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CHAPTER 4



HAZARDOUS MATERIALS EMERGENCIES IN NEW ZEALAND A. J. (Tony) Haggerty Hazardous Substance Advisor, Auckland Region, New Zealand Fire Service
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NEW ZEALAND—A BACKGROUND New Zealand is a collection of South Pacific islands about the size of Great Britain, 2,000 km east of Australia. The two main islands are simply known as the North Island (pop. 2.8 million) and the South Island (pop. 0.9 million), and to the south of the South Island is Stewart Island (pop. 400) a haven for fishermen and tourists. For many years New Zealand was perceived as a traditionally agricultural economy that supplied the United Kingdom with lamb, beef, and dairy products. There were few major industries, and those that did exist consisted of dairy factories (milk, butter, and cheese production) and freezing works (abattoirs). The only large-scale chemicals used were nitric acid, sodium hydroxide, and sodium hypochlorite for cleaning the dairy factories and ammonia in the refrigeration systems of freezing works. Although the economy was predominantly agricultural, chemicals were being used in other areas, but they were seen as part of the agricultural scene. Sulphur was imported to make sulphuric acid, which was then converted to ammonium sulphate. Ammonium nitrate was used to fertilize the soil, and selenium was added to soils in the volcanic central plateau of the North Island to bring them from their barren state to a level of productivity. This allowed the planting of pine trees, which led to the development of a timber industry, which in turn led to a paper-making industry using tons of chemicals, including chlorine. Despite the predominance of agriculture, there are pockets of heavy industry scattered through the country. There is an aluminum smelter at Bluff in the deep south and an oil refinery at Marsden Point in the north. Just south of Auckland there is a steel mill extracting iron directly from the iron sands of the west coast. In 1964 Dow formed an alliance with a local manufacturer, Ivon Watkins (Ivon Watkins Dow [IWD]), to manufacture pesticide chemicals in the heart of the New Zealand dairy industry in the province of Taranaki in the western North Island. Here, among other things, they produced the infamous chloro-phenoxies 2,4 D and 2,4,5 T. 2,4,5 T was particularly essential to New Zealand farmers because it was the only economical means of killing woody pests such as gorse. Gorse was imported from England as a hedging material that because of its thorns does not need to be particularly 4.1
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big to keep stock under control. In the relatively mild climate of New Zealand, with very few severe frosts to kill it off, it rapidly covered hillsides and paddocks and threatened to drive out the stock. New Zealand farmers clung to the use of this very high-purity 2,4,5 T for as long as possible. IWD was one of the last manufacturers in the world to succumb to international pressure to have it banned. The oil crisis of the mid-1970s prompted the development of the gas and oil fields that had been known to exist in the Taranaki area for over 100 years. Suddenly this most rural area of New Zealand, which had been known for its butter and cheese, suddenly became the energy capital of the country. Two major gas and oil wells, Maui and Kapuni, were opened up, and natural gas, liquid petroleum gas, and some light crude were pumped to processing plants. The light crude is sent off to supplement the imported crude at the country’s only oil refinery, in Whangarei. The natural gas is sent to gas utilities in the North Island, where in the early days much of it was reformed to be fed into the low-pressure gas streams from the old gas works. Some of the methane is sidetracked and used in the manufacture of methanol, which has become a major export item. More methane is converted in a unique process to synthetic gasoline. This is probably the only plant of this type in the world. The liquid petroleum gas (LPG) was initially distributed by road tanker, primarily for use as a heating fuel where natural or coal gas are not reticulated. When the price of gasoline rises, LPG is used as an automotive fuel at a savings of about a third. Compressed natural gas (CNG) is also used when the savings can be as much as 50%. This booming industry led to the establishment of gas storage, both LPG and CNG, at service stations throughout the country, much to the concern of surrounding residents. In the early 1980s, there was a strong anti-LPG lobby from those who were aware of incidents such as those in Kingman, Arizona, Waverley, Tennessee, and the Spanish campsite disaster at Los Alfraques. The New Zealand Fire Service came under particular pressure because the public looked to it as the expert in handling emergencies. In response, the Fire Service produced operational orders and guidelines that recommended evacuation distances of up to a mile based on the effects of these incidents. This did little to allay public fears because no one wanted to live within a mile of a proposed two-ton (1,200 U.S. gallon) tank. Nobody seemed to appreciate that the incidents they read about overseas usually involved much larger quantities—i.e., 20 tons at Los Alfraques and 90 tons at Kingman. Even firefighters, to whom this was all quite new, were concerned and took every precaution at even the smallest of incidents. Another byproduct of the gas industry, carbon dioxide, was separated from the hydrocarbons and was used to make urea fertilizer. The hydrogen byproduct of this reaction was combined with atmospheric nitrogen to produce ammonia. It was hoped at the time that this sudden surge in chemical would turn around New Zealand’s economy. Unfortunately, by the time it was completed, the oil price had dropped and the great bonanza never materialized. Nevertheless, it did provide New Zealand with a degree of buffering from world prices, but not the complete independence that was hoped for.
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THE NEW ZEALAND FIRE SERVICE Fire departments were formed in many small towns in New Zealand in the early 1800s. The first municipal fire department appeared in Auckland, New Zealand’s largest city, around 1850 and vied with the old insurance company brigades until 1874, when the two groups formed one brigade with some of their funding coming from insurance companies and the balance from local councils. In the late 1940s a serious department store fire in Christchurch, with a severe loss of life, led to the formation of a national body, the New Zealand Fire Service Council. Its role was to coordinate the brigades and introduce standardized equipment. In 1976, following
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another series of fires where brigades failed to liaise and request support, the brigades were amalgamated into a national Fire Service. The Fire Service Act of that time gave chief officers the powers to protect life and property from fire and to act where life and property were in danger but with no direct reference to hazardous materials. At this time chemical incidents started to be recognized and the Fire Service started to attend motor vehicle accidents and perform extrications as a matter of course, although they had attended and dealt with spills for many years before. In 1990 the Act was revised to give the Fire Service full power to act at hazardous materials emergencies. The Police are still legally the prime agency in dealing with hazardous materials emergencies, although in practice the New Zealand Fire Service actually handles the spills while the Police handle any breaches of legislation and control the surrounding area, giving the Fire Service a secure area to work in. Hazardous materials incidents, as we would call them now, were apparently virtually unknown in New Zealand before 1973. However, a stroll through local history references and fire brigade records show that there were several ‘‘chemical’’ fires, at least in the Auckland province. One of the earliest occurred in 1894.
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EARLY CHEMICAL FIRES The first recorded hazardous materials emergency in New Zealand occurred in April 1894, when a fire broke out in Kempthorne and Prossers drug and pharmaceutical warehouse. The New Zealand Herald reported: ‘‘A lead of hose was passed in, but though the branchmen wore respirators, the fumes of the acid well nigh suffocated them, and they had to be relieved by others every few minutes and led out into the open air.’’ The following day the paper reported that several of the firemen were ‘‘temporarily disabled from their normal duties.’’ The paper went on to suggest that ‘‘there should be a bylaw or other provision to prevent the storage of combustible acids in the heart of the city.’’ In 1899 firefighters suffered injury to their eyes from acid used inadvertently to fight a fire. They drafted from a 400-gallon tank on the premises, presuming it to be water, but in fact it was an acid solution. In 1928 a major fire occurred at an oil refinery less than half a mile from downtown Auckland. Storage tanks ignited, and the fire was so severe that one firefighter lost his life. The next 35 years seem to have been quiet, but then, from 1963 until 1973, a series of fires occurred involving hazardous materials. Even so, they caused little comment for their chemical content. In 1963 a fire was reported on the MV Suffolk as it approached Auckland harbor. The ship was carrying general cargo, chemicals, and explosives. The Auckland brigade did not have a fire boat, so firemen went to sea on harbor tugs and dealt with it in the same way as any other fire at that time, by pouring on water. Fortunately, the fire was confined to a single hold, which contained only jute sacks, cork, and timber. The chemicals on board were ammonium chloride and sodium carbonate, which other than making access difficult were unaffected. Fortunately, the explosives were not affected. In 1966 a 4.5-million liter capacity tank exploded while being filled with kerosene from the SS Korenia. There were 1.2 million liters of fuel in the tank at the time. Although the tank had two fixed foam pourers, one was damaged in the blast and so firefighters supplemented the foam attack by using hand-held deliveries fired through holes in the roof. The alarm had been raised at 6:15 on a Sunday evening and was under control by 7:38, with damage limited to the one tank. In 1968 a shed full of black powder exploded at an ammunition store quite close to the city and beside the city jail at Mount Eden. Fortunately, the store had been placed in a natural extinct volcanic crater and the force of the blast went largely upwards. Damage to
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FIGURE 4.1 Winstone’s oil fire, Freemans Bay, 1928. Fireman R. Beuth killed while fighting fire.



surrounding buildings including the jail was minimal, although debris was scattered for some distance. In 1970 a chemical warehouse and plastic fabricator caught fire, completely destroying the building. The site was owned by a subsidiary of New Zealand’s only agrichemical manufacturing company at that time. Besides the plastic manufacturing, the warehouse contained a range of pesticides, about 2,000 aerosols and drums of general chemicals, including some acids and alkalis. Fumes and thick smoke filled the air around the plant, but even so this provoked very little comment about toxic smoke after the event, unlike today’s fires. Thirteen firefighters, one ambulance officer, and three bystanders were hospitalized after exposure to the fumes but released the next day. After discussion with the National Poisons Centre, the hospital medical superintendent issued a statement declaring that the fumes were an irritant rather than toxic. This indicates the low level of concern for the environment and personal well-being 30 years ago. What was also interesting in conversations with firefighters and their wives years after the fire were the health effects, such as lethargy, listlessness, and irritability, suffered by some of them for a long time afterwards. Firefighters noted gaps in their memory of events after the fire, and yet no mention was ever made of chemical poisoning. Much of this was put down to the stresses of attending several large fires in extremely hot weather. The brigade had just been restructured following a long fight for improved working hours and pay. In 1971 the lid blew off a 90,000-liter tank containing vinyl acetate monomer. It was later thought that the vapor above the 22,000 liters of liquid in the tank started to polymerize after moisture got into the tank through a defective drier on a tank breather. Although the tank was small diameter, the lid came right off and drifted like a frisbee across the tank farm, fortunately without hitting any other tanks.
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In this case there were no fixed foam lines and other chemical tanks were situated quite close by. Because aerial application of foam from hydraulic platforms was only moderately successful, two firefighters advanced a foam line up an outside staircase and dropped it over the rim of the tank. It was secured and the crew withdrew. It proved very effective and the fire was extinguished in under 15 minutes. The firefighters involved received recognition awards for their bravery. 4.3.1



Parnell Fumes Incident—1973



Parnell is an inner city residential suburb close to the wharf. In 1973 it was still reasonably populated, unlike the commercial area it has since become. This is the first solely chemical incident in which the brigade was involved and is still viewed as the landmark incident that led to the revision of hazardous substances legislation in New Zealand. In February 1973 the cargo ship the SS Good Navigator had left San Francisco with a mixed cargo including drums of a cotton defoliant that were stored on the forward deck. Two days out, she struck a typhoon-strength storm that dislodged some deck cargo and damaged the drums of defoliant. The damage to the vessel was negligible and she steamed on to Auckland, her first destination. On arrival, a strange odor was noticed and various authorities were called in for advice. The ‘‘wharfies’’ (dock workers) refused to work the ship because of the offensive odor, although after much discussion they decided that for another $2 an hour they could work. The ship’s agents were reluctant to have the offending cargo unloaded because it was destined for Australia. Health and Dangerous Goods officials attended, but it was the first time they had been called upon to deal with an incident on such a scale. The black drums were identified with just the word ‘‘merphos’’ stenciled in white on the black drums. There were no toxic labels and no manifest declaring the cargo as dangerous. Attempts to identify the chemical proved fruitless because there were no New Zealand agents and the Australian consignees were refusing to disclose the technical name on the grounds of commercial sensitivity. All they would say was that it was not particularly harmful. Information gleaned locally suggested that it might in fact be highly toxic. After a whole day of discussion, it was agreed that the drums should be unloaded and the undamaged drums sent to the agent’s warehouse and the damaged ones sent to a nearby warehouse in Parnell. When the truck arrived at the warehouse, it was parked in the open. It seems that the delivery was not supervised by the authorities, and indeed at the later inquiry it came out that there was confusion as to what should happen to the drums. When the truck driver arrived the following morning, he was instructed to take the truck from outside the warehouse to a piece of nearby vacant land. Another truckload of drums that were thought to be sound was found to be leaking. The driver took them to a dangerous goods store to unload them but was told to take them to the same piece of vacant land that the others were on. In the hot summer sun, the drums soon became heated, increasing the odor in the surrounding area. The warehouse manager called the fire brigade, which duly arrived and donned the gas-tight suits that they used to deal with ammonia leaks. They reidentified the trade name on the drum and confirmed the leaks but were not really geared up to do much more. Meanwhile, the citizens of Parnell were starting to be affected by the smell and were turning up at local hospitals in great numbers. As the chemical was unknown, doctors could only treat the patients symptomatically. Much of the first day was spent evacuating residents while the authorities attempted to get a positive lead on the nature of the material. After much questioning of local chemical experts, it was concluded that the substance was a thio organo phosphate, i.e., an organo phosphate with some of the oxygen replaced by sulphur. We now know that these materials can have extremely strong odors detectable at parts per
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billion. Generally, the odor comes not from the chemical but from mercaptans produced as contaminants in the manufacture. Mercaptans are used as stenching agents in gas plants. It was eventually identified through analysis as tributyl phosphorothioite, although some sources identified it as phosphorothioate. Despite the brigade’s best efforts to stem the leaks and reseal the damaged drums, the odor continued to spread and more and more people reported to the hospitals. There was so much congestion that many were treated on stretchers in the car park. The other problem starting to emerge was who was responsible for dealing with the incident and more importantly who was going to pay for it. The Fire Service did not feel that it was their responsibility because legislation in New Zealand at that time only gave them authority to deal with fires or the threat of fire and this was neither. The Police felt it was not under their jurisdiction, because, although they were charged with protecting life and property from danger, they were not sure that dealing with chemical spills came within that definition. The Civil Defence Act, however, gave the controller of Civil Defence ultimate powers once a declaration was made, which allowed him to direct anyone to do almost anything. The controller was usually designated as the local mayor, who knew little or nothing about controlling emergencies, but the declaration gave him the power to spend whatever money was necessary on equipment and resources and subsequently to reclaim it from central government. He duly made the declaration and then immediately gave the power of control to the Police, who passed on the responsibility of dealing with the chemical to the Fire Service. Now they could go out and requisition trucks and diggers to move the material and the chemicals necessary to neutralize the spills. It took nearly five days to resolve this incident. It became clear that because the material had been moved, there were several sites that needed decontaminating. The truck originally transporting the drums was contaminated and needed to be treated. Both the ship and the wharf were contaminated. The hospital, which had been totally overwhelmed, was also collecting the odor from contaminated firefighters and members of the public arriving for treatment. Over the five days, around 4,000 were treated. Some people who were close to the incident undoubtedly were affected, if only by the terrible stench. Although others came from far away and in an upwind direction, if they said they felt ill, they had to be seen. It was important to identify the genuine cases because in the worst cases they needed to be treated with the antidote atropine to restore their cholinesterase. The ‘‘neutralizer’’ for organo phosphates is fortunately quite simple. Because sodium hydroxide (caustic soda) solution breaks it down quite readily, every contaminated item had to be treated with caustic solution. It was at this point that some of the purely academic scientists recommended that the truck be cut into small pieces to be soaked in decontaminant. The Chief Fire Officer simply had his men pour caustic over every surface of the truck, which ran onto the contaminated soil underneath, helping to decontaminate it. The soil was then trucked to a secure landfill and buried along with more caustic. The ship was sand blasted and steam cleaned from stem to stern and the residue was washed into the harbor. Environmental awareness was not too high in those days. A Royal Commission of Enquiry was set up to investigate the circumstances of the incident and the subsequent handling. The Commission generally did not criticize any actions taken by emergency services, but it did make some strong recommendations on how such incidents might be better handled in the future. As a result, emergency services coordinating groups were set up with joint exercises focused on nonfire emergencies. There was also a hazardous materials advisory group formed, which could give advice to emergency services when such events occurred in the future. These groups have proved extremely beneficial. It was from that point on that the Fire Service was called more and more often to chemical spills and their expertise increased. A new position was established to act as a liaison between the scientists and the firefighters. The Technical Liaison Officer (TLO) position was filled initially by a Fire Service officer with chemical expertise and subsequently by civilians. This post was the equivalent of what we now call a Hazmat Responder. Many of the problems
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during the incident at Parnell were caused by poor communications between scientists and the emergency services, and the TLO position has eliminated most of these problems. Although the brigade was now attending hazardous materials incidents as a matter of course, the decade from 1973 to 1984 was a reasonably quiet time for chemical incidents but a bad time for fires generally. There were two major fires at one printing company. A furniture factory was completely gutted and a warehouse full of paraffin wax and jute sacks burnt like a large candle. 4.3.2



Revertex Fire—1984



One of the biggest chemical fires to date in New Zealand occurred in a resin and emulsion blending plant in 1984. The plant was not large by world standards but was a major New Zealand supplier of blended resins and ran a 24-hour operation. The fire occurred in the reactor tower, which fed raw material and additives in at the top, dropped them into the reactor kettle, and at the end of the reaction time dropped the product into a solvent-blending tank at the base. At the time of the fire, the resin cook was running through a steady heating phase and the solvent, a hydrocarbon blend, had been loaded into the blending tank ready for the next phase. The night staff was just a skeleton crew that kept the resin kettles in operation. It consisted of a supervisor and three operators. At about 4.30 a.m., they broke for refreshments and retired to the restroom, which was only about 10 meters from the reactor but in a separate building. The reaction was one that they had done hundreds of times before and required very little supervision, so the reactor tower was empty of people. At 4:50 a.m., there was an explosion that appears to have occurred in the space between the reactor tower and the walls of the building. The wall nearest the restroom fell over as a slab and came to a stop leaning on the restroom walls. The three with their backs to the door heard the bang and ran through the door and ducked under the fallen wall. They managed to escape successfully. The worker facing the door had seen a flash and threw a chair through a window to escape to the street. The ensuing fire was successfully contained but burned for about 4 to 5 hours. The damage to surrounding buildings was confined to windows and doors being sucked out by the rush of air into the explosion. The heat of the fire was sufficient to cause semiburied tanks to rupture. Although this was a major fire involving petrochemicals, the chemical effect seemed negligible. Odors from acrylates in the plant were detected up to 8 km away. Fish were killed in a nearby harbor, but this was attributed to the large volumes of fresh water going into saltwater. An even more significant chemical fire in New Zealand’s history occurred later that year at an ICI warehouse on the banks of the Tamaki River. 4.3.3



ICI Warehouse Fire 1984



On December 21, 1984, at about 5 p.m., a fire started alongside a pallet of calcium hypochlorite in a corner of the store. The cause was thought to have been a small spillage from a container, which then reacted with some other organic material and ignited. Two employees attempted to extinguish the fire with portable extinguishers. The building was not sprinkler protected and was not required to be under the codes of the time. Unfortunately, one of the workers tried to escape across an open mezzanine landing above the fire. The fire flashed over and he suffered 80% burns. He died four months later. The section of warehouse involved in the fire contained a wide variety of materials ranging from pesticides such as paraquat and 245 T to fiberglassing resins and cylinders of sterethox, a mixture of ethylene oxide and CFCs. The calcium hypochlorite, which was not supposed
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to be in that area, helped to fuel the fire and made it difficult to extinguish. Thirty-one-ton chlorine cylinders stored close to the building caused great consternation but because of wind direction were not affected. The fire burned for about four hours, during which time the light steel truss roof collapsed into the fire, making access very difficult. At the height of the fire, 5,000 liters per second of water were being poured into the fire, and a large proportion of this was flowing out of the debris into the nearby Tamaki River. Fortunately, the river is still tidal at this point, with an approximately three-meter tide fall. As the tide was high for the greater duration of the fire, the runoff was held in the estuary. As the tide fell, it took the pollution out to sea in a moderately concentrated slug, which then dispersed. Apart from two trees that died on the riverbank at the point where the runoff flowed into the river, there was very little environmental damage. The company commissioned an independent ecologist to survey the area over the next 12 months. Little damage was found to the immediate environment, and no signs were found of long-term effects on the next generation of plant and marine life. The same could not be said for firefighters who were involved. Immediate effects were irritation, particularly of the legs, from slipping into deep puddles of contaminated water. All firefighters wore self contained breathing apparatus (SCBA) most of the time but not necessarily all of the time. There does not seem to have been any respiratory damage. Over the ensuing two to three years there was an ongoing battle as to whether firefighters had been affected by the fire. An inquiry was eventually held into the health of firefighters who had attended the fire, which concluded that most of the problems after the initial physical effects were brought about by worry that they may have been affected. The fire generated a huge amount of interest throughout the country and dozens of medical insurance claims were made. Those who were involved are still being monitored, but there have been no signs of anything unusual to date. Another incident occurred in 1985 when 400 liters of chlorosulphonic acid spilled from a partially overturned container. Chlorosulphonic acid in contact with moisture gives off clouds of sulphur dioxide and hydrogen chloride. Seventy people were evacuated for about eight hours while the spill was dealt with.
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STORAGE AND HANDLING OF HAZARDOUS MATERIALS IN NEW ZEALAND Because of New Zealand’s relatively small size, chemicals of different types are often warehoused and stored on the same site. In the good places, segregation is well maintained, usually by having separate storage buildings or areas for each class of chemical. Some other places are not so good. Difficulties in control sometimes come about because of the fragmented legislation that has grown up in New Zealand over the years. Up until early 2001, flammable materials, including gases, were controlled by the Dangerous Goods Act and Regulations administered by the Department of Labour. This legislation evolved, as in most countries, from the need to control the storage and sale of gasoline with the advent of the motor car. Over the years this has expanded to include gases, flammable solids, and oxidizers. The Department of Labour already controlled explosives under its own Act and Regulations and so it had control of all materials with a flammable nature or an ability to cause fire. The Dangerous Goods Division of the Department of Labour controlled all of these materials by specifying the construction of buildings and segregation from other activities. They also controlled the containers and tanks used for storing flammables or explosives. The compliance was usually in line with international practice such as UN codes. Toxic, corrosive, and radioactive materials were under the control of the Ministry of Health. Toxics and corrosives were controlled by the Toxic Substances Act and Regulations, while radioactive materials came under the Radiation Protection Act and Regulations.
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The Toxic Substances Act evolved in the late 1970s from an old Poisons Act, which was designed to control the packaging, labeling, and selling of poisons, which was done primarily through pharmacies. The Poisons Act placed very little control on storage or bulk handling other than to require that poisons be ‘‘securely’’ stored and kept out of the reach of children. Even when control was introduced through the Toxic Substances Act, the wording still seemed geared to relatively small quantities. Around these two core Acts (the Dangerous Goods Act and Toxic Substances Act) were acts such as the Pesticides Act, which imposed additional controls on toxic pesticides, and the Health Act, which required the reporting of poisonings. The building regulations of the time recognized flammable liquids only as a hazard, and no controls were placed on buildings storing other substances. To set up and run a hazardous materials warehouse in New Zealand is a bureaucratic nightmare with a myriad of Acts covering different aspects. And this was before there was any serious environmental protection legislation. It was in this environment that the ICI warehouse fire occurred.
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LEGISLATION REVIEW The ICI fire, like the incident in Parnell 12 years before, served to focus concern on the legislation for controlling hazardous materials. The event brought a realization that there were some shortcomings in the legislation. In 1985 the wheels were set in motion to review all of New Zealand’s legislation related to hazardous materials. The intention was to produce a single piece of legislation for all classes of hazardous material. ‘‘One Act, one authority’’ was the catch phrase of the time. Over the next 15 years most of New Zealand’s safety and environmental legislation was reviewed and rewritten. Most of the recent reviews of legislation around the world have tended towards a nonprescriptive approach, and New Zealand has followed this trend. So where the old legislation might prescribe that a building should be constructed of a four-hour fire-rated material and should be at least a fixed distance from other buildings or public places, the new legislation would require that persons or property not be injured in trying to exit from a site and that there be minimal effects on those not on the site. Such nonprescriptive legislation allows innovation in techniques and materials. The difficult side is that it requires those giving approvals to have some real knowledge of building safety, chemicals, and combustion chemistry and physics and then to be able to trust their own judgment rather than relying on figures in a book. One of the first new pieces of legislation to be introduced was an amendment to the Transport Act in 1989 imposing controls on the Transport of Hazardous Substances on Land. There had always been some legislation, but it was dispersed through several other Acts and agencies. Now the police had powers in their own right. Next came the Building Act of 1991, which replaced New Zealand Standard NZS19001964. In essence, this Act requires a building to be safe and to have a safe means of egress based on the activity in the building and the construction. Specific sections deal with buildings storing hazardous substances. How this is achieved is not prescribed but must be justifiable. This usually means these buildings must be built according to another recognized standard or that the building proposal has been thoroughly tested. ‘‘Acceptable solutions’’ are published with the Act, which are intended as a guide but more often than not become the only solution. Human nature doesn’t like making decisions. The Resource Management Act also came into effect in 1991. This is an all-encompassing piece of legislation aimed at protecting the environment not only from accidental damage such as spills but also from deliberate acts such as building unsightly buildings or additions to existing buildings. The environmental protection sections are working well.
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In 1992 the Health and Safety in Employment Act clarified the requirements for a safe workplace and among other things gave employees the right to know about hazards that may affect them. This included chemical hazards and made it obligatory to have material safety data sheets available in the workplace. All of this new legislation tidied up the building, workplace, and transport controls, but the base Dangerous Goods and Toxic Substances Acts still remained and distorted some of the authority in the new legislation. Since 1987 committees and groups have been working towards producing an up-to-date and comprehensive Hazardous Substances law that would be all-encompassing. The Hazardous Substances and New Organisms Act was introduced in 1996.
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HAZARDOUS SUBSTANCES AND NEW ORGANISMS ACT The Hazardous Substances and New Organisms Act set up an Environmental Resource Management Authority (ERMA) that controls and monitors any new Regulations to be made under the Act. The New Organisms sections of the Regulations came into force in 1998, no doubt encouraged by the looming on the horizon of genetically modified plants and animals, although its real purpose of monitoring the introduction of any new plant or species into New Zealand is much more mundane. Any new species of tree, plant, or animal goes through an assessment process. For example, this law will ensure that we never have snakes in New Zealand, or for that matter any other species that may endanger our indigenous species of plant or animal. The Hazardous Substance Regulation sections, which at the time of writing are still in the process of being enacted, will formalize classification and labeling according to best international practice. They will require an appropriate standard for storage, packaging, and identification and also require emergency plans to be in place and tested as appropriate. For instance, the classification and labeling will follow the Global Harmonization criteria, which were agreed upon at the Rio Conference in 1992. Early drafts of the Regulations had a requirement for ecotoxic data to be supplied with every application for the importation or manufacture of a new chemical. When the cost of providing such information, which did not appear to be required anywhere else in the world in such detail, was assessed, it was agreed that generic or best practice information would be acceptable in most cases. If a completely new type of chemical were to be proposed, then the ecotoxic data would probably be required. We believe that the Hazardous Substances Regulations will be among the best and most complete available anywhere and will give manufacturers and importers very clear direction on what can and cannot be introduced into New Zealand and under what controls and conditions. The Regulations will provide clear guidance on the controls that will be required for those substances that are permitted. There is no intention to be overrestrictive, and for low-level substances, the Regulations will only require the sorts of controls that are often already required in other legislation but not clearly spelled out. At the time of writing, there is trepidation about the effects of this legislation, but overall simplification should overcome any concerns about tightened requirements.
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CONCLUSIONS New Zealand is entering the 21st century looking very different from the rural economy of 160 years ago. It underwent its industrial revolution quite late in life, during the 1960s and
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1970s. Fortunately, the environmental protection movement was gathering strength at that time, which means that New Zealand has avoided many of the polluting practices that have affected older nations. Emergency services are also evolving and developing strategies that protect the environment. The days of the big washdown are long gone. Containment and controlled disposal are all part of a modern firefighter’s armory.
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