provide a report. 

 

Hazardous Substances BOP 

Mr. Roy Jackson has his own business known as Hazardous Substances Bay of Plenty Limited. 

He previously worked for the Bay of Plenty District Council as a dangerous goods inspector. 

At the time of his meeting at Tamahere, his company was also contracted by the 

Department of Labour to carry out work as a Hazardous Substances and New Organisms Act 

(HSNO) Enforcement Officer in the Tauranga region. He is appointed as Test Certifier under 

HSNO but the Department did not engage him in any of those roles for the work at 

Tamahere. He was acting as a consultant to MRS.  

He says he was contacted by Mr. Cook in November 2006 and that Mr. Cook told him that he 

(Mr. Cook) was concerned about the electrical wiring at the site and wants Mr. Jackson to 



Department of Labour Tamahere Investigation Report   Volume One                                                                          

  

Final    Page 28 of 78         

provide his opinion on whether it complied with the Electrical Regulations or whether 

improvements were needed. Mr. Cook drove him to the Tamahere site on 30th November. 

They went to Plant Room 2. He stated he confirmed to Mr. Cook that he believed the wiring 

did not comply with the electrical zoning requirements for a room where flammable gas 

could be present and that the company should take the advice of a qualified electrical 

inspector as what to do. It was the first time he had seen propane being used as a refrigerant 

and was not even aware it existed in this country.   

He recalls he saw no signage on the site or on pipe work relating to the present of the 

propane/Hychill Minus 50 which he thought he seemed a bit odd. He only visited Plant Room 

2. 

He stated they were there for about an hour (including a cup of tea). He spoke to someone 

who he thought was the manager of the site while he was having a cup of tea. He was 

introduced by Mr. Cook to that person. He had a discussion about HSNO with that person in 

respect of cylinders of flammable gas and what would be needed under HSNO if they had 

more than 100kg of flammable gas in cylinders on the site and he explained his role as a Test 

Certifier and how that fitted into HSNO.  

At the end of the visit, he said, his most significant concern was that the hazardous areas 

had not been identified and the electrical equipment did not comply for a room where 

propane was being used.  

He says he also had discussions in respect of the pressure vessels, approved handlers and 

the fact that pressure relief valves discharged to atmosphere.   

Hazardous Substances and New Organisms Act 1996 (HSNO) 

This Act and its Regulations sets out controls for the use of hazardous substances and new 

organisms in New Zealand. The hydrocarbon refrigerant used was a substance covered by 

Act and in particular the controls on the use of LPG as the stated composition of the 

refrigerant- 95% propane and 5% ethane24 met the definition of LPG.   Mr. Jackson formed 

the view that HSNO did not apply to refrigeration systems and says he sought advice from 

the Environmental Risk Management Authority (ERMA) and examined the Chemical Industry 

Councils “ChemSafe” programme which he says states that refrigeration systems were 

exempt. He believed that the discussions that followed with ERMA confirmed his original 

interpretation that refrigeration systems and their refrigerants were exempt from HSNO 

requirements.   

This conclusion was correct in respect of the application of HSNO controls to the pressure 

equipment containment in the refrigeration system BUT not in respect of the use of Hychill 

Minus 50 on the site. ERMA confirmed after the explosion that HSNO did apply to the 

                                                           

24 This was according to the MSDS dated 24/10/01. A later MSDS dated 8/1/08 showed the 

composition could vary up to 6% ethane in which case it would not meet the definition of 

LPG. 
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hydrocarbon refrigerant on the site given its composition. The amount on the site 

(approximately 402kg) would have meant there was; 

• the need for a location certificate issued by a Test Certifier. 

• the need to comply with Hazardous Substances (Classes 1-5 Controls) Regulations 

2001 

• application of the Hazardous Substances (Emergency Management) Regulations 

2001 to the site 

• application of the Hazardous Substances (Identification) Regulations 2001 to the site  

The different conclusions reached by Mr. Jackson and ERMA as to the coverage of HSNO 

raises the issue as to how that may have occurred. Mr. Jackson is a Test Certifier appointed 

by ERMA and has a lot of experience in flammable substances.   Mr. Jacksons comment that 

he had been told there was nothing stored that exceeds 100kg points to his expectation that 

the trigger level was about storage in cylinders rather than presence on the site points to 

possible reason as it probably reflects his experience in this area over many years. He says 

that all the discussion he has been involved in during the development of HSNO and earlier 

with the previous Dangerous Goods legislation led him to believe that refrigeration systems 

and the substances in them were exempt from HSNO. Certainly ammonia based 

refrigeration systems are excluded from coverage by HSNO.  It is likely the discussion with 

Mr. Watts about the non application of HSNO to the receivers was taken to mean an 

exemption as a whole. The receivers and refrigeration equipment are exempted from a 

certain parts of HSNO referring to pressure containers as they are covered by other 

Regulations under the HSE Act.  

Whatever the reason MRS and subsequently IPG and IPC were left with advice that HSNO did 

not apply to the propane/Hychill in the refrigeration system. However Mr. Jackson did state 

that the information he provided also confirmed that the requirements for the management 

of ignition sources will need to comply with the NZ Electrical Regulations and relevant Codes 

of Practice.  He also stated that hazardous areas would have to be defined around the plant 

room and pipe work in accordance with approved standard or code used to manage ignition 

sources.  Furthermore he stated that any LPG stored on the site should be stored in 

accordance with HSNO and Regulations. (See his letter in Appendix 9).  A copy of this letter 

was sent by MRS to the Icepak Group Ltd.  

It is very unlikely that the site at the time could have gained a Location Certificate. However 

application of the Identification Regulations 2001 would have warned the firemen of the 

presence of a highly flammable gas on the site. Signage should have been at the vehicle 

entrance and the entrance to the rooms containing the substance.  

Liddell Letter 

The Liddell letter is crucial for it sets out in November 2006 what should have been done to 

minimise the risk from ignition of the Hychill Minus 50 and in particular its reference to 
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As/NZS 1677:1998. He stated that looking at the system from an electrical viewpoint it could 

be classified as Non Hazardous (NH) as long as AS/NZS 1677 and, for ventilation, AS 1668 or 

AS 1482 or AS/NZS 2430.3.1 (Appendix B) was complied with. He then says he left it to Mr. 

Cook to implement the necessary changes. MRS and the IcePak companies were questioned 

at length as to what happened next.   

Mr. Cook recalls the results of the visit differently.   He stated “there was no suggestion from 

them that we needed to make any alterations to the Plant that was there. And I understood 

from Brian Liddell at the time that the vent fans would keep the room below the LEL, the 

leak detection system would keep it below the LEL there for we had a non hazardous area”25  

Mr. Cook repeated this statement at each interview and it is very difficult to see how this 

view can be sustained by the evidence.  He did not possess a copy of AS/NZS 1677 in 2006 so 

he could not have known if the installation complied with it. Mr. Liddell’s written report set 

out the caveats that needed to be applied to zone the Plant room as Non Hazardous. This 

advice was not taken.  

Mr. Cook also stated that having received the report from Roy Jackson later than Brian 

Liddell’s report he concluded that because HSNO did not apply then he did not need to 

follow Liddell’s advice. It is difficult to accept this as a credible explanation and his 

explanation, as to when each letter was received, varied between interviews. However Mr. 

Cook wrote to the IcePak group on 20th December following the visits and provided them 

with assurance that the two experts made some recommendations and agreed “that we 

have most things covered”.  This was clearly incorrect. He also included a copy of Roy 

Jackson’s report but only an extract of Liddell’s report. Mr. Cook could not recall what the 

extract was. See Appendix 9a for a copy of the letter from MRS.  

 Mr. Wayne Grattan stated that he recalled a page in the Liddell report on interim 

classification being attached- this must have been page 2- and that based on the 

attachments and MRS’s letter that they concluded the plant complied with requirements.26 

He said “the piece of information I got from Mr. Liddell left me with the impression that our 

plant was classified as non hazardous”. As it was built at that point of time”.27  Whilst Mr. 

Cook’s cover letter clearly misrepresents the conclusions of Liddell’s and Jackson’s letter, the 

page of Liddell’s report that was seen by Mr. Grattan was not a clear statement that the 

refrigeration system was compliant.  Liddell states, in bold type, that his electrical zoning of 

“non hazardous” is interim, conditional on the installation meeting AS 1677, risk 

management policy, the committee ME/6 should be advised and that the compressor room 

must be (in bold) adequately ventilated.    

                                                           

25 Interview with Warren Cook 10/ 07/08 pg.24 

26 Interview with Wayne Grattan 15/08/2008 pg.20 

27 Interview with Wayne Grattan 15/08/2008 pg.22 
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 It is difficult to understand why IPC and IPG did not get refrigeration advice independent of 

MRS, given that the external information they were getting was that the plant was not 

compliant. Grattan does not appear to have asked MRS to explain how they were going to 

meet or if they currently met AS/NZS 1677.  

On 22nd March 2007 MRS spoke again to ERMA with further questions in respect of 

refrigeration and was advised to look for AS/NZS 1677 online at SAIGlobal. On 23rd MRS 

again contacted ERMA where he was given the contact details for Standards NZ and Bryn 

George from the Department of Labour. Mr. George was the Service Manager of Engineering 

Safety in the Department of Labour at the time.    

No changes were made to the safety systems in place at that time and they stayed the same 

until to the day of the explosion.    

Appendix 11 contains fold out charts that are a graphic history of the key dates and 

occurrences surrounding the introduction, and use, of hydrocarbon refrigerant at the 

Tamahere complex until the day of the explosion.  

    

----------------------------------------------------------------------------------------------------------------------- 

Electrical Work 

Application of Standards 

A very relevant matter identified during the investigation was the issue of compliance with 

the relevant Electricity Regulations and the Standards they reference, especially in respect of 

electrical work in hazardous areas. The concept of identifying hazardous zones, where there 

is a risk of an ignition source from electrical equipment, is given in AS/NZS 2430.3 and/or 

AS/NZ 60079. These Standards are referenced in the Electricity Regulations.   

Both the Standards required the identification of sources of release of the flammable gas or 

vapour establishing the likelihood of release and the likelihood of reaching the LEL%.  The 

area is then zoned- depending on various criteria and appropriate precautions in respect of 

electrical ignitions sources are taken according to the particular zone.   

The application of AS/NZ 2430.3 to the situation at Tamahere was first raised by Mr. Liddell 

in June 2004 and formally in writing in November 2006.  

The Department commissioned a report from Maunsell Limited (See Appendix 21) as to the 

compliance of the Tamahere installation in regard to hazardous areas.  Their conclusion was 

that  

• The fundamental safety assessment required by AS/NZS 1677 prior to the 

introduction of flammable refrigerant was not carried out  



Department of Labour Tamahere Investigation Report   Volume One                                                                          

  

Final    Page 32 of 78         

• No party related to the installation had adequate knowledge or experience to assess 

the nature of the hazard or classified hazardous areas appropriately 

• None of the electrical installation complied with hazardous area requirements 

• The control measures applied for gas detector and ventilation did not meet the 

requirements for the management of hazardous areas for this application 

Maunsell were of the opinion that the advice provided by Brian Liddell was inappropriate in 

that he referred to an interim classification of a “non hazardous area” and that the 

committee ME-006 should be informed of the new situation. They also believe that the 

classification of the hazardous area is generally not within the competency or qualification of 

an electrical inspector. They further believe that the inspector’s action should have been to 

assist on evidence of the safety assessment to AS/NZS 1677.2 Appendix E or seek further 

expert advice. They stated that interim classifications are not considered appropriate.  

Interim control measures may be appropriate provide all parties are aware of the issues and 

agree on the control measures applied. 

Peter Morfee, Principal Technical Adviser, Ministry of Economic Development, had a 

different view of how hazardous zoning should be applied in the situation at Tamahere.  He 

stated that when applied to refrigeration plant using flammable refrigerants the hazardous 

zoning approach encounters a number of difficulties, the first of which is the fact that such 

systems are not intended to release flammable gas or vapour.  This is because such systems 

are “closed systems” even though leaks do occur. It is his view that the Standard that best 

applies to the specific situation is AS/NZS 1677. He says it adopts a systematic approach that 

covers all safety aspects of operating fixed refrigeration plant not just the possible release of 

flammable gases or vapours. He was of the view that the Standard was the most applicable 

one to use when considering how to ensure safety at Tamahere. 

Hence while there may be difference viewpoints in respect of how the hazardous zones 

concept should be applied, and by whom, all roads would appear to lead to AS/NZS 1677 as 

the base Standard in this situation.  

  

Electrical Work at the Tamahere Site  

The main switchboard for the whole site was located in Plant Room 1, and was supplied with 

three-phase power from the main transformer located outside the plant room.   

Propane/Care 50 was introduced into Plant Room 2 in September 2002 and two cool rooms 

via pipes and evaporators. Propane/Hychill Minus 50 was introduced into Plant Room 1 

(where the explosion occurred) in Jan 2004 and into Fruit Fed five cool rooms from Jan 2005 

to August 2005. 
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The companies who carried out electrical work on site were John Clare Electrical Limited 

(JCE) and Alf Downs and Son Limited (ADS).  John Clare advised that JCE first started doing 

electrical work at the Tamahere site of Icepak Coolstores Ltd around 1990-1991. 

The records show that John Clare Electrical Limited completed the electrical installation of 

the triplets in Plant Room 2, in November 2002. An Electrical Certificate of Compliance 

(ECoC) no. 1280451 was signed off by John Clare on 1/11/2002. He stated that at the time of 

JCE Ltd wiring up the triplets, they did not contain refrigerant, as the pipework was still being 

installed at that time28. As referred to earlier, John Clare first became aware of the 

hydrocarbon refrigerant use at Icepak Coolstores in June 2004.   

Mr. Robert Gunn, of Alf Downs & Son Ltd (ADS), installed the PLC systems in late 2005.   This 

installation work was signed off by Mr. Gunn, in an ECoC # 1970400, dated 20 October 2005. 

John Clare carried out electrical work in Plant Room 2 and Plant Room 1 from 2002 to at 

least 2006. ADS carried out electrical work in Plant Room 1 and the Fruit Fed rooms to late 

2005. 

Mr. John Clare called in Brian Liddell in June 2004 for advice re hazardous zoning for Plant 

Room 2. As previously stated, Mr. Brian Liddell provided advice in writing in November 2006 

as to what was needed as an interim step to manage the risks from ignition of Hychill Minus 

50 (it was the same advice he gave verbally in 2004). He was concerned that not all had been 

done that was needed and there was no verification dossier for him to examine.  He says he 

decided to zone the Plant Room as Non Hazardous as an interim step as long as AS/NZ 1677 

and the ventilation standards were met. He did not sign off the electrical work in his role as 

an electrical inspector.  

Robert Gunn from ADS said he became aware there was propane in the refrigeration system 

when they were commissioning the work in Plant Room 1 and Fruit Fed rooms in 2005 after 

they had done the work. 

Both electricians issued Certificates of Compliance for the work they carried out in the Plant 

Rooms and Cool Rooms. 

Application of Standards 

It was clear from the investigation that little consideration was given initially by the 

electricians that work they were carrying out may have needed to be zoned as part of a 

process to ensure the correct precautions were present to manage potential electrical 

ignition sources.   However JCE did seek advice from an electrical inspector when he stated 

he became aware of the presence of propane in the Plant room 2 and ADS stated they 

became aware that propane was the refrigerant during the commissioning work associated 

with the Fruit Fed rooms.    

                                                           

28 Interview with John Clare 08/07/08 pg.9 
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 Maunsell makes comment that “installations of this type are complex and require 

compliance from a number of Standards…. . It is not appropriate for any single party to 

define what should be done to achieve hazardous area compliance, without consultation 

with other parties involved…. for installations of this type, would be expected that several 

competent parties would be involved, to deal with each of the respect of factors such as 

mechanical design of the plant, ventilation system design, assessment hazardous areas, 

electrical design, control systems design.  With such a group of specialists, an experienced 

engineer would be required for overall co-ordination”. 

This comment reflects the appropriate method for any complex project but it envisages a 

project based approach to design, installation and review.  However the process at 

Tamahere was different. MRS suggested the use of hydrocarbon based refrigerant, 

promoted its benefits, and installed it without the involvement of other parties, except IPG 

and IPC. It is likely the process reflected MRS’s experience in small commercial installations 

of R22 based refrigerant and the type of contractual relationship they had with IPG and IPC.       

Work on Site 

Electrical Certificates of Compliance are required to be completed prior to energising the 

electrical equipment.  This requirement is contained within the Electricity Regulations 

however equipment may be energised for the purposes of testing without having completed 

the Electrical Certificate of Compliance (ECoC’s).  In relation to electrical work in Plant Room 

1 and Plant Room 2 it appears some ECoC’s may have been completed after the equipment 

was operating which would contravene the Electricity Regulations. In addition, it appears 

that the electrical work described by some ECoC’s should have been inspected by a 

Registered Electrical Inspector, and signed off by the inspector if the work was assessed as 

complying with relevant Standards and Codes.   

Given the concerns that the electrical equipment in Plant Room 1 (and Plant Room 2) was a 

potential or even a likely source of ignition of explosion, it is of concern that the system that 

is in place to ensure that a 3rd party assessed certain types of electrical work appeared not 

to be used.  It will be recommended that the Electrical Workers Registration Board be made 

aware of the circumstances.   

----------------------------------------------------------------------------------------- 

IcePak Coolstores Ltd Safety Programme 

According to the company they had a safety programme that was outlined in a manual. A 

Health and Safety manual should both reflect a companies programme activities and it can 

also be a record of how those activities are implemented such as a record of hazards in the 

place, training for staff and procedures and policies applicable to the workplace.  The 

Tamahere manual was destroyed in the fire but IPC supplied a copy of the manual in use at 

their Waharoa site and stated it was basically the same. (See Appendix 12 for a copy of the 

manual). The manual appears to be an adaption of a generic manual supplied by the 

Department of Labour to companies.  The manual provided a template for companies to 

adapt to their own circumstances and they needed to work through the manual to 

customize it     
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The company programme as outlined in the manual was comprised of: 

• A Safety Policy 

• Hazardous Identification 

• Information and Training 

• Accident Reporting and Incident Recording 

• Emergency and Evacuation Procedures 

• Other Persons in the Workplace 

• Contactors and Sub-Contractors 

• Employees Acknowledgement 

• Master Copy Form 

This manual had still had some Waharoa specific items.  The “gas” detection system outlined 

in it obviously related to Waharoa as it did not describe what was present at Tamahere.   

However, if the implementation at Waharoa was any indication of the implementation at 

Tamahere, then this does not seem to have been much practical application. The hazard 

register did not have any changes from the generic manual, the hazardous substances 

register was not filled in and there was no record made of induction and training although 

Waharoa had been operating for some time. There was a paragraph on gas alarms which 

stated that the refrigerant used was propane gas and set out what to do if a leak was 

detected.  There was also modification to the section on contractors and a reference to the 

Visitors Register. There was also a condition of entry form that had to be acknowledged. This 

form explicitly stated the refrigerant on the site was propane which is an explosive gas. (See 

Appendix 13).    

 Judith Simpson, who was a forklift driver and the health and safety representative, stated 

that they “had a Health and Safety Manual with our Hazard Register- the staff knew about 

that- they knew where the fire evacuation was and the staff knew everything they were told 

or informed and read papers” 29 .  When asked if any emergency drills had been 

implemented she stated “It was only last year we actually started…. the manual to get it up 

to date, we hadn’t implemented it properly”30. She stated that at Tamahere there were 

emergency procedures in place for bomb scares, accident, fire, explosions, gas leaks in the 

manual though nothing specifically for refrigerant gas leak and all staff knew to assemble in 

front of the office.  

                                                           

29 Interview with Judith Simpson 23 04 08 pg.4  

30 Interview with Judith Simpson 23 04 08 pg.5 
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Knowledge of Propane on Site 

Given the volume, the use of hydrocarbon refrigerant was a major hazard on the site; in 

respect of the risk of fire or explosion particularly if it leaked.  It was not listed in the hazard 

register in their safety manual . Though staff did not normally access the plant rooms, apart 

from William Jones and Iain Slight, there was still propane/Hychill in the evaporators and 

pipes in the cool rooms they had to access. There was also propane/Hychill in some of the 

condensers.   

Iain Slight stated all staff knew they had propane on site. He said it was openly spoken about 

and they did not hide anything from their staff. He also stated there was an evacuation 

procedure which was to leave the building if you heard an alarm, assemble on the grass 

opposite the office and not to enter until all clear was given.31    

He said there was a visitor’s procedure that warned them of the propane on site, amongst 

other things and it was in the office near the visitor’s book and on the wall.  Sally Barber also 

stated that this information was present in those places. This was an A4 sheet of paper 

referred to earlier.  It referred in one line to some of the refrigerant as propane and gave 

instructions what to do if an alarm sounded. 

Judith Simpson, forklift driver and safety representative stated she did not know the 

refrigerant was flammable but she did know where to assemble if there was an emergency 

such as a gas leak.  Sally Barber, who worked in the office, stated she knew the refrigerants 

were flammable because of her husband’s job and with it being a cool store it obviously had 

refrigerant in it and so it was flammable however she never received any information from 

people on the site about it.32   She also stated that if she heard an alarm she would go to the 

same assembly point.   

Owen Powell, forklift driver, stated he knew the refrigerant gas was flammable as Iain Slight 

had told him but he did not know what type of gas it was33.  He knew what to do to if there 

was a leak which was to gather around by the office and inform Iain or William Jones if he 

saw a leak but they had never carried out any drills. 

Wayne Tooley, forklift driver, did not know the refrigerant used on the site was flammable 

nor had he received any information about the refrigerants. No one had explained any 

emergency procedures or had he participated in any fire drill. 

William Jones, supervisor and forklift driver, stated that he did not know the name of the 

refrigerant and that it was flammable but he was aware of the gases around the site.  He 

was aware of what to do in the event of a gas leak.   

                                                           

31 Interview with Iain Slight 22/08/08 pg.5+6 

32 Interview with Sally Barber 23/04/08 pg.4 

33 Interview with Owen Powell 23/04/08 pg.8 
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However when a gas leak did occur there was no evacuation procedure initiated. A relatively 

major leak from an external pipe around the Transit room did not trigger an evacuation34. 

Whilst it turned out to be a non flammable gas, as the pipes were not labeled as to their 

content, this was determined after the leak.        

Duties of Other People 

Step 5 of the manual has a section on legal duties to people who are “Others” in the 

workplace. This makes it clear the company has responsibilities to persons who are 

authorised to be there or are on site under an enactment and the company knows they are 

there.  In particular for some people there is a specific duty to warn them of significant 

hazards they would not expect to find on the site. The firemen fell under this category. 

The use of propane/Hychill as a refrigerant was a significant hazard that would not be 

expected to be found on the site. In fact IPG pointed out to the Energy Efficiency and 

Conservation Authority the rarity of its use when seeking a subsidy for its installation at 

Waharoa. 

When asked, Mr. Slight stated that, apart from the visitors Conditions of Entry, no procedure 

was developed to ensure that persons noted in Step 5 of their safety manual were warned if 

they came on the site.  

This requirement to warn became critical when the firemen attended the site on 5th April.  

There is no evidence to show that apart from one line in an A4 page titled IcePak Coolstores 

Ltd “Conditions of Entry” which Iain Slight stated was apparently on a wall near the office, 

there was no signage alerting persons to the presence of propane/Hychill in the site.   

There were two opportunities to inform the firemen about the propane’s presence. The first 

was when Signature Security (Signature) asked Mr. Slight what to do in response to the 

smoke detector alert.  He could have told Signature to inform the firemen that propane was 

present on the site. The second was when Signature was asking Mr. Slight for permission to 

break into the building as the firemen could possibly see smoke.  He could have informed, 

via Signature Security, the firemen that the refrigerant was propane.   They were attending 

what was regarded at the time as a possible fire. Mr. Slight said he was in such a panic that 

the thought did not occur to him. 

This lack of procedures reinforces the need for preplanning for such occurrences. It is more 

likely a well known procedure will be implemented in an emergency situation. 

Comment 

Whilst the safety programme may well have been adequate for a low risk workplace, if 

implemented, it was not adequate once the hydrocarbon refrigerants were introduced. Their 

presence introduced a much greater level of risk and subsequent regulatory control such as 

specific HSNO requirements and a higher level of control under PECPR Regulations. 

                                                           

34 Interview with William Jones 25/07/08 p.g.5 
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There is no evidence of a systematic and effective means of identifying hazards. The manual 

contained a generic list that had no additions to its original list. The propane/Hychill Minus 

50 used as the refrigerant on site was not on the list.  

No proper assessment was made of the need for emergency procedures that were relevant 

to the type of emergency that could occur. It is important with any gas leak to understand 

where it is likely to occur and the consequences of the leak. If the condensers above Plant 

room 2 had leaked then the grass area in front of the office would be the wrong area to 

gather.   The use of propane as a refrigerant meant that a generic response to all 

emergencies was not relevant.      

There was no investigation of incidents on the site such as the major leak of refrigerant that 

had occurred previously to determine what were the causes and how could they be 

prevented from re-occurring. 

No suitable signs were installed that drew attention to persons including staff of the present 

of propane on the site and in the buildings.  There were not any HAZCHEM signs at the 

boundary.  In some of the photographs there were pictures of Hychill stickers in some of the 

pipes in Plant Room 2 though Roy Jackson does not recall seeing them when he visited in 

November 2006. These had the flammable diamond on them warning of the hazard.  Any 

person working on the pipes would have seen them and of course you would have to be in 

the room to notice them. There is no evidence the labels were in Plant Room 1 or on any of 

the piping and other refrigeration machinery that contained propane.  

Whilst there was reference in the safety manual (Step 5) to a duty to advise persons who are 

authorized to be in the workplace of significant hazards they would not expect to see, there 

were no procedures  on how to inform such persons if needed.     

Mobile Refrigeration Specialist Ltd Safety Programme. 

MRS is a small company owned by Warren and Sonya Cook with approximately three staff. 

Mr. Cook is a “hands on” owner. Over the previous 12 months, Tamahere had constituted 

20% of their work, 20% was road transport and the rest was cool rooms such as butchers 

cool rooms. 

The company does not have a safety manual but all the staff have gone through 

apprenticeships according to Mr. Cook.  They do not have any systematic method for hazard 

identification nor do they have any written procedures.  Mr. Cook referred to the El GAS 

manual and his suppliers as the source of advice for his employees when they were 

introducing hydrocarbons into refrigeration systems although he said they did not receive 

much information from Hychill in Australia. There was no evidence that the company used 

or was aware of Standards, Codes of Practice and Regulations associated with the work they 

carried out.    

MRS designed the refrigeration system at Tamahere based, they stated, on the suppliers 

data but were ignorant of the requirements of the Approved Code of Practice for Pressure 

Equipment (excluding Boilers).  
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Leakage of Refrigerant 

It became apparent during the investigation that there had been leakage of refrigerant prior 

to the day of the explosion. Some appeared to be minor while some were significant 

releases of both non flammable refrigerant and flammable refrigerant. An analysis of MRS 

invoices to IPC over the period showed a number of leaks that were sufficient enough to be 

recorded by MRS in an invoice as they attended to it.  

The type of system installed at Tamahere will leak refrigerant. In fact all refrigeration system 

will leak to some extent. It would seem axiomatic that leaks of a highly flammable 

refrigerant should be viewed differently to leaks of non flammable refrigerant but this did 

not appear to be the case at Tamahere. Advice from Mr. Mike Odey, a Charted Professional 

Engineer and refrigeration expert, is that aside from the original charges of Hychill, when 

systems were installed, all of Hychill Minus 50 supplied by MRS would be to refill for leakage.        

In the first interview with MRS when asked about what was done to reduce the risk of leaks 

they stated “Good maintenance….we regularly looked over it…the units on Hychill had no 

shaft seals [less likely to leak from shaft]….every plant has a chance of having some 

refrigerant leaks.”35  

MRS also stated when asked what was the key safety issues in respect of propane refrigerant 

versus the other types “There is really no difference, the flammability or ammonia; you can’t 

live on any of them. You don’t want to be breathing 134A that’s popular as it doesn’t do your 

brain any good. So the safety aspects of all refrigerants is pretty much the same”36     

When asked if there was any difference in the connections needed when using hydrocarbons 

versus using R22 MRS replied “No difference in the connections”37  

This shows a surprising lack of the risks associated with the use of hydrocarbons.  AS/NZS 

1677:2:1998 states that “A3 refrigerants are highly flammable and potentially explosive”38.  

MRS often referred to a training manual supplied by El Gas during the interviews. This 

company was the manufacturer of the original “Care 50” introduced into the Triplets in 

2002. Under the heading General Safety Issues the manual states: 

Refrigerant containment is very poor in commercial systems. What ever refrigerant is being used, containment 

can and should be improved. (in the case of R12and R134a to prevent expensive leaks. In the case of 

hydrocarbons to prevent a leakage of flammable refrigerants). Containment can be improved by: 

                                                           

35 Interview with Warren Cook 13 04 08 pg.25 

36 Interview with Warren Cook 13 04 08 pg.52 

37 Interview with Warren Cook 13 04 08 pg.53 

38 AS/NZS 1677:2:1998 pg.13 - 2.6.1 
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• Installing pipework in accordance with AS1596 and AG601 using brazed joint instead of flares (brazed joints are 

more reliable and less prone to failure) 

• Using suitable flexible hose (in accordance with AS 1869) in place of copper tube for pressure switch connections 

(such connections are very prone to leakage, especially on the high pressure side) 

• Ensuring vibration transmission from the compressor is as low as possible by flexibly mounting the compressor and 

by using flexible hose connections where appropriate. 

• Using LP gas valves and always fitting valve caps 

• Leak testing (and repair where necessary as part of routine maintenance and as part of CFC plant conversion  

  When it was put to MRS they must have been concerned about the leaks especially the 

large leaks and it would have been prudent to look at the basis on which the hydrocarbon 

was being used, they stated “I didn’t see any reason to. We had never had a failure with our 

ventilation system and there was not excess refrigerant in the room. There was no reason 

for me to think that we have problem because the leak detection system was working. “ 39   

In fact the situation was, the last link of defense was being called up and had been in one 

occasion overwhelmed by the hazard it was designed to warn about. It only needed the 

single sensor to fail and the auto-dialer and fan (which we know to be a hazard in itself) 

would not work.  There was no alarm if the detector failed (unlike the detector used at the 

IcePak Waharoa site) hence you could possibly unexpectedly discover a large leak of gas. If 

the plant was not occupied, which was the situation on the 5th April, then there would be no 

warning a leak had occurred.  In effect, you had to enter to the room to determine if there 

was a problem.  

This reliance of just one level of defense to mitigate the effects of a failure is against sound 

engineering practice and indicates that MRS did not have the capability to introduce such a 

flammable hazard into the system especially in such volumes.   

Leak Analysis 

An analysis of the invoices from MRS was made in an attempt to identify any specific 

leakages of Hychill from the system and the amount added at that time.  This analysis 

focused on those occasions where an invoice specifically identified a leak from a system.   

The analysis also attempted to differentiate between the refrigerant added when the system 

was commissioned and that added over time to top up the system most likely because it had 

leaked although it was not identified as such.  

Continual leaks of a highly flammable gas in a workplace, particularly large leaks, are a sign 

that something is amiss in either, the original design of the system containing the gas or the 

maintenance of the system. It is axiomatic that a leak of propane is a greater hazard than a 

leak of a synthetic refrigerant gas such as R22. As the DOL Mr. Mike Odey states, design 

choices meant the installation of a commercial refrigeration technology with a high leakage 

                                                           

39 Interview with Warren Cook 13 04 08 pg75 
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rate of propane. This meant that leaks were going to happen. IPC relied on MRS for design of 

the refrigeration system however this did not mean that IPC should have ignored such 

potentially harmful events when they occurred.  They did not monitor the number of size of 

the leaks nor do any analysis of the leaks and the amount added above the initial system 

charge to see if they indicated a problem in the making. Iain Slight stated “ If there was leak 

Warren dealt with it and we were invoiced for it and I think an occasional leak is, from what I 

have been lead to believe is actually quite normal.”40   

The records would appear to show that there was not the occasional leak but ongoing 

leakage with occasional large leaks.  Leaks from the system and in particular large leaks 

posed a risk to employees at the site.  

The tables on the following pages were derived from the invoices to MRS to IPC for work 

they carried out.   

This table shows those occasions where an invoice specifically identified a Hychill leak from a 

system that required MRS attention. These were identified either when the dial out system 

was activated by the leak detector,  during service calls to identify why the plant was not 

performing or they were observed during normal visits by MRS staff. It showed that fifteen 

specific leaks were identified from systems that contained Hychill. Leaks on equipment and 

pipes were detected by visual inspection and by using a type of leak detection fluid on 

equipment and piping to detect bubbles. MRS also stated they leak tested the rooms by 

using a hand held CPS leak detector 41 (which is now known not to detect hydrocarbons).    

                                                           

40 Interview with Iain Slight 22/08/08 pg.25 

41 Interview with Warren Cook 13/4/08 pg.62 
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Specific Leaks Found in Hychill Systems

Date Invoice
Hychill Added
in KGs at time Cost Total

14/11/2007 6968 80 43.20$                      3,456.00$   
2/11/2006 6189
28/10/2006 6192 Alarm Call out
18/08/2006 6033
3/08/2006 6030
12/07/2006 5924
30/06/2006 5913 9 43.20$                      388.80$      
3/03/2006 5714
3/10/2005 5303
3/08/2005 5148
25/02/2005 4825
15/11/2004 4650 18 43.20$                      777.60$      
10/11/2004 4646 -$            
19/07/2004 731
17/02/2004 699

107 4,622.40$    

However of more interest is the next table which looked at the overall amount of propane 

put into the system since it was introduced into the Triplets. This is a better indication of the 

leakage of propane over time at the site. 
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Table of Costs - Total Hychill Added

Date Invoice Hychill in KGs Cost Total

14/11/2007 6968 108 43.20$                      4,665.60$   
15/10/2007 6901 45 43.20$                      1,944.00$   
9/10/2006 6143 40 43.20$                      1,728.00$   
9/10/2006 6142 5 43.20$                      216.00$      
20/09/2006 6064 9 43.20$                      388.80$      
20/09/2006 6065 18 43.20$                      777.60$      
30/06/2006 5913 9 43.20$                      388.80$      
22/06/2006 5912 9 43.20$                      388.80$      
13/06/2006 5911 9 43.20$                      388.80$      
17/03/2006 5719 9 43.20$                      388.80$      
14/02/2005 4818 45 43.20$                      1,944.00$   
3/02/2005 4811 45 43.20$                      1,944.00$   
17/01/2005 4773 180 7,596.00$   
15/11/2004 4650 18 43.20$                      777.60$      
10/11/2004 4646 36 43.20$                      1,555.20$   
7/09/2004 741 45 43.20$                      1,944.00$   
13/07/2004 729 18 43.20$                      777.60$      
13/04/2004 710 18 43.20$                      777.60$      
12/04/2004 708 18 43.20$                      777.60$      
3/01/2004 691 90 43.20$                      3,888.00$   
30/12/2003 689 90 43.20$                      3,888.00$   
5/12/2003 686 45 43.20$                      1,944.00$   

909 39,088.80$  

 

The table above shows the total amount of hydrocarbon based refrigerant added to the 

systems at Tamahere excluding the original amount put in the Triplets in 2002 as the 

volumes were not listed. Mr. Cook stated at the 5th April that when installed the rack unit 

had 186kg of Hychill put into the system, the Triplets had 176kg put in the system and the 

Vilter had 35-50kh in the receiver. There was approximately 402kg of Hychill in the three 

systems. The MRS invoices show that 909kg amounts of Hychill have been added to the 

Hychill system since the original installation in the Triplets. This means that an extra 507kg 

was added to the system over the period over and above that installed.  This meant 

approximately 126% of the system charge had to be added over the period. This is a 

conservative number given the calculation does not include the original Triplets charge of 

176kg (stated by MRS) as it was not invoiced separately. If that amount is taken into account 

there is an additional 176kg that had to be replaced.  

Hence it is reasonable to conclude that at least 507-683kg leaked from the system over that 

period.  The cost based on $43.20 per kg would have been $21,902- $29,505.   

The company explained the additions of Hychill as necessary to run the system at colder 

temperature or as a freezer depending on the demands of the client. The DOL refrigeration 
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expert, Mr. Mike Odey,  stated that this is a misconception as what is really occurring is 

when the system is under load the results of the leakage from the system becomes apparent 

hence there is a need to “top up”.   He also stated that the “The refrigerant additions will be 

due to leaks.  The amount of refrigerant required to be added due to change of temperature 

will be minimal (less than 1% of charge”42.  

Wayne Grattan from IPG agreed that it would be a concern when there was a pattern of 

leaks and they would be looking at why they occurred and how to deal with them and 

whether they need to change the way they do things. 

If IcePak had monitored these costs and amounts against the system charge in the system it 

surely would have raised questions about safety of the refrigeration system that allowed this 

amount of propane to leak into the workplace.   However there was no analysis of the MRS 

invoices, no recording of the leaks as potential accidents and no recognition of the risks 

posed by the leakage. 

Normalisation 

There is a classic condition that is often identified in accident investigations called 

“normalisation” where warning signs are explained away as normal behaviour. These 

warnings signs are not seen as a harbinger of a problem with a system or an immediate 

warning of a future catastrophe. The action following such signs is to fix the immediate 

problems and carry on. Opportunities to prevent a future occurrence are lost.  This occurred 

at Tamahere in the context of “Commercial refrigeration technology of the type applied to 

this site has a high refrigerant leakage rate (industry average 30% of charge per annum)”43  

In respect of the major leak that contaminated the gas sensor in Plant Room 1 - discussed 

next in the report-Mr. Cook stated “If these leak detectors, these leak detectors are in 

refrigerant all the time under, and working for too long a period they eventually find they 

lose their judgment basically.. they become contaminated…” 44 Mr. Cook appeared not to 

understand the safety ramification of this situation. If there was a large leak (and there was) 

the detector would not work. It was a case for him of getting a new one and continuing as 

normal.   

Mr. Wayne Grattan of IPG, when shown the MRS invoice that required 80kg of Hychill to be 

put in the system after a leak, said it was a major leak and stated “I guess as a refrigeration 

plant operator, refrigeration leaks are not uncommon. So leaks do happen and it’s possible 

to lose all your refrigerant. It doesn’t necessarily mean you have a site safety issue related to 

that refrigerant loss. And that refrigerant loss could happen at any plant, be it an ammonia 

plant, a Freon plant or propane plant. So there was no, none of our sites were safety issues 

                                                           

42 Email from M Odey 08/09/2008 

43 Odey report pg 2 

44 Interview with Warren Cook 10/7/08 pg67 
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ever raised relating to refrigerant losses. …for people or building.”45  This comment was 

made not withstanding the MSDS for Hychill Minus 50 stating that for a major spill to seek 

immediate assistance from local fire authorities.   

It was calculated that the mass of HyChill required to reach the LEL of 1.9%, in Plant Room 1, 

with volume of 355 m3 and complete mixing, is 12.2 kg, at room temperature of 20 °C 

It was calculated that the mass of HyChill required to reach the UEL of 9.5%, in Plant Room 1, 

with volume of 355 m3 and complete mixing, is 61.0 kg, at room temperature of 20 °C. 

Leak on 13th November 2007 

On 13th of November, almost five months prior to the explosion there was a major leak of 

the Hychill Minus 50 refrigerant. It occurred in Plant Room One- the same room where the 

explosion originated and it originated from the same compressor system (the Rack) as the 

day of the explosion.  Records from MRS in Appendix 14 show that a vibration eliminator on 

a 15hp Copeland compressor on the Rack leaked. The next day it was also found that the gas 

sensor in the plant room was contaminated and no longer working.       

MRS stated that they were called by Iain Slight at 3.45pm on the 13th. They said that the 

compressor was shut down by the IAM C board because of the leak (as there was plenty of 

gas pressure in it), the siren was running and fan operated. Iain Slight said he became aware 

of the leak as the plant had shut down.  He assumed this was because if there was a leak it 

would have been detected automatically, the plant shut down and the fan turned on.    

A key part of the system that was in place was for the auto-dialer to dial out to inform that a 

leak has occurred. The phone records for leaks that were recorded in the MRS Invoices for  

31st October 2005, 28th October 2006, 2nd November 2006, 28th January 2007, 12th February 

2007, 31st March 2007, 13th November 2007 and 2nd December 2007 were analysed. They 

showed that the auto-dialer worked in all instances except 13th November 2007.  

It could be that the dialer did not function for an unknown reason that day but the rest of 

the system such as the fan worked. MRS stated the fan and sirens worked but it is difficult to 

reconcile that with the lack of auto-dialer activation. One explanation for the lack of dial out  

is that it is possible that the IAM gas sensor became flooded with gas during the 5 minute 

delay period and was not then able to connect to the IAM C board and hence then connect 

to the auto-dialer. MRS found the sensor was contaminated after the leak. The only 

indication of the fault would have been a red light on the IAM C board. Then as the large 

amount of refrigerant was released- 80kg was replaced into the system, the pressure switch 

shut off the compressors.       

Accident investigations often identify a “sentinel event” that had occurred prior to the 

event. This is a prior event that has all the characteristics of the actual later event, which led 

                                                           

45 Interview with Wayne Grattan 15/08/08 pg.26 



Department of Labour Tamahere Investigation Report   Volume One                                                                          

  

Final    Page 46 of 78         

to an explosion or injury, but did not through occur at that time due to happenstance rather 

than design.   

The leak on 13th November 2007 was such an event. Unfortunately this was not recognized 

as such and no changes were made. It was normalized by MRS and IPC as something that 

happened with refrigeration systems and that the safety system they had in place had 

worked. 

More disturbingly, the plant room then ran until 2nd December 2007 with no leak detection. 

Mr. Cook stated that he kept the emergency ventilation fan and the old ammonia fan on all 

the time the detector was absent. As both fans were not safe to be used in a propane 

atmosphere, this meant that not only would a leak fail to be detected if it occurred but the 

emergency ventilation system itself was capable of igniting any propane leak.  Mr. Slight 

stated Cook told him we did not have any alternative and it would be fine.  

The IAM gas sensor was reinstalled on 2/12/07. It was set to detect @ 10% of LEL (methane). 

The Day of the Explosion 

We have arrived at 5th April 2008.  An analysis of the Signature Security monitoring records 

has allowed tracking of movements in and out of the site. An analysis of the phone records 

on the day provided information in respect of the performance of the auto-dialer and by 

proxy the gas detection system. There were also other events that occurred that day that 

were significant. There were a power failure at 6.25am and a visit by Mr. William Jones, 

forklift driver and supervisor to the site at 10.47am. Appendix 15 contains a “minute by 

minute” record of the day from midnight until just after the explosion derived from 

information gathered during the information.    

Outlined below are key events on the day with some comment on each event 

Power Loss 

6:25:23 Waipa Networks lose 1 x phase of 11kV at auto regulator V15, Pickering Road.  Result is 2 
phases on 400 Volt supply are low voltage 

 The result of this is power fluctuations in the Tamahere area including Icepak site 

 

8:27:47 Waipa Networks cut power to area to effect repairs.  In doing so  Waipa Networks Ltd opened 
VCB592A, ie all power off on Pickering Road feeder (Includes Tamahere Area & Ice Pak ltd).   

8:35:26 Power restored to Pickering Road feeder (includes Tamahere & Ice Pak Ltd). 

The investigation considered whether the power fluctuations may have contributed to the 

release of gas or contributed to the failure of the IAM gas detection system and auto-dialer. 

Advice was sought from Maunsell Ltd as to the likely behaviour of the electrical system 

because of those fluctuations. Their analysis was hampered by the destruction of the 

physical evidence and all the records and plans associated with the electrical system. They 

have commented that “whilst the controls and installation are considered as not adequate 
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to manage a gas leak irrespective of any effect of a power outage the power supply 

problems on the day may have contributed to failure in the intended controls”46.  Robert 

Gunn from Alf Downs & Son Ltd stated that whilst Programmable Logic Controls (PLCs) may 

be affected, the effect would more than likely be just to shut down leading the compressors 

systems to shut down.  If there was power outage then the plant would shut down and 

restart in sequence when power was restored.  As there had been power fluctuations in the 

past there was an input into the PLC which would turn everything off so it didn’t trip the 

thermal overloads. They also stated that there was a pre-determined time that the PLCs had 

to see the power before they allowed the start sequence to initiate. Alf Downs had 

physically hard wired systems in place to make sure that if an untoward event occurred the 

compressors would shut down. The manufacturer of the Murco IAM-C system says the IAM 

control panel and sensor will power down on low voltage and restart on satisfactory voltage 

after a warm up period  

It is possible that the power fluctuations and power disconnection contributed to the 

explosion however due to the absence of records and plans it is not able to come to any 

definitive conclusions. It is believed that whilst these effects can not be discounted it is more 

likely other explanations can explain what happened on the day.                

Dial out Behaviour 
8:26:00 The office automatic system phones itself from 07 8565171 to 8565172.  Standard procedure for 

alarm activation.  Not connected.  Possibly as a result of the power being cut by Waipa 
Networks.  Timing difference between the phone system and that used by Waipa Networks.  Dial 
out system has battery back up and activates when computers are not working.  Power outage 
would have turned computers off. 

8:32:00 Office automatic system phones Iain Slight but not connected.  8565171 to 0272815686.  If call 
not answered by office, as above the call is diverted to Iain Slight. 

9:47:00 Office Automatic system calling itself 07 8565171 to 8565172.  Again an automatic system for 
alarm activation.  Not sure why this has happened at this time. This may be it sensing the rise in 
temperature. 

9:53:00 Office phones to disconnected number.  Was confidential before disconnection 8565171 to 
8234493.  System phoning the call out list.  Curious why Iain Slight was not called in the second 
instance.  This appears to be the Office system working through the call out list until answered. 

10:01:00 Office phones to unallocated number 8565171 to 025 810117.  Office system phoning the call 
out list. This appears to be the Office system working through the call out list until answered.  

10:07:00 Office System phoning unallocated number 8565171 to 025 6556255 (Slights old number).  
System phoning the call out list.  This appears to be the Office system working through the call 
out list until answered. 

10:12:00 Office to Previous employee.  Left approximately 2 years ago and has asked Icepak to take her 
name of the A/H list 8565171 to 8568354.  System phoning the call out list. This appears to be 
the Office system working through the call out list until answered.  

10:13:00 Office to Previous employee.  Left approximately 2 years ago and has asked   Icepak to take her 
name of the A/H list 8565171 to 8568354. System phoning the call out list.  This appears to be 
the Office system working through the call out list until answered.  If this call was answered by 
this person the automatic system would react as though its reason for calling had been rectified.    
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A considerable amount of investigation effort went into determining the behavior of the 

auto dial-out system on the day of the explosion as it was linked to the gas sensor.  The 

auto-dialer was connected to the computer system and would dial out if the computer 

indicated temperature risk or gas detection OR if power was lost to the computer. There 

were two dial out lists programmed into the auto-dialer depending on the trigger. It was not 

possible to determine who set up the list but it seems that some of the numbers were old. 

The first number in the dialer was the office at the Tamahere site, next was Iain Slights 

mobile phone, then a number of others numbers of which some were out of date. It is 

understood the dialer was programmed to continue ringing until there was an answer from 

one of the numbers.  

The phone records showed that the auto dialer operated after the power was turned off by 

Waipa networks as the computer went off.  It activated normally as it first dialed the office, 

then Iain Slight. There was no answer. Then the power came back on. Whilst Jones says he 

rebooted the computer Iain Slight is adamant that Jones was mistaken as the computer had 

automatically started and Jones was confusing the Intech module that sometimes did not 

fire up after a power cut, made a high pitched sound and needs the reset button pushed.   A 

possible explanation is the computer was on and at 9.47 it sensed a temperature rise and 

started dialing out. Some one answered one of the old numbers and it stopped dialing. 

Alternatively if Jones did reboot at 10:47- he says he did both the Intech and computer – 

there was an unknown reason for the dialer to dial out. Iain Slight was most likely out of 

contact as he was in Auckland working on his car and his cell phone was not with him.  As 

will be seen below attempts to contact him later were unsuccessful.   

William Jones Site visit 
10:47:35 Alarm deactivated by Jones 8565172 to 0800163232 Data Call.  Jones arrives at the site and 

finds Intech turned off.  Reboots Intech module and/or computer and starts to check plant rooms
 . 

11:05:00 Office phoning Slight 8565171 to 0272 815686, Jones phones Slight to report Computers off line.  
No answer.    Twins are cold indicating they have not been on for a while. 

11:14:00 Office calling Slights home number 8565171 to 8481971.  Jones trying to get hold of Slight 
connects with Slights wife who informs him Slight is in Auckland. 

11:20:00 Office Phones Slight 8565171 to 0272815686  Not Connected.  Jones trying to get hold of Slight 
not connected.  Reboots computers and starts up triplets.   

11:32:00 Office Phones Slight 8565171 to 0272815686  Not Connected. Jones trying to get hold of Slight. 

11:42:00 Office Phones Slight 8565171 to 0272815686  Not Connected.  Jones trying to get hold of Slight.  
Jones goes outside for a smoke before making final attempt to contact Slight. 

11:54:00 Office Phones Slight 8565171 to 0272815686  Not Connected.  Jones trying to get hold of Slight.   

11:58:37 Signature Security receives signal : Closing Bill.  Alarm activated by Jones  8565172    0800 
163232. 

Mr. William Jones, a forklift operator and supervisor, visited the site as he often went there 

on the weekend to check it out especially when Slight was out of town- which he was. He 

went into the “Ops” room where he heard what is likely to be the Intech machine alarm and 

rebooted it (and possibly the computer). He went into to Plant Room 2 and Plant Room 1 
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and tried to restart some compressors in Plant room 2.  He also unsuccessfully tried to 

contact Iain Slight. He never saw any evidence of gas leaks in Plant room 1. There is no 

evidence any of his actions contributed to the explosion. 

Enquires confirmed that the compressors in the Rack in Plant Room one would have been 

shut down between 4.00pm and 6.00pm due to the operation of its power sharing device.  

Indication of Problem at Site 
15:00 Approximately at this time, Arnold Koppens working in his garden at 7 Koppens Road, opposite 

the entrance to Icepak hears a loud hissing sound like tyre being inflated.  Quite a common 
sound he has heard from the plant before.  Koppens never heard an alarm. 

15:56:35 Signature Security receive signal from Icepak.   Fire alarm smoke detector  Area 1 Machine 
Room smoke detected. The siren attached to the smoke detector would have gone off. It would 
not be capable of sending a signal to SGS without the alarm going off. 

15:59:15  Signature Security call Icepak No Answer, answer Machine. 

15:59:44 Iain Slight contacted by Signature Security on 027 2815686.  When advised of the smoke alarm. 
Slight suggest to Signature Security they may like to contact the Fire Brigade. 

16:00:39 Signature Security called Hamilton Fire Department    Authorities Dispatched 094867940. 

16:05:22 Northern Communications Centre note Key holder not attending… No Guard sent…..will ring 
back with instructions 

16:05:47 HAM411 Responds. Contains Firemen Cameron Grylls, Station Officer Denis Wells, Adrian 
Brown, Dave Beanland 

16:06:28 HAM412 Responds.  Contains Firemen Brian Halford, Senior Station Officer Derek Lovell,  
Station Officer Merv Neil, Alvin Walker. 

16:05:29  Signature Security called Iain Slight ,  Contacted  027 2815686. 

16:07:44 Fire service contact Signature security for have permission to enter if required 

16:10 Arnold Koppens goes to his mothers address just down the road.  Was working on a water pipe 
at the front of his mother’s house when he sees the Fire engines arrive.  

16:14:55 HAM412 Arrives at scene.  HAM412 followed HAM411 as they drove around the complex 
looking for a PFA (private fire alarm) panel.  HAM412 left HAM411 searching around the outside 
of the buildings.  They park between the two buildings leaving enough room for HAM411 to park 
behind them. 

16:15:32 HAM411 Arrives at Scene Message sent to the Northern Communications Centre,     "411 K77."  
Senior Fire Officer Beanland and Station Office Wells find a door where they see what appears 
to, be leaking refrigerant coming from a locked door.   

16:20:06 Signature Security added messages Call received from Cameron from Fire Service advise no 
access to Building.  Senior Officer Beanland returns to his fire truck to get reciprocating saw to 
cut lock.    

16:20:37 Situation report from Station Officer Wells "Sitrep S.O. Wells….ah….Brigade attempting to gain 
entry to building". 

16:20:51 Report "...Appears to be smoke coming from building, possibly leaking refrigerant, investigating 
further over." 

16:21:03 Signature Security called Ian Slight, Dialed  027 2815686   Spoke with Iain.    Contacted Chubb 
adv don't have access, advised to contact key holder. 

16:23:30 Signature Security added messages Iain Slight advises he will contact someone to give access 
to building and contact Signature Security. 
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16:23:58 Signature Security added messages advise Iain Slight that Owen Paul is on the List advise not 
him. 

16:25:45 Signature Security added message.  called Cameron advise Iain will get someone to the 
premises as soon as possible. 

16:28:04 Signature Security added message, called Cameron from fire service advise Iain has already 
send someone to the premises doesn’t know how long it will take  Camerons ph 0274987023   
Cameron Advise they have already cut a few locks.   Senior Fireman Beanland gains access 
building along with Station Officer Wells and Senior Fireman Brown.  Leaking gas is detected 
next to a nut on a compressor.  Senior Fireman Beanland left the building to get a crescent form 
HAM411.  He was assisted by Station Officer Neil to get out the door. 

16:29:32 HAM411 reports to Northern Communications Centre  " Sitrep entry gained brigade investigating 
using BA over" 

16:30:00 Office Automatic Alarm system sends Data Call to Signature Security.  Alarm Activation. 

16:30:36 HAM412 contacts Northern Communications Centre reports priority message " Second Alarm  
Major Explosion" 

16:30:45 Northern Communications Centre  "Hamilton 412 priority message received."  412 "K11 
Ambulance"  Firecom "K11 ambulance received" 

16:38:24 Added messages  C/R Ian Slight adv there is an explosion.  Adv Cameron Adv they have already 
broken in he adv it is ok thank you. 

 

How did the explosion occur? 

The Department engaged a fire investigation company, Luff and Associates Ltd, to examine 

the site and provide a report on the origin and cause of the explosion and subsequent fire.  

Their report concludes that the explosion originated in Plant Room one and that a fire 

followed that explosion. He also concluded that an accumulation of a propane based 

refrigerant gas (Hychill) leaking from the Copeland compressor in plant room one was 

ignited by an electrical source in the plant room leading to the explosion.  

It is obvious that there was some source of ignition that ignited the Hychill that was leaking 

from the compressor. In order for it to ignite the mixture of gas and air needed to be in the 

flammable range and a source of sufficient energy to ignite the propane. There were many 

possible sources of ignition in the vicinity of the propane. These included; 

• the electrical equipment in the plant room 

• static from the movement of the firemen 

• equipment carried by the firemen and 

• the motors of the fire trucks parked outside the room.     

Early on in the investigation there was speculation that a fireman after entering Plant Room 

One had decided to turn off the power by manually disengaging an ON/OFF switch on the 

main switchboard located on the board. This would have opened contacts providing more 

than adequate source of ignition. This proposal led to a detailed examination of the 

switchboard by all parties involved in the site and in particular the main switch on the board. 
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The Department of Labour engaged an electrical engineering company, Maunsell Ltd, to 

consider the matter and based on their advice and the other evidence the investigation is 

satisfied that there is no evidence that a fireman manually engaged the switch. They stated a 

more credible explanation is that position of the switch after the explosion is explained by 

the force of the explosion. There is no evidence the firemen used their radios while in the 

plant room.    

Based on information gathered during the investigation it is believed the following sequence 

is most likely to have occurred leading to the explosion.  

1. On Saturday, 5 April 2008, after 11.58am some activity or “event” causes vibration 

on the compressor head in the Rack compressors.  Perhaps “shuddering” as the 

compressor starts up or shuts down due to normal PLC control 

processes. Compressors were not mounted on anti vibration mounts but on springs 

that were firmly fixed so they wouldn’t vibrate.  

2. The event finally made the flared joint of a copper pipe, connected between the 

compressor head and a pressure switch, to a crack and rupture, and a leak occurred 

of HyChill Minus 50. Whilst the gas jet would tend to mix with the surrounding air, 

the gas would be expected to possibly also accumulate at floor level, given it is 

heavier than air.  We know this specific area is the source of the leak as the firemen 

have described a specific pipe leaking on the rack compressor- (See appendix 16a for 

photograph of location- the pipe is the second from the left and leak was at the top 

connection). One fireman described a high pressure type sound that sounded like a 

pipe had ruptured. The Australian Standard AS1869 requires a suitable flexible hose 

for pressure switch connections and the El-gas manual states that such connections 

when made of copper pipe are very prone to leakage especially on high pressure 

side.  

3. The gas sensor failed to operate hence the IAM fails to signal the IAM C alarm 

control panel so there is no siren activated, no ventilation fan activated, no signal to 

SCADA computer, hence no dial out through the auto dialer to company staff. A 

possible explanation is contamination of the sensor by an excess quantity of the 

propane. (The upper limit of the sensor is 1% v/v or 10,000 ppm) .This could easily 

been exceeded with a leak from the above pipe.  The detector had a delay period set 

we believe to be for 5 minutes thus would not send a signal until at least 5 minutes 

exposure to propane. The manufacturer has advised that if the semi conductor 

sensor is damaged within the delay period then it sends a fault signal not an alarm 

signal. The fault signal is just LED indication on the sensor and control panel. We also 

know a sensor in Plant Room One was discovered failed following a gross leak that 

had occurred 5 months prior to the explosion. After this incident the detector was 

found to be contaminated and was replaced.  

4. Alternatively the detector activates but the early power fluctuations had damaged 

the IAM C alarm control panel and/or sensor with the same consequences as above. 

The manufacturer says the IAM control panel and sensor will power down on low 
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voltage and restart on satisfactory voltage after a warm up period. It is considered 

that it is more likely the sensor failed because of contamination rather than an 

electrical fault.    

5. The HyChill continues to leak and accumulate, and presuming it accumulates near 

the base of the main switchboard, it is drawn into the switchboard cabinet by the 

action of the ventilation fan that is built into the cabinet, to cool electrical 

conductors and switches and fittings.  This fan mounted near the top of the cabinet, 

continues to draw air and HyChill through the cabinet.  This mixes the HyChill and 

room air.  

6. The leakage and mixing continues through the LEL and UEL limits until, the 

accumulation of HyChill in the room air operates the smoke sensor located on the 

ceiling leading to the firemen arriving at the site. We know from the firemen that 

Hychill was coming out of the door gaps and the original xpelair fan (not working) 

located about 2 metres above the floor.  

7. The fire fighters enter Plant Room 1, and fresh air is introduced as they open the 

door to gain entry.  Some more mixing occurs as they move around the room.  

8. This brings the mixture within the explosive range, within the main switchboard 

cabinet.  A normal operation of a relay, or contactor in the main switch board 

cabinet, creates a spark that ignites the mixture, blowing out the cabinet panels and 

doors, triggering the major secondary in Plant Room 1. A Fireman who was at the 

door of the plant room describes two explosions – a small one then the large one. “It 

went bang and then even a bigger bang and I was thrown forward surrounded in a 

huge fireball”   The deformation of the panels on the switchboard indicates an 

explosion from within possibly from the fan in the switchboard.  

 

See Appendix 17 for photographs of site after the explosion 

The Safety of the Refrigeration System 

A critical area for investigation was the safety of the refrigeration system installed at 

Tamahere and its adherence to safety standards and applicable legal requirements. The 

appropriate Standard to consider in this area is AS/NZS 1677.1:1998 Refrigerating systems 

Part 1: Refrigeration Classification and AS/NZS 1677.2:1998 Refrigerating Systems- Safety 

Requirements for Fixed Applications. The Health and Safety in Employment Regulations 

(Pressure Equipment, Cranes and Passenger Ropeways) 1999 (PECPR) is a specific regulation 

that applies to pressure equipment. 

Mr. Mike Odey, a charted Professional engineer and a refrigeration expert was engaged to 

provide an opinion in these areas. His full report is in Appendix 18. 

He concluded that; 
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• MRS had no understanding of the requirements of the refrigeration standard AS/NZS 

1677.2:1998 with none of the safety requirements being implemented.  

• there was no conformity with the PECPR Regulations. 

• The leak detectors did not isolate all electrical circuits except for emergency lighting 

and extraction fans on detection of a refrigerant leak upon detecting a concentration 

of 20% of the LEL for Hychill Minus 50  

• The refrigerant charge in the plant room one (and two) exceeded the maximum 

charge of 25kg despite the plant being a Direct System and the occupancy being 

Category III,  

• The practical limit was exceeded in all the cool rooms and plant rooms 

• The pressure relief device was vented incorrectly potentially doubling the relief 

pressure. 

• There was not continuous ventilation of the plant rooms to ensure any leak of 

refrigerant was kept below 20% of the LEL of Hychill Minus 50. Continuous 

ventilation will ensure that the refrigerant concentrations do not exceed the 

practical limit. Because of the consequences of failure, multiple levels of protection 

are required, so that if one level of protection fails, the next level will provide a 

further degree of protection. A reasonable rule of thumb is that there should be 

three significant shortcomings before a significant failure result can occur. 

• It was not practical or achievable to convert a plant of this size to A3 flammable 

refrigerants such as Propane R290 without completely rebuilding the plant at 

significant cost.   

• Commercial refrigeration technology of the type applied to this site has a high 

refrigerant leakage rate (industry average 30% of charge per annum) making the 

likelihood of a site fire inevitable eventually. 

 

Health and Safety in Employment (Pressure Equipment, Cranes and Passenger 

Ropeways) Regulations 1999 

A serious hazard from any equipment that is pressurized is the risk of an explosion due to 

excessive pressure. There have been many explosions over many years that have resulted 

from inadequately designed and maintained equipment. Hence there are regulations 

specifically address this risk. They are the “Health and Safety in Employment (Pressure 

Equipment, Cranes and Passenger Ropeways) Regulations 1999” (PECPR). They are a critical 

part of the regulatory jigsaw to ensure a safe workplace.  

The Regulations is based upon a framework to design equipment safely specifying the 

appropriate hazard level, third party verification of design in certain higher risk situations 
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and an inspection regime by independent 3rd party certified inspectors. It is the responsibility 

of the controller to ensure the equipment is safe, maintained in a safe condition and not 

operated without a current certificate. The controller was both IPG Ltd and IPC Ltd as they 

were the owner and the lessee of the refrigeration plant.  As the designer and manufacturer 

on the pressure equipment MRS had to comply with Regulation 18 and 19 of the above 

Regulations.   

The potential for harm arising from deficiencies in the design, manufacture and use of 

pressure equipment is primarily related to the consequences of equipment failure. The need 

for independent control involving conformity assessment such as design verification 

increases with the increased hazard to persons who may be affected.   

A key method to manage this risk is by assigning “Hazard Levels” to the pressure equipment 

in question.  Under Regulation 18 the designer of the equipment has responsibilities to 

follow generally accepted design practice, design the equipment so it is safe to use and in 

particular determine and specify the hazard level. The Approved Code of Practice for 

Pressure Equipment (except Boilers) sets out the preferred means to comply with the 

Regulations.  The Australian Standard AS 4343, which is referenced in the Approved Code, 

sets out how the hazard level is determined.  

Under Regulation 19 the manufacturer also has responsibilities to manufacture to the plant 

in accordance with its verified design.  MRS was the designer and manufacturer of part of 

the pressure equipment. At Tamahere the refrigeration systems were covered by the 

Regulations whether they contained hydrocarbons or R22.  

The consequences of an explosion are further amplified by the substance that is contained 

within the pressure system. An explosion releasing R22 is considered less hazardous than a 

similar explosion releasing a flammable refrigerant such as propane or a toxic substance. 

This means that more assurance is required that the design and installation is correct as the 

consequences of any errors in both will have larger consequences than a less hazardous 

substance. This extra assurance is gained by having a qualified 3rd party verify the design and 

installation. This is called conformity assurance. The requirements for conformity assurance 

for various hazards levels are contained in Appendix A of the Approved Code.      

At Tamahere the introduction of propane as a refrigerant meant that for the receivers the 

Hazard Level went from E (negligible) to B (Average) and for the piping Hazard Levels from E 

and D to C and B respectively.  As outlined in Mr. Mike Odey’s report this change required 

particular design requirements for the piping system to be defined, independent assurance 

of the design calculations for the system (including piping  and its support brackets) and an 

independent inspection of the installed system. It is his opinion that had this occurred it 

would unlikely to have been cost effective to introduce propane at the site in the manner it 

was.      

It is clear from the Odey report that the PECPR requirements were not met at the site and a 

method of venting the receivers resulted in a potential increase of the relief pressure from 

400psi to 800psi.  This is yet another indication that MRS did not have sufficient knowledge 
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in respect of risks in this type of industrial refrigeration or an understanding of the Standards 

and Approved Code that applied.   

In respect of the requirements to carry out inspections of the pressure equipment 

information gathered during the investigation it was identified that the last records of an 

inspection were in December 2005 when an inspector working for SGS Ltd issued an interim 

certificate. Invoices from MRS to IPC show that following that date MRS was involved in 

seeking advice in respect of a demand by the equipment inspector to have receivers tested, 

most likely ultrasonically.  Mr. Cook stated he did not see why they should be and was trying 

to find out why they should be. SGS have no further records of any further inspections and 

any on the site were destroyed. No other company has been located who carried out any 

subsequent inspections.     

Again there was a difference between MRS and IPG Ltd and IPC Ltd as to who was 

responsible on the site for ensuring this happened. MRS stated that IPC Ltd arranged for 

inspections of the equipment and he was told by them when the inspections would happen.  

Mr. Cook was unable to recall clearly if he had informed the inspectors whether the system 

contained propane but said there were signs in the plant room there was flammable gas.   

IPG and IPC are adamant that MRS organised the inspections and that they relied on it to 

ensure the equipment was safe.   

Stenching 

In recognition of the risk from hydrocarbons AS/NZS 1677:1 1998 requires A3 refrigerants to 

be odourised in a manner functionally equivalent to LPG or an alternatively approved safety 

provision. The normal stenching agent associated with propane is ethyl mercaptan and the 

Hychill Minus 50 was odourised with it according to MRS.    

The disadvantage of ethyl mercaptan is that over time it is absorbed by the filter drier in the 

refrigeration system because it is sulphur based. In systems that contain propane and 

isobutene mixtures it is believed the filter driers and oil absorbs the mercaptan and 

something similar may have occurred at Tamahere although it contained a propane and 

ethane mixture. This may explain why the firemen did not smell “gas” when they were in the 

gas cloud. It is possible they smelt the propane as “an almond lemony smell” but the 

distinctive “gas” smell was missing. If they had smelt “gas” it is certain they would have 

taken different action.   

Summary 

Hydrocarbon refrigerant as Care 50 was first introduced into the refrigeration system in 

2002.  No hazard assessment as required by Appendix E of AS/NZS 1677:2 1998 was carried 

out prior to installation nor were any specific precautions taken to reduce the risk of ignition 

of the refrigerant. As the number of cool rooms on the site was expanded the use of 

refrigerant increased until at the time of the explosion there was approximately 402kg 

present in the system.  

Advice was given in June 2004 and November 2006 of the need to meet the requirements of 

AS/NZ 1677:2 1998 (and other Standards) to reduce the likelihood of ignition of the 
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flammable refrigerant. Some precautions were installed over the period from June 2004 

until late 2006. However the installation failed to meet the requirements of AS/NZ 1677:2 

1998 and the PECPR Regulations.   

The safety precautions installed was completely inadequate for this level of risk and 

introduced further hazards into the workplace due to the fact the gas sensors and plant 

room ventilation fans were not certified or explosion protected.  An attempt to minimize the 

risk from venting refrigerant resulted in increasing the potential design relief pressure.   

IPC and IPG were aware from at least June 2004 of the hazardous nature of the refrigerant. 

In 2007 IPG sought funding from ECCA to install safety systems in their Waharoa cool store. 

These systems provided better management of risks from ignition of Hychill Minus 50 

Tamahere however they were still insufficient to meet the requirements of AS/NZS 1677 

1998. 

Leakage and significant replacement of Hychill Minus 50 since 2002 was not monitored by 

IPC. A very large leak of Hychill Minus 50 from the “Rack” in plant room one about six 

months prior to the explosion did not result into an investigation by the company or any 

changes to the safety systems in use at the site.  

The safety programme of IcePak Coolstores Ltd had not identified Hychill Minus 50 as a 

hazard, staff had little or no information about the hazards associated with Hychill and the 

precautions to take to reduce the risk of ignition.  There was no specific emergency plan to 

put in place to deal with a large leak of Hychill.    

IcePak had concerns about whether the refrigeration plant was compliant but did not seek 

advice independent of Mobile Refrigeration Specialists Ltd to verify whether those concerns 

were valid. 

The explosion on the 5th April 2008 most likely arose from a leak of Hychill Minus 50 from 

the set of compressors called the “Rack” in Plant Room One. It is likely the Hychill was 

ignited by an electrical source in the plant room.  

The refrigeration plant was installed with little regard for relevant Standards and Approved 

Codes as Mobile Refrigeration Specialists Ltd had little knowledge of them.  

Fundamentally it was not possible to convert a refrigeration plant of the size at Tamahere 

to hydrocarbon refrigerants without completely rebuilding the plant at significant 

expense. 

Commercial refrigeration technology of the type applied to this site has a high refrigerant 

leakage rate (industry average 30% of charge per annum). The rate of leakage at Tamahere 

was approximately 30% making the likelihood of a site fire eventually inevitable.  
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New Zealand Fire Service 

 

New Zealand Fire Service Commission 

The Fire Service falls under the control of the New Zealand Fire Service Commission, a Crown 

Entity. The New Zealand Fire Service Commission was legislated for in the Fire Service Act 

1975.  The Fire service commission abolished the then current 277 local authority based fire 

boards and formed the New Zealand Fire Service (NZFS). The NZFS went live 1 April 1976. 

Section 2 Fire Service Act 1975 States that “Member of the Fire Service means every 

employee of the Commission ; and includes any person who holds office by virtue of an 

appointment under any of the provisions of sections 17A, 17I(3), 17M, and 17W of this Act” 

The New Zealand Fire Service Commission is the employer of David Thomas BEANLAND 

20/05/1963, Alvin John WALKER 19/12/1963, Adrian BROWN 16/3/1968, Dennis Harold 

WELLS 17/4/1948, Brian Leslie HALFORD 31/12/1970, Cameron Roger GRYLLS 18/12/1979, 

Mervyn NEIL 1/5/1959 and Derek LOVELL 21/11/1958. 

Scope 

The focus of this part of the investigation is on the safety systems and procedures that the 

NZFS had in place to reduce the risk of harm to their employees who attend the site. 

It also looks at the practices of the two crews that attended Icepak Coolstores Limited at 30 

Devine Road Tamahere on Saturday 5 April 2008 immediately prior to the explosion and 

subsequent fire.   

Also this investigation has looked at other aspects of the NZFS in relation to the 

Communication Centre and how units are dispatched, and the response of the other crews 

after the explosion.  

Finally the investigation considered whether the NZFS as an employer and the firemen as 

employees met their legal responsibilities. This is discussed in Volume Two of the report  

Any recommendations for improvement by the NZFS are outlined in the report. 

Notification and Dispatch on 5th April 

On Saturday 5 April 2008 a 111 emergency call was received by the Fire Communication 

centre, the caller was an operator for Signature Security Group (SSG) alarm monitoring. The 

SSG operator notified the fire communications operator that SSG had received smoke alarm 

activation at Icepak Coolstores Devine Road Tamahere. 

The New Zealand Fire Service (NZFS) refers to this type of alarm call out as a private 

monitored alarm. A private monitored alarm is an alarm that is electronically monitored by a 

third party alarm monitoring provider.  It may be a smoke detector, thermal detector, gas 

detector or other similar mechanism. The monitoring company will, on receiving an alarm 
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signal, take actions as agreed between the monitoring company and the client. These steps 

may include but are not limited to, calling the premises, calling key holders and calling the 

NZFS. This can cause delays in the operator responding to the alarm due to dealing with 

other alarm activations as well as time taken to follow agreed response plans. 

The NZFS also responds to Private Fire Alarms, these alarms are connected directly to the 

New Zealand Fire Service and on activation immediately send an electronic notification 

signal to the NZFS communication centre.  Both Private monitored alarms and private fire 

alarms are responded to in the same manner as set down in National Commander’s 

instruction 24 and local procedure 24. 

The Fire Service Act 1975 and the Forest and Rural Fires Act 1977 are administrated by the 

Fire Service Commission and under these acts professional, volunteer and rural fire officers 

and staff undertake their duties. 

Section 36 of the Rural Fires Act 1977 and Section 28 of the Fire Service Act 1975 provide the 

authority for firefighters to take actions to “endeavour to prevent the spread of fire (if 

any)…cause the stabilising or rendering safe of the hazardous substance… and to save lives 

and property in danger” 

The National Commanders instruction 2 “Mobilisation” requires every fire district to have a 

procedure to initially respond to incidents meeting the requirements of Fire Service Act 

1975. Bay Waikato Fire Region local procedure No 2 sets out the pre arranged response 

plans for the region, these plans define what types of unit will respond to each type of call 

out. This system is known as pre-determined attendance. The closest available unit of the 

required type will be dispatched to the incident. The pre determined attendance to a Private 

Fire Alarm at an industrial building in the Bay-Waikato area was to dispatch two appliances. 

As Hamilton Station is the closest station to the incident, appliances 411 and 412 were 

dispatched47. 

Responding Crews 

The crew of 411 were Senior Fire Fighter Cameron GRYLLS (Driver), Station Officer Dennis 

WELLS (Officer), Senior Fire Fighter Adrian BROWN (Number 2-First day in Hamilton district) 

and Senior Fire Fighter David BEANLAND (Number 1). 

The crew of 412 was Senior Firefighter Mervyn NEIL (Driver), Senior Station Officer Derek 

LOVELL (Officer), Senior Fire Fighter Alvin WALKER (Number 2), Fire Fighter Brian HALFORD 

(Number 1). 

Each crew of four consists of a driver, and officer in charge and two other staff delegated 

number 1 and number 2. Fire service training from recruit level involves set planning as to 

                                                           

47 Trucks are numbered by the following method. The last number designates the type of 

appliance: 1, 2, 3 are pumps, 7 is a pump rescue tender and 5 is an aerial appliance. The first 

two numbers refer to the station in this case 41 is Hamilton. 
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what each person’s role is depending on their position. In general the driver is responsible 

for driving the vehicle, maintaining communications between the crew and the 

communication centre and assisting the number two person secure a water source. The 

number one staff member is responsible for getting the hose to the fire. The number two 

staff member is responsible for securing a water supply and backing up the number one 

officer. The final member of the crew is the Officer in Charge who is responsible for directing 

the remainder of the crew and who is authorised by the Fire Service Act 1975 S28 to deal 

with emergencies with the delegated authority of the Chief Fire Officer. 

In relation to the attendance at Icepak Coolstores Tamahere on 5 April 2008, the most senior 

officer (Senior Station Officer Derek LOVELL) on duty was in charge of the second appliance 

(412). This allowed the Senior Station Officer to either take charge of the situation if needs 

be or be free to attend another incident if the additional resources are not required. 

National Commander’s Instructions. 

 

S27(a) Fire Service Act 1975 states  

“The National Commander shall from time to time issue operational 

instructions in respect of the operational requirements, duties, and scope 

of the Fire Service, not inconsistent with this Act, and all members of the 

Fire Service who hold Fire Service rank, volunteer fire brigades, defence fire 

brigades, and industrial fire brigades shall obey and be guided by those 

instructions communicated to them.” 

 

The New Zealand Fire Service operates under a control system known as National 

Commanders Instructions. These instructions relate to how the NZFS will respond in each 

area. The instructions formulate the basis of any response. These instructions are 

supplemented by Local procedures which are produced by the Chief Fire Officers in 

consultation with their Fire Region Commander. These local procedures relate to differences 

between resources and requirements around the country.  

The relevant National Commanders Instructions in this circumstance were: 

1) Operational Safety:  

The requirement of all personnel to be trained in and apply the principles of the safe 

person concept. 

Accidents to be investigated as per H&S Policy 

All Districts to have a local procedure in accordance with this instruction 

In relation to Operational Responsibility “A prime responsibility of officers in charge of 

crews is to ensure the safety of personnel in their command. However, each individual 

has a responsibility for their own and their colleagues’ safety. This is achieved by 
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assessing and managing risk and by adhering to operational instructions and safety 

procedures”48  

Personnel are to wear the appropriate level of protective clothing for the incident and 

consequent risks. National Commanders Instruction Number 6 details the minimum 

standards. 

Breathing apparatus, must be worn when working in contaminated atmospheres or 

likely contaminated atmospheres.  At minimum stage 1 entry control procedure must be 

established when BA is being worn 

The role of safety officers.  

Actions for safety officers to take if they discover a situation which in their opinion poses 

an imminent risk to fire service personnel or members of the public, actions include 

immediately withdrawing personnel and any actions in accordance with section 28(4) 

Fire Service Act 1975. 

Emergency Evacuation. 

Risk management. “Officers in charge should routinely use the principles of risk 

management at all levels of incident management to: 

Define the limits of acceptable and unacceptable risks 

Adjust the tactical mode and or the location or function of personnel at the 

incident accordingly 

Communicate the tactics to all crews through the command structure.”49 

 

2) Mobilisation 

See paragraph 4.2  

 

3) Command and Control. 

This details the use of the Coordinated Incident Management System. In relation to the 

fire at Tamahere this section was more applicable post explosion.  

 

4) Breathing Apparatus 

 “Fire fighters must don and start up BA when involved in any operation that exposes 

them to: 

1. Toxic substances    2.  Dust       3.Fumes   4.   Smoke 

                                                           

48 National Commanders Instructions 1: Operational safety, page 2 

49 National Commanders Instructions 1: Operational safety, page 7 
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5. Other atmospheres that are not respirable for firefighters. 

Before any person enters a structure to investigate a fire or a suspected fire, including a 

private fire alarm (Italics and emphasis added), they must don BA.”50 

Breathing Apparatus control procedures. 

“During stage 1 control: 

Control the entry and exit of breathing apparatus wearers 

Monitor the safety of breathing apparatus wearers”51 

 

8) Ventilation. 

Sets out criteria as to how and when to initiate ventilation.   

 

11) Forced Entry. 

 “When operational functions or duties cannot be carried out because access is 

unavailable 

The incident controller must ensure that a thorough inspection is made of the area into 

which entry is required 

If the incident controller suspects an emergency exists, forced entry is to be made.”52 

 

 

21) Hazardous substances 

 

This instruction sets out the NZFS response to Hazardous material emergencies. It 

requires local procedures to be in places for: proceeding to the incident, deployment of 

resources, protective clothing and BA, isolation of hazardous material(s), evacuation, 

protection of the environment, identification of hazardous material(s) 

The NZFS utilises “Chemdata” as its principle hazardous materials information source. 

Once a UN Number, trade name or product name is identified at the scene, the 

information can be transmitted to the Communications Centre where a search is made 

of “Chemdata” 

                                                           

50 National Commanders Instructions 4: Breathing Apparatus. Page 1 

51 National Commanders Instructions 4: Breathing Apparatus. Page 2, (Breathing apparatus 

control procedures) 

52 National Commanders Instructions 11 : Forced Entry, page 1 
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The NZFS utilises a system called HAZMAT Action Guide (HAG). This system allows codes 

(HAG Codes) to be transmitted to the incident ground that when looked up will advise 

what response is to be taken. Information collected at the incident scene is recorded on 

one side while information transmitted from the communications centre is recorded on 

reverse.  

The Principles outlined in the instruction are: Isolate, contain, identify and make safe. 

The Instruction fleshes out the process for approach, isolation, Liaison (including calling 

HSTLC), Hazard Identification, Stabilisation of spill or leak, and on to decontamination 

and leaving the scene. 

  

24) Private Fire Alarms 

 

A local procedure to be developed if relevant for this instruction. “Local procedures 

must take into account: 

Types of alarms 

Positioning of appliances 

Access when no keys are available 

External searches of building prior to key holder arrival 

Searching the indicated area for any sign of fire. 

Evacuation”53
 

 

32)  Bulk Flammable Gases.  

National Commanders Instruction requires a local procedure taking into 

account, fires and leaks at flammable gas installations, notification of 

appropriate authorities including, local authority inspectors of dangerous goods, 

hazardous substances and new organisms’ enforcement officers, managers of 

any property or equipment involved, HSTLC members etc. 

Instruction requires all personnel to be trained in conditions to be encountered 

and safe practices for working with bulk flammable gasses.   

An inner cordon to be established and only minimum number of staff to enter 

cordon. 

All staff to wear structural fire fighting uniform and BA 

 

                                                           

53 National Commanders Instructions 24: Private Fire Alarms page 1 
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Operationally: 

Approach from up wind, establish and evacuate inner cordon, eliminate all 

sources of ignition in inner cordon, Identify gas and its properties, monitor 

flammability levels, notify air traffic control in vicinity of large leaks. 

Liaison with on site management to account for all staff, determine the size of 

the inner cordon, operate fixed protection systems, identify and manage further 

hazards and seek advise on the shutdown or control of leaks, systems or plant. 

 

33) Portable Gas Cylinders and Pressurised vessels 

 

Processes mirror those outlined in Instruction 32. 

 

Local Procedures. 

 

The Bay-Waikato Fire Region local procedures have been identified as the 

relevant local procedures for the incident at Icepak Coolstore Tamahere on 5 

April 2008.  

Local procedures numbering;  

1 (Operational Safety), 1.1(Crew Safety), 1.2 (Risk Assessment) 

2 (Mobilisation) 24 (Private Fire Alarms), 32 (Confined spaces) would have been 

applicable from when the call was received till the fire service departed the 

scene. 

 

5.3 Local procedures; 8 (Ventilation), 32 (Bulk flammable gases) & 33 (portable gas 

cylinders and pressurised vessels) were applicable due to the nature of the leaking gas. 

As the nature of the gas had not been identified, the fire crews did not put these 

procedures into action. 

Available Expertise or Equipment.  

The NZFS has a number of specialist Hazardous Material vehicles based around the country. 

National Commanders Instruction 21 (Hazardous Substances) requires Fire Region 

Commanders to “establish and maintain enough hazardous substance technical liaison 

committees (HSTLC) within the region so that every fire district has access to one”54  

                                                           

54 National Commanders Instructions 21: Hazardous Substances Pg1 (21.1) 
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In relation to the incident at Icepak Coolstores Tamahere on 5 April 2008, neither the 

HAZMAT vehicle nor the HSTLC were called to the premises prior to the explosion as the 

situation had not been identified as one involving a Hazardous substance. 

Following the explosion and during the following fire fighting operation the Hamilton 

HAZMAT vehicle was on site and was used as the command and control station. 

Mr. MCGILL advised that the HSTLC was not called to the scene after the explosion “The 

HSTLC was not specifically called out after the explosion, because several members and 

specialist advisors were already in attendance or responding. These included specialist staff 

from the Fire Service (hazardous materials technical liaison officer), dangerous goods 

inspector for the Hamilton City Council, and expert representatives from Environment 

Waikato and local authorities.”55 

Summary 

Based on the information gathered in interviews and reviews of NZFS documentation, it 

would appear that the attending crews had followed the procedures set out in local 

procedures and National Commanders Instructions in the main. 

It is questionable whether the “safe person” concept worked in this instant as some fire-

fighters saw, heard or smelt  some type of gas/refrigerant/mist prior to the explosion 

[although did not identify it as “LPG gas” most likely due to the stenching agent being 

reduced] however the hazard it potentially raised was not identified. They did not expect to 

see the unexpected and hence did not consider any potential risks. The New Zealand Fire 

Service as an organisation had no experience or knowledge of flammable hydrocarbon 

refrigerants in cool stores. In the absence of a known flag such as the smell of ammonia or 

“gas” they took no extra precautions even when they had identified it coming directly from 

the refrigeration system.    If the gas had been identified as flammable it would have 

triggered a different set of local procedures and National commander’s instructions. These 

instructions would have required the fire-fighters to evacuate a 500m cordon and gather 

further information from the key-holder, activate the Hazardous Substances Technical 

Liaison Committee, and set up HAZMAT specialist equipment.   

It is likely the staff may not have had their B/A “started up” when entering the plant room; 

however it was donned and able to be started up rapidly. Starting up the B/A before 

entering the plant room would not have altered the outcome of this incident significantly 

but in another situation may have been important. 

The decision to attempt to try to effect a repair to the leak is one that may not be sanctioned 

by the NZFS in the normal course of events, but when read in conjunction with National 

Commander Instruction 21 (Hazardous Substances) which mentions turning off valves etc to 

stabilise leaks is understandable.  As the repair work had not been started it has no bearing 

on the outcome of this incident. 

                                                           

55 Email “FW: Copy of Transcription” dated 21/8/2008 
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The decision to force entry based on a leaking substance and the fact that the key holder 

was an hour away is justifiable under both the Fire Service Act and the National 

Commanders instructions and Local Procedures. 

Hazard Identification 

The New Zealand Fire Service Commission has a duty under Section 7 of Health and Safety in 

Employment Act to ensure that there are in place effective methods for – 

 “a) Systematically identifying existing hazards to employees at work; and  

 b) Systematically identifying (if possible before and otherwise as they   arise) new 

hazards to employees at work: and 

 c) Regularly assessing each hazard identified and determining whether or not it is a 

significant hazard. 

As the NZFS core work is not located in static locations where full hazard assessments and 

controls can be put in place they have adopted the following systems: 

I. National Commanders Instructions. As discussed previously in this report, the 

NZFS operates under a series of National Commanders Instructions that must be 

followed by staff. These Instructions cover a large number of situations that may 

be experienced by staff in the field. 56 The Instructions outline what situations the 

Instruction is relevant for and what are the expected responses of the attending 

staff. 

For instructions relating to hazards there is a table in the Instruction covering the 

task, the Hazard, the control measures and the relevant Health and Safety 

Regulations. 

 

II. Several National Commanders Instructions require local procedures to be 

produced. These local procedures are adaptations of the National Commanders 

Instructions but taking into account local resources or conditions. In relation to 

this investigation the Bay Waikato Local procedures have been reviewed as they 

were the procedures the attending crews were expected to follow.  

Local procedures relating to hazards include tables covering: 

1) Task,  

2) Hazards 

3) Control measures. 

 

                                                           

56 Paul MCGILL Interview pg 3 para 3 
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III. Pre Incident Risk Planning 

The NZFS has in place several methods of identifying buildings that may contain 

risks so that plans may be formed for the specific site. 

The primary method is businesses notifying the NZFS via an application for an 

evacuation plan under S21 Fire Service Act 1975 and the Fire Safety and 

Evacuation of Buildings Regulations.  Businesses meeting the thresholds for 

notification (including storing or processing hazardous substances in quantities 

exceeding the prescribed minimum amounts), must request approval from the 

NZFS for their evacuation plan and state what thresholds they have triggered.  

IcePak did not notify the NZFS of the presence of approximately 402kg of 

propane. 

This information is provided to the regions and NZFS staff visit the site to complete 

a risk plan for the premises. This is usually a 2 page document (may have 

attachments) and is stored on primary response vehicles. The risk plan covers; 

units to be deployed, hazards, building construction, safety features, water supply 

and a map/diagram. A notation on the Communication Centre database will advise 

the communicator that the crews have access to a risk plan, this is then 

communicated to the attending crews. 

Other methods of selecting locations to appraise for risk include monitoring 

resource consent applications, and crew observation and street scanning which is 

where crews drive their area looking for places of interest/risk. 

Of note is the fact that Fire Districts will conduct risk plans for their district in the 

main. While this is good practice in an urban settings with a paid professional 

staffing as it allows the local staff to become familiar with businesses in their area 

and encourages staff to seek out business which may contain a risk, it is potentially 

more problematical in rural regions with limited numbers of professional (paid) 

staff and large distances to cover. It is understood that regions have a number of 

targeted risk plans to complete each business year and focus is put on high risk 

businesses and properties. The NZFS may need to review the way that rural risk 

plans are conducted bearing in mind the fact that volunteer officers may have 

limited available time to conduct proactive work. 

 

IV. The NZFS has recognised the need for staff to have a high level of situational 

awareness and be continuously assessing risks in the field. As such they introduced 

a dynamic risk assessment process as part of a system they term the Safe Person 

Concept.57 
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Safe Person Concept 

The Safe Person concept was developed by the British fire service in the mid 1990’s in 

recognition of the need to have a system to prepare fire fighters for a mobile, changing 

workplace.58 The system was adopted by New Zealand in 1999-2000. The essence of the 

concept was that you may not have control over the environment you can have an element 

of control over the person59.  

 

Training was provided to all staff on the Safe Person Concept and its 3 core principles of: 

1) We may risk our safety in a highly calculated manner, to protect 

saveable lives. 

2) We may risk our safety a little, in a very careful manner, to protect 

saveable property. 

3) We will not risk our safety for lives60  

According to the statements of Paul MCGILL61 and Martin BERRYMAN62 the safe person 

concept has brought about an industry wide thought process change, individuals as well as 

the service moving from a mind set of there being no difference between life and property 

and that “you have to put out the fire come hell or high water63” 

The Safe person concept is included in the recruit training and refresher training is provided 

to local staff. Four of the injured firefighters were interviewed either by Department of 

Labour Staff or with Department of Labour staff present; all these firefighters confirmed that 

they had been trained in the safe person concept. 

The safe person concept sets out the following format for risk assessment. “Risk assessment 

is a process in which hazards are identified and judgments are made to whether the risks 

posed by the hazards are high or low acceptable or unacceptable in proportion to the 

benefits. Risk is defined  

                                                           

58 P. MCGILL Interview Pg 3 para 4 

59 P. MCGILL Interview Pg 3 para 4 

60 Safe person Concept: Speaker notes pg 14 

61 P. MCGILL Interview Pg 3 para 4 & 6 

62 Interview M. BERRYMAN pg 20 para 2 

63 Interview M. BERRYMAN pg 20 para 2 
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Likelihood x consequence= risk.”64  

In relation to the eight firefighters attending Icepak Tamahere on 5 April 2008, all 8 

firefighters were trained in risk assessment/Safe Person Concept and had between 3 to 33 

years experience.  

The dynamic risk assessment was implemented however the hazard of leaking flammable 

gas was not identified. Identification of the hazard(s) is the key to implementing the theory 

of “risking our safety a little in a very careful manner to protect savable property.” Correct 

identification of the hazard would have also triggered both National Commander’s 

Instructions and Local Procedures, specifically Instructions and procedures relating to 

flammable gas and hazardous substances would have been implemented. 

Four staff entered the plant room where the gas was leaking, David Beanland, Dennis Wells 

and Adrian Brown entered and discovered the leak, and Mervyn Neil briefly stepped into the 

threshold moments prior to the explosion. Alvin Walker and Brian Halsford smelt a strange 

smell and all the firefighters interviewed except Mervyn Neil commented that they saw a 

mist/ steam/ cloud/ haze/ gas/ fog/ vapour around the area referred to during this 

investigation as plant room 1. 65 

David Beanland stated that he presumed it was a refrigerant gas and that he had no 

knowledge of any particular dangers associated with refrigerant gases. Alvin Walker stated 

he had previously worked at Huttons and knew what ammonia smelt like and the gas he 

smelt was like not like any he had previously encountered. 

Practicable Application of Safe Concept 

The fact that each of the firemen interviewed either saw something, smelt something and 

heard something did not trigger a notion of stopping and stepping back to consider risks 

indicates that the practicable application of Safe Person Concept is not embedding at the 

site level particularly in non fire situations.   

All Fire fighters interviewed stated that they did not see any warning placards or signs 

advising of flammable gasses being present on site. If they had seen such signage, they 

advise that they would have followed a different methodology including making further 

checks before entering the site. 

Executive officers of the NZFS who attended the incident soon after the explosion advised 

that there was no signage at the boundary or gate advising of the flammable gas being on 

site. It was hours after the initial explosion that representatives of Icepak Coolstores advised 

the NZFS of what gasses were contained on the site. 
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65 Statements of BEANLAND, BROWN,NEIL,WALKER,GRYLLS & HALFORD 
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Knowledge of Propane 

Interviews with Deputy Fire Chief BERRYMAN, Fire Chief TALBOT and NZFS National 

Operations and Training Manager MCGILL all confirm that the NZFS was unaware of 

flammable hydrocarbons being used as refrigerants in New Zealand in large scale operations. 

There was some knowledge about flammable hydrocarbons used in heat pumps, air-

conditioning and domestic fridges. 

Discussions were held with a large Australian Metropolitan Fire Brigade.  They stated that 

they were not aware of any large cool stores in their area which operate on flammable 

Hydrocarbons. 

Training 

The NZFS has provided training records for the eight fire fighters involved in the incident. 

The records are extensive and show a high level of training both at a national NZQA 

qualification level as well as local training. The NZFS advised that they have changed to a 

centralised training register from a station based system and some of the staff may have 

done more training than the records provided to Department of Labour show. 

The NZFS operates a training system that begins with a 12 week recruit training course for 

professional firefighters.66 This course is condensed for volunteers. On-going training and up 

skilling is required for firefighters to advance through the ranks. 

Firefighters as part of the practical training course for station officers are sent on a two week 

training course. This course provides realistic live fire training in a purpose built training 

facility. Fire Fighters are trained in dealing with LPG and gas situations as LPG leaks at not 

uncommon due to the amount of use in New Zealand.67 

The investigation has identified one area that could be improved under the training that 

firefighters receive currently.  

At the time of the Tamahere Icepak explosion the NZFS had 61 Multi gas detectors on 

appliances around the country. Training on these instruments was provided by the supplier 

(in this case Associated Process Controls (APC)68) to a local officer who then trained the 

remaining staff. The training was by the supplier (APC) as the NZFS does not have a national 

training program for multi gas detectors. 

The majority of the regions purchased Honeywell Impact pro meters but the decision was 

made at a regional level.69 
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While the detection systems are robust and relatively simple to use there appeared to be a 

conception amongst the fire crew interviewed that the detector was primarily for use in 

detecting oxygen and dangerous atmospheres in confined spaces rather than a tool for 

detecting possible hazards that have not already been considered.    

No criticism is made of the local trainer who trained the staff as it appears that the training 

he provided covered confined spaces, salvage operations and gas leaks.  He trained staff 

when the detector was provided in September 2003 and since then staff have been trained 

at induction or on an ad hoc basis.70  A National Fire Service focused training system would 

support the local trainers with industry specific resources.   

A national training program covering the use of gas detectors, their limitations and care 

needs to be initiated. This will allow the NZFS to ensure that all staff are aware of these tools 

and when to use them; it will assist in ensuring national conformity as well. The NZFS was in 

the process of rolling out a further 200 gas detectors around the country when the Icepak 

Tamahere incident occurred. This roll out will be an excellent opportunity to stream line the 

system and the training. 

 

PPE and PPC  

The NZFS has a National Dress code for uniformed personnel; this is located in the 

Operational Management Manual section “F”. Operational firefighters have a working dress 

uniform for wearing on station and in non emergency situation. Wildfire/rescue uniform 

offers a degree of protection from radiant heat71.  

This uniform is to be worn… “to all operational incidents where the expected radiant heat 

hazard and the risk of mechanical injury, does not require the greater protection of Structural 

Fire Fighting Uniform, (High exposure) 

These may include:  

• Vegetation fires where staff are not exposed to high levels of radiant or 

convective heat. 

• All rescue operations 

• Co-responder calls and ambulance assists 

• Other incidents where deemed suitable by the incident controller or the Fire 

Service Officer in Charge. 

This uniform may also be worn at major incidents by personnel who are not involved in fire 

suppression activities and where the level of protection offered is adequate for the hazards 
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encountered. E.g. Individuals in the CIMS or Incident Command structure, command unit and 

Breathing Apparatus Tender crews, water supply and replay personnel.”
72  

For structural Fire fighting: A helmet, flash hood, Jacket and over trousers, gloves and boots 

are provided. All this clothing is manufactured to applicable standards as per attached 

document from the NZFS. The NZFS stated that the Structural Fire Fighting clothing by 

nature is bulky and has issues of heat build up leading to potential hazard of heat 

exhaustion. Firefighters wearing these items are advised to remove the flash hood and open 

the jacket to dissipate metabolic heat. 73 

Drivers are allowed to attend incidents wearing the Wildfire/rescue uniform as they are not 

expected to be exposed to the degree of heat as those persons engaged in interior attack. 

The driver’s primary responsibilities are to drive the appliance, manage communications, 

monitor the BA control tally’s and man the pump. The drivers are expected to park their 

vehicle in a safe location and as such are not expected to be exposed to the same hazards as 

entry crew members. All drivers carry their structural fire fighting kit in the vehicle. 

The Senior Fire officer from Australia stated that crews in their Metropolitan Fire brigade all 

wear structural fire fighting clothing when responding to a structural call out. 

As Mr. Mervyn (Merv) NEIL was the driver of appliance 412 he was dressed in wildfire/ 

rescue uniform. Mr. NEIL was asked by his officer to take a pinch bar over to the door which 

the firefighters had entered the plant room through as the door appears to have jammed 

and they could see two hands from inside pulling on the door. Mr. NEIL used the pinch bar to 

help lever the door open and when he turned and started move away the explosion 

occurred. Mr. Neil was thrown through the air and landed in the middle of a large fireball74. 

The fireball rapidly dissipated however during the explosion and subsequent fireball Mr. Neil 

suffered severe burns to his body and has spent considerable time in hospital following this 

incident.  

It is possible that wearing structural clothing would have reduced the burns to Mr. Neil.  The 

criteria when firefighters must wear such equipment are focused on exposure to heat from a 

fire.  Whilst it is easy to understand for a person to help at a scene in such a way as Mr. NEIL 

did, NZFS needs to look at other potential hazards that firemen are potentially exposed to at 

incident scenes and how appropriate clothing can reduce the type of harm from incidents.   

                                                           

72 Operational Management Manual. Section “F”. National Dress Code for Uniformed 
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73 Operational Management Manual. Section “F”. National Dress Code for Uniformed 
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It is recommended that the NZFS review whether drivers should don structural fire fighting 

clothing once they arrive on scene, or whether it should be worn from dispatch.  

Equipment (Gas Detector) 

The Hamilton Region of the NZFS has one multi gas detector which was usually carried on 

appliance 411. The Detector is a Honeywell Impact Pro serial Number S/N 2913798. It was 

configured to detect Oxygen levels, carbon monoxide, Methane (as %LEL) and Hydrogen 

Sulphide. This meter was purchased from APC on or about 21 July 2003 and received service 

and calibration in June 2005 and August 2007.  

Somewhere between 1st April and 4th April 2008 the gas detector was sent to APC for service 

and calibration as it needed a new battery and OFCH cartridge. The exact date is unknown as 

the April check sheet for the unit was in appliance 411 when it caught fire. March check 

sheets show the unit as present. 75 

Statements from the injured firefighters indicate that the gas detector would usually be used 

to test confined space atmosphere or locate a gas leak. As the unit was away being serviced 

it is unknown whether either officer would have considered deploying the unit.  

A practicable step for the NZFS would have been to ensure that a gas detector capable of 

detecting LEL’s was available for the attending fire crews. However as the NZFS, and the 

attending firefighters were not aware of hydrocarbon refrigerants being used in Coolstores, 

it is unlikely that a gas detector would have been used at the scene if it had been available.   

If a gas detector with an LEL sensor had been used, it would have identified that the 

atmosphere was dangerously saturated with flammable gas.  

Causes of the Event 
Consideration of the broader societal and regulatory influences that may have been related 

to the Tamahere explosion is being undertaken outside this investigation and reported 

separately. 

This part of the report will focus on the possibly organizational failures of the main three 

parties that resulted in the explosion and/or injuries. The causes identified by this process 

are not necessarily the same as failures to comply with legal requirements although there 

maybe some overlap in some areas. 

This report will use James Reason’s “Swiss Cheese” model as it is well understood in accident 

causation analysis. This model considers what are called Active and Latent Failures to 

identify possible failures where improvements are needed to prevent a similar occurrence. 

See http://en.wikipedia.org/wiki/Swiss_Cheese_model for a basic explanation.  These causes are not 

necessarily legal failures but point to failures in the companies systems.      
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Reason hypothesizes that most accidents can be traced to one or more of four levels of 

failure: Organizational influences, unsafe supervision, preconditions for unsafe acts, and the 

unsafe acts themselves. In the Swiss Cheese model, an organization's defenses against 

failure are modeled as a series of barriers, represented as slices of Swiss cheese. The holes in 

the cheese slices represent individual weaknesses in individual parts of the system, and are 

continually varying in size and position in all slices. The system as a whole produces failures 

when all of the holes in each of the slices momentarily align, permitting (in Reason's words) 

"a trajectory of accident opportunity", so that a hazard passes through all of the holes in all 

of the defenses, leading to a failure.  

The Swiss Cheese model includes, in the causal sequence of human failures that leads to an 

accident or an error, both active failures and latent failures. The former concept of active 

failures encompasses the unsafe acts that can be directly linked to an accident, such as 

worker error. The latter concept of latent failures is particularly useful since it encourages 

the study of contributory factors in the system that may have lain dormant for a long time 

(days, weeks, or months) until they finally contributed to the accident. Latent failures span 

the first three levels of failure in Reason's model.76 

This approach provides a systematic way to consider the causes and hence consider what 

steps should be taken to prevent similar occurrences.  If it is applied to the information 

gathered during the investigation the following table can be constructed. 

 

 IcePak Coolstores Ltd 

and IcePak Group Ltd 

Mobile Refrigeration Specialists Ltd NZ Fire Service 

Commission 

Active 

Failures 

No signage to 

indication flammable 

refrigerant on site. 

Material Safety Data 

Sheets for Hychill not 

used. 

Hazard Identification 

and Hazard 

management 

processes did not 

identify all risks and 

necessary controls 

for Hychill Minus 50 

Portable gas detector not able to 

identify hydrocarbons 

Installation of inadequate gas detectors 

Inappropriate design of refrigeration 

system for A3 refrigerants 

AS/NZS 1677:1998 not used or all the 

advice in the El Gas manual when 

designing the refrigerating systems. 

Gas detection system designed and 

installed by MRS, rather a gas 

detection specialist to do this work.  As 

a result the most suitable equipment 

No gas 

detector 

available at the 

site on 5th April 

Wildfire 

uniform not 

worn in 

structural 

situation  

No knowledge 

of flammability 

of refrigerant 

on site 
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Emergency planning 

not specific for 

emergencies with 

Hychill Minus 50 

Regulatory 

compliance not 

achieved for HSE, 

HSNO, and PECPR. 

Information to staff 

about Hychill Minus 

50  was inadequate 

Lack of familiarity 

with the safety 

Standards that apply 

on site.  

Inadequate 

investigation of 13th 

November 2007 leak 

Equipment failure at 

critical time 

Inadequate 

equipment installed 

in Plant rooms and 

cool rooms 

Failure to adequately 

monitor contractors 

work  

Failed to inform 

firemen about 

propane presence 

Failed to inform 

District council of 

increase in use of 

hazardous substance 

was not selected (sensors least prone 

to failure, and with failsafe design), 

there was no duplication of sensors in 

plant rooms, in case one unit failed, 

there was no battery back up in case of 

power failure, and no alarm raised in 

case of a gas sensor failure. 

Failure to monitor leakage rate and 

identify causes. 

Inadequate safety programme did not 

consider risks to other persons  

Regulatory compliance not achieved 

for HSE, HSNO, and PECPR. 

Unsafe ventilation system installed in 

plant rooms 

Latent 

Failures 

Lack of systems 

approach to hazard 

 Lack of a peer review mechanism for 

work carried out. 

Safe Person 

concept not 



Department of Labour Tamahere Investigation Report   Volume One                                                                          

  

Final    Page 75 of 78         

management 

Limited concern of 

leakage of flammable 

substances. 

Long term informal 

relationship with 

contractor negated 

objective view of 

their performance 

Lack of system to 

analyse near-misses 

Inadequate 

specifications for 

refrigeration 

equipment in 

coolstores 

  

Knowledge errors 

Inadequate knowledge of Standard 

AS/NZ 1677:1998 Refrigerating 

Systems Part 1 and Part 2  

Inadequate knowledge of PECPR 

Regulations 

Lack of understanding of the risks from 

A3 refrigerants  

embedded in 

front line 

activities 

Lack of 

knowledge of 

high risk 

workplaces 

 

 

Overall Conclusion 
Hydrocarbon based refrigerants at IcePak Coolstores’ Tamahere site had been used for 

about five and a half years prior to the explosion. No risk assessment was made prior to 

installation of the hydrocarbon based refrigerants. 

The refrigeration installation did not meet the safety standards and legal standards required 

and had a history of leakage of refrigerant due to the design of the plant. The type and size 

of plant was not able to be safely converted to hydrocarbon based refrigerants. The 

refrigeration engineer did not have the knowledge and experience to construct and run this 

type of plant in a safe manner although there was a clear Standard namely AS/NZS 

1677:1998 to provide guidance on how to do so.  Advice was offered in 2004 and 2006 

regarding the need to follow the Standard and take other precautions but the advice was not 

followed.  Some precautions were installed but they were inadequate. 

In the period 2004-2006 Icepak Coolstores Limited for a time ran areas of the cool store 

complex without gas sensors or emergency ventilation in place even after being advised to 

install sensors and ventilation. At the time of the explosion some safety systems were in 

place but were inadequate for the risks and in fact the type and way they were introduced 

added more risks into the plant. 
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There was a leak five and a half months prior to the accident that was very similar to the 

circumstances that occurred on the day of the explosion but was not recognized as a portent 

of a possible future occurrence. 

On the day of the explosion there was a leak of refrigerant from a pipe in a plant room. The 

gas sensor in the room most likely failed due to contamination by hydrocarbon based 

refrigerant allowing the room to fill with refrigerant. It was ignited by an unknown source 

after the firemen had entered the room but most likely to be an electrical source in a 

switchboard in the room 

There was no warning signage that adequately indicated to the firemen who attended the 

smoke alarm activation- caused by the refrigerant- that an LPG type refrigerant was being 

used on the site. 

The New Zealand Fire Service Commission utilizes a “Safe Person Concept” to reduce the risk 

to its employees when on front line duty. This concept does not appear to have been 

implemented in a practical way during front line activities especially when firemen are 

responding to non fire incidents.     

IcePak Coolstores Limited’s safety and health programme was inadequate to manage the 

risks associated with the use of the refrigerant and the management of its contractors. 

Mobile Refrigeration Specialists Limited safety and health programme was inadequate to 

ensure that the work carried out by its staff met appropriate Standards and legal 

requirements.   

 

A cause analysis has identified areas where improvements are needed by all parties. 

 

The investigation recommends that legal action be taken against some parties.  
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Recommendations 

Note that recommendations in respect of Legal action are in Volume Two of this report. 

New Zealand Fire Service 

That NZFS extend their knowledge of chemical hazards in commercial and industrial 

operations within their area and in particular in rural Fire districts. There are some significant 

commercial and industrial operations that exist in rural fire districts.  The NZFS will need to 

work with these industrial and commercial operations to ensure an awareness of their 

emergency plans and other appropriate information required in the event of emergency 

service response.  

That sufficient calibrated gas detectors are retained so they are available for use at all 

emergency responses. 

That the NZFS designs and implements a specific training program for the use of multi gas 

detectors and have in place regular on going training.  

That the New Zealand Fire Service review the curriculum and training programme of the Safe 

Person Concept course for front line staff as a practicable step in ensuring their safety. The 

review should cover the need to apply the concept in non fire situations, the dangers of 

unexpected hazardous substances and the need, where possible, for positive identification 

of substances encountered. 

That the New Zealand Fire Service reviews the policy relating to drivers wearing wildfire 

uniforms to incidents and whether drivers should don structural fire fighting clothing once 

they arrive on scene.  

Mobile Refrigeration Specialists Ltd 

That MRS familiarizes and trains their staff about the relevant Standards and Regulations 

that apply to the work they carry out. 

That the company implements procedures to ensure that the requirements in AS/NZS 1677: 

1998 Parts 1 2 and 3 are implemented by their staff.  

That the company implements procedures to ensure that the requirements in the Health 

and Safety in Employment (Pressure Equipment, Cranes and Passenger Ropeways) 

Regulations 1999 are followed. 

That the company ensures that its portable refrigerant gas detection equipment is suitable 

for the refrigerants they are likely to encounter. 

That the company implements procedures for: 

• Systematically identifying hazards its staff are exposed to 

• providing information to staff about the hazards they may encounter and what steps 

they are required to reduce the risk of harm to themselves and others.  
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Icepak Group Ltd 

That the company research and determine the safety and health standards and legal 

requirements that apply to its cool store operations.  

That the company put in place processes to ensure its plant is designed built and maintained 

in accordance with these Standards and legal requirements. 

That the company reviews its contractor engagement policy to ensure that suitable design 

standards are specified in the contract and that monitoring is carried out of the contractor’s 

performance against these standards. 

 

IcePak Coolstores Ltd 

That the company implement an effective hazard identification and hazard control systems 

on their sites including one for when new processes and equipment are introduced.  

That the company implement emergency plans specific to the likely emergencies that could 

occur at its site.   

That the company ensures they have a system to communicate all identified hazards and 

hazard controls to employees. 

That a comprehensive chemical substance inventory be created including significant health 

and safety management information. 

That appropriate hazardous substances signage be installed for all areas requiring such 

signage including perimeter fencing and entrances. 

That the company develops procedures so their staff is aware of what needs to be done to 

meet the companies obligations under Section 16(3) of the Health and Safety in Employment 

Act 1992 

That the company reviews its contractor engagement policy to ensure that suitable 

performance standards are specified in the contract and that monitoring is carried out of the 

contractor’s performance against these standards. 

 

______________________________________________ 


