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Policy Challenges  
Of Managing Naturally 
Occurring Respirable 
Mineral Dust 
Researchers and environmental planners have 

raised concerns about human exposure to 

naturally occurring respirable mineral dust 

(RMD), including erionite and naturally occurring 

asbestos. However, it is unclear how existing 

policy frameworks address and manage the risks 

of exposure to RMD, and little has been offered 

regarding how satisfactory policy frameworks could 

be developed. We draw on international research, 

policy documents and key informant interviews to 

examine how these risks are presently addressed 

globally and in the context of the Aotearoa New 

Zealand policy landscape, identifying key domestic 

challenges confronting effective risk governance. 

We recommend a collaborative effort from 

various disciplines to understand these new risks. 

We further recommend the development of an 

independent mechanism to evaluate risks from 

long-term or latent hazards such as these.

Keywords policy landscape complexity, respirable 

mineral dust, policy salience, erionite, 

naturally occurring asbestos, risk 

management, foresight

 in Aotearoa New Zealand
Abstract



Page 76 – Policy Quarterly – Volume 21, Issue 2 – May 2025

The task of managing the risks posed 
by respirable mineral dust (RMD) 
illustrate the wider Anthropocene 

dilemma of how to live with newly identified 
‘natural’ hazards about which we, as yet, 
have limited knowledge (Brocal, Sebastián 
and González, 2017; Liu et al., 2024). 
RMD comprises non-biological particles 
of natural rocks and soil of inhalable 
size (less than 10 microns) and includes 
erionite and other crystalline zeolites and 
asbestiform minerals (including naturally 
occurring asbestos (NOA)) (Musante et 
al., 2002). Mineral fragments in rock and 
soil can become airborne as a result of 
natural weathering and erosion processes 
or disturbed by anthropogenic processes 

such as construction or mining (Guthrie 
and Mossman, 2018; Liu et al., 2024). 
Although the inhalation of any type of 
respirable particulate can be harmful 
(Valavanidis, Fiotakis and Vlachogianni, 
2008), some rock minerals, such as the 
group of six minerals collectively known 
commercially as asbestos (Metintas et al., 
2002; Frank and Joshi, 2014), and others, 
such as erionite (Carbone et al., 2011; Van 
Gosen et al., 2013; Brook et al., 2020), 
are known to be especially harmful or 
carcinogenic (Berry et al., 2022). If inhaled, 
these minerals can gradually accumulate 
in lungs, causing diseases such as pleural 
thickening and pleural plaques (World 
Health Organization, 2018; Li et al., 2024), 
asbestosis (Burilkov and Michailova, 
1970; Wolff et al., 2015) and lung cancers 
(Doll, 1955; Baris et al., 1987; Attfield and 
Costello, 2004; Carbone at al., 2011; Wolff 

et al., 2015). There is, therefore, a plausible 
possibility of long-term health outcomes 
if we do not take action now to minimise 
occupational and population exposure to 
RMD (Morman and Plumlee, 2013). 

Recently, concern has been raised about 
human exposure to RMD in urban 
environments, where increasing urban 
development may disturb minerals in rocks 
and soil, unintentionally exposing dense 
local populations to carcinogens (Patel et 
al., 2022; Scarfi et al., 2025). However, the 
need for mitigative action is complicated 
by difficulties in quantifying exposure and, 
hence, the risk posed to the population 
from RMD, especially in complex urban 
airsheds (Möller, Schuetzle and Autrup, 

1994). When airborne particulate matter 
originates from rock or soil material, the 
naturally occurring air pollution is often 
made up of complex mineral and organic 
components; these mixtures have erratic 
source terms that are in turn governed by 
an array of natural and anthropogenic 
processes (Guthrie and Mossman, 2018). 
This makes it difficult to calculate exposure 
or predict the concentration and 
composition of the resulting particulate 
matter (Davidson, Phalen and Solomon, 
2005). Further, air samples of particulate 
matter comprise an array of different 
particles from a range of different source 
terms (Kelly and Fussell, 2012). Identifying 
RMD within this complex mixture is 
challenging, and further complicated by the 
need to provide particle-specific 
information about chemistry and 
morphology to ascertain the particle type.

A further complicating factor is the lag 
between exposure to RMD and human 
health outcomes (Carbone et al., 2011; 
Frost, 2013). It can take 20–40 years from 
exposure for cancer to develop or symptoms 
to become diagnosable (Frank and Joshi, 
2014; Carbone et al., 2011; Patel et al., 
2022). As a consequence, evidence of the 
health impacts and level of population 
exposure to these minerals globally is 
scarce. Planners and policy actors have yet 
to agree on the magnitude of risk and how 
to mitigate it, despite the logical potential 
for harm (Liu et al., 2024). Thus, even 
minerals that are known carcinogens, such 
as erionite (Dogan, Dogan and Hoskins, 
2008; Harper, 2008), or minerals that are 
very similar in morphology and chemistry 
to known carcinogens (such as NOA) are 
often not regulated or controlled by 
occupational or environmental exposure 
standards (Gualtieri, 2020; Liu et al., 2024). 

In Aotearoa New Zealand, due to its 
unique volcanic geology, erionite and other 
zeolites (including clinoptilolite, mordenite 
and offretite) (Reid et al., 2021) have been 
found in sedimentary deposits in quarries, 
in surface rock exposures, and in open cliff 
faces in or near urban areas, in several areas 
throughout both the North and South 
Islands (Patel et al., 2024; Scarfi et al., 
2025). Human exposure to erionite is of 
particular concern in the Auckland region, 
where it has recently been discovered in the 
geology. With the region accounting for 
one third of New Zealand’s population, 
Auckland’s growth in infrastructure and 
urban densification projects, and the 
development of land which has previously 
been considered marginal, present an 
increased risk to exposed populations 
(Brook et al., 2020). Given their potential 
for both occupational and environmental 
exposure to RMD, it is important to 
examine the risks and develop and 
implement appropriate mitigation plans.

To support coherent and anticipatory 
management of RMD, this article first 
provides a review of the relevant policy and 
research literature. Using Google Scholar 
and Scopus, we identified and reviewed 226 
research articles and reports and 61 
government documents (including 
guidance) and technical reports associated 
with NOA and erionite, from 1978 to 2024. 
This time frame is consistent with the 
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unique volcanic geology, erionite and 
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sedimentary deposits in quarries, in 
surface rock exposures, and in open 
cliff faces in or near urban areas, in 
several areas throughout both the 
North and South Islands ... 
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emergence of the erionite-related 
malignant mesothelioma epidemic first 
described in Turkey in 1978 (Carbone et 
al., 2011), which drew worldwide attention 
(Emri, 2017). We also interviewed nine key 
actors who were representatives of relevant 
policy and industrial sectors in Aotearoa 
New Zealand, and seven national and 
international experts from Australia and 
the United States. Interviewees came from 
major government agencies, industrial 
actors and relevant research institutes 
spanning workplace health and safety, 
environment and waste, land use, economic 
development, recreation, insurance, 
transport, infrastructure, and construction, 
mining and tunnelling. The interviews 
explored: 1) perceptions of risks posed by 
erionite and NOA; 2) potential solutions 
and capacity to mitigate these risks; 3) the 
motivations to act (or not) on reducing 
risks; and 4) standards of evidence required 
to justify anticipatory action (see Appendix 
for a list of semi-structured research 
questions for each interview topic).

After first summarising basic knowledge 
of erionite and NOA management globally, 
we draw on these interviews to examine 
challenges regulating naturally occurring 
RMD in Aotearoa New Zealand, before 
considering how mitigation principles and 
approaches could be considered in the New 
Zealand context to support proactive 
management.

The case of naturally occurring  
asbestos and erionite 
International cases of erionite and  
NOA management 
Within the policy instrument literature, 
there is a consensus around a high-level 
typology of five instrument types for 
managing environmental risks such as 
those posed by RMD, albeit with some 
variation in grouping and emphasis 
across the literature (Howlett, 2011; Bali 
et al., 2021). The basic typology often 
includes: economic (fiscal incentives 
or disincentives); regulatory; research 
and educational; cooperation; and 
informational instruments, depending on 
how the role of government intervention 
is perceived and thus structured (Kuhndt 
et al., 2006, p.4). Goulder and Parry (2008) 
used the terms ‘incentive-based’ and ‘direct 
regulatory’ instruments to describe the 

kinds of ‘carrot or stick’ approaches that 
are on the more interventionist side of 
this typology, compared with research 
and educational or informational tools to 
address policy problems. Some scholars 
suggest that the full typology can be 
reduced to two simple categories, namely 
‘encouraging’ (supportive) or ‘enforcing’ 
(restrictive), or sometimes both (e.g., 
Gustafsson and Anderberg, 2021). 

International cases of  
NOA management regulations
Since RMD is not regulated anywhere, 
it is helpful to consider how asbestos, a 
carcinogenic natural mineral, has been 
managed internationally. Many countries 

worldwide have general regulations on 
asbestos (e.g., see Muhammad, 2010; Le 
et al., 2011). However, these regulations 
are targeted primarily at minimising 
risk for mining or industrial production 
operations, and the exposures associated 
with the use, disturbance or removal 
of human-made products containing 
asbestos such as concrete, insulation 
and other building materials (Gualtieri 
et al., 2022). As a consequence, these 
regulations have limited application to 
NOA. For example, some regulations are 
limited specifically to the six asbestiform 
minerals known collectively as ‘asbestos’ 
(Ross et al., 2008; Strohmeier et al., 2010), 
but NOA is frequently found in rocks and 
soil as a complex blend of asbestiform 
minerals with similar or near identical 
morphology and chemistry (Lee et al., 
2008). This narrow geological definition, 

combined with compliance monitoring 
and testing techniques designed for high 
concentrations, makes regulations difficult 
to apply in cases involving the inadvertent 
disturbance of NOA. Such locations 
may not meet regulatory definitions of 
asbestos (or asbestos concentrations) for 
assessing risks associated with exposures to 
NOA (Noonan, 2017). Consequently, the 
disturbance of rocks and soil containing 
NOA has been frequently overlooked as 
a source of exposure, and there has been 
limited discussion of specific cause–effect 
linkages between exposure and health 
outcomes in these settings (Hendrickx, 
2009, Harper, 2008). 

There are limited examples of policies 

and regulations which have been specifically 
developed to mitigate the risk of RMD for 
construction (Lee et al., 2008) and non-
asbestos quarrying/mining activities in 
areas where NOA minerals are common. 
In California, airborne toxic control 
measures were adopted to reduce some 
public exposure to NOA in rocks or soil 
from unpaved surfaces and quarrying/
mining and construction operations 
(California Air Resources Board, 2002). 
These control measures specify that in the 
presence of NOA, specific procedures for 
sampling, evaluation and monitoring 
should be applied to reduce exposure risk 
for workers and the general public. 
California also provides local-level 
guidance available for homeowners and 
schools (Department of Toxic Substances 
Control, 2006) located in areas with a high 
prevalence of NOA in the rock and soil, and 

... the disturbance of rocks and soil 
containing [naturally occurring 
asbestos] has been frequently 
overlooked as a source of exposure, 
and there has been limited discussion 
of specific cause-effect linkages 
between exposure and health 
outcomes in these settings ...
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there are requirements for record-keeping 
and air monitoring. Since 2016, the 
California Department of Transportation 
has required the identification and 
management of NOA during the planning, 
design, construction, maintenance and 
operation of its transportation facilities 
(California Department of Transportation, 
2016). However, even for those with NOA-
specific guidance or regulations, 
enforcement has been challenging, and 
monitoring remains insufficient, partly due 
to a lack of funding or resources (e.g., Li et 
al., 2014), or the difficulties in distinguishing 
the potential for exposure resulting from 
the mere presence of NOA in soils or rocks, 
especially when no mining activities are 

involved (Harper, 2008).
Risk mitigation approaches for 

managing asbestos are equally ill-suited to 
the management of the risk posed by RMD. 
For example, workplace asbestos 
management plans include regulating the 
mining and processing of asbestos, reducing 
demand for asbestos-containing products, 
searching for substitutes, and setting up 
and equipping medical facilities for 
asbestos-affected communities (Li et al., 
2014), but fail to address issues relevant for 
managing the risks posed by NOA, such as 
quantifying ambient fibre counts from 
different disturbance processes (Harper, 
2008). Calls for new or revised regulations 
on the remediation of contaminated sites, 
review of safety standards for asbestos 
handling, and clean-up of asbestos-
contaminated areas and waste management 
(Basel Convention Regional Centre for Asia 
and the Pacific, 2011; Li, Doing and Liu, 
2014; Bolan et al., 2023) also have little 
relevance beyond those providing and 
promoting awareness-raising programmes 
(Espina et al., 2013). Some workplace NOA 

management plans invoke proactive 
foresight of policy measures to address the 
latency of health effects, along with more 
robust hazard identification or enhanced 
exposure monitoring requirements such as 
detailed record-keeping of exposure. For 
example, in Australia, Workplace Health 
and Safety Queensland articulated specific 
considerations required when preparing an 
asbestos management plan for NOA and 
ongoing management for NOA in 2021, 
including an air monitoring programme to 
assess exposure levels and the effectiveness 
of risk control measures (Workplace Health 
and Safety Queensland, 2021). However, 
there are no statutory requirements for an 
asbestos register for NOA (Queensland 

Government, 2021), and only the identified 
or assumed occurrence of NOA at a 
workplace must be included in the asbestos 
management plan for the workplace.

International cases of  
erionite management 
Our second case example through which 
to examine the management (or non-
management) of RMD risks focuses 
on erionite. Erionite is a carcinogenic 
zeolite found in volcanic regions on every 
continent (Berry et al., 2022). To date, 
erionite has been identified as a health 
risk in at least three countries: Turkey 
(Dogan, Dogan and Hoskins, 2008), the 
United States (Van Gosen et al., 2013) 
and Australia (Department of Mines and 
Petroleum, 2015). Erionite is perhaps 
the more useful example to illustrate the 
policy complexity of addressing a naturally 
occurring but often anthropogenically 
triggered respiratory hazard. That 
is because it has rarely been mined 
commercially for industrial purposes 
(Stevens et al., 2024), and thus the major 

concern remains hazard exposure from 
unintentional disturbance of erionite-
containing rock and soil. Therefore, hazard 
response and management regimes have 
included deploying different instruments 
which span several policy sectors and 
implementation levels, depending on 
the nature of human interaction with 
the hazard. We categorised responses to 
erionite risks in different jurisdictions in 
both public and occupational exposure 
scenarios, demonstrating the contextual 
and inconsistent nature of the policy 
response to date (Table 1). 

In the case of Turkey, an epidemic of 
malignant mesothelioma in three villages 
in a region of central Anatolia during the 
1970s was attributed to exposure to erionite 
(Carbone et al., 2011). According to 
Metintas et al., malignant mesothelioma 
was the cause of mortality in 52 of the 103 
deaths, ‘representing 50.5% of all deaths’ 
(Metintas et al., 2010, p.88). In this case, 
erionite was thought to be present in the 
rock-based building materials, soils and 
roads around the villages. The Ministry of 
Health of Turkey identified the villages at 
the highest risk and relocated those villagers 
to new housing sites. In addition, it initiated 
a programme to prevent unnecessary use 
of soil and limit natural erosion (Carbone 
et al., 2011).

In the US state of North Dakota, 
medical studies showed that occupational 
exposure to road gravel containing erionite 
could lead to changes to lung tissue (Ryan 
et al., 2011), and thus the use of gravels 
containing erionite is restricted to limit the 
potential for occupational exposure, 
primarily of gravel pit and road 
maintenance workers, who are considered 
to be at the highest risk of exposure 
(Environmental Protection Agency and 
North Dakota Department of Health, 
2010). Additional measures include 
prohibiting mining in areas where the 
presence of erionite is known or suspected, 
and areas nearby should be tested before 
being mined. The state goes on to 
recommend that residents with family 
histories of mesothelioma should reduce 
or avoid exposure to materials containing 
or likely to contain erionite (North Dakota 
Department of Health, 2009). More 
recently, in 2023, the North Dakota Draft 
Resource Management Plan (federal 

In the US state of North Dakota, 
medical studies showed that 
occupational exposure to road gravel 
containing erionite could lead to 
changes to lung tissue ... 
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government) requires testing surface 
deposits for erionite minerals if any activity 
is proposed in certain geological formations 
or geologically down-gradient from them. 
If erionite is identified, the proposed 
project may not be approved or may be 
subject to required design features (US 
Department of the Interior Bureau of Land 
Management, 2023). 

In the state of Western Australia, 
erionite was mentioned in the ‘Guidance 
note on the public health risk management 
of asbestiform minerals associated with 
mining’ by the Western Australia 
Department of Heath as a mineral that 
‘may have fibre characteristics that make 
them potentially hazardous as asbestiform 
minerals’ (Western Australia Department 
of Health, 2013). Analyses of erionite 
hazards are found under the ‘Management 
of fibrous minerals in Western Australian 
mining operations’ guideline of the 
Department of Mines and Petroleum 
(Rogers, 2018). A fibrous minerals 
management plan must be formulated if 
fibrous minerals exist on a mine site to 
manage exposure to an acceptable level by 
implementing required control measures 
and procedures (Department of Mines and 
Petroleum, 2015). 

RMD management in New Zealand
Naturally occurring RMD like erionite 
falls outside the existing policy landscape 
in New Zealand. Many of the minerals of 
concern within the category of RMD are 
not commercially mined or processed here, 
and thus there is no exposure data from 
industrial settings to provide evidence 
and link exposure to outcomes. Current 
policies focus on potential hazards of 
commercial products and processes from 
these minerals, thereby missing those 
that are naturally occurring, yet triggered 
through human activity. This may be partly 
attributed to the lack of common usage 
or commercial application of the specific 
minerals, which means they have largely 
escaped toxicity assessment, for which 
the epidemiological analysis for targeted 
regulation is complex (Parliamentary 
Commissioner for the Environment, 
2022). Furthermore, the national asbestos 
exposure register, which contains details 
of people exposed to asbestos and those 
diagnosed with asbestos-related diseases 

in New Zealand, is no longer being 
maintained. This means that the evidence 
required to assess the latency of effects and 
to link cause and effect is no longer being 
stored (WorkSafe New Zealand, 2024a). 

More recently, research suggests that 
erionite has the potential to present a risk 
to occupational and public health 
(Giordani et al., 2017; Brook et al., 2020). 
Yet there is limited medical evidence of the 

Table 1: Examples of erionite interventions, their intended aims, and ‘supportive’ or 
‘restrictive’ classification (based on the literature or government official reports)

Interventions and settings Aim of intervention Type of intervention

National level: Turkey

Residents’ relocation Separation from 
hazard

Restrictive 

Set up malignant mesothelioma centres Early detection Supportive 

Monitor early signs Precaution Supportive

Early detection of erionite-rich areas Precaution Restrictive

National level: United States of America

National Toxicology Program designated erionite as a 
known human carcinogen

Awareness and 
information

Supportive

The US EPA recognised there is sufficient evidence 
in humans of the carcinogenicity of erionite and 
investigated the possible health effects of exposures

Awareness and 
information

Supportive

Precautions described in existing guidance for working 
in areas with NOA: for example, workplace practices are 
required to minimise asbestos emissions and minimise 
the use of asbestos-containing materials on unpaved 
road surfaces in California (California Air Resources 
Board, 2002)

Precaution Restrictive

Risk reduction recommendations by the CDC for 
workers engaging in activities that may cause 
disturbance 

Reduce exposure Restrictive

State level: Western Australia

Recognition of erionite as a mineral that ‘may have fibre 
characteristics that make them potentially hazardous as 
asbestiform minerals’

Awareness and 
information

Supportive

Management of fibrous minerals in mining operations Mitigate exposure Restrictive

State level: North Dakota

Restrict the use of gravels containing erionite Separation from 
hazard

Restrictive

Repave all roads that contain erionite Mitigate exposure Restrictive

Prohibit mining in areas where erionite is known or 
suspected

Restriction Restrictive

Require that areas nearby be tested before mined Precaution Restrictive

Provide a testing and exclusion radius map Information Supportive 

Provide information about erionite Awareness and 
information

Supportive

Local level: Dunn County

North Dakota Geographical Survey discuss sampling 
results with county commissioners

Awareness and 
information

Supportive

Provide local communities with information about 
erionite

Awareness and 
information 

Supportive

Work with the EPA to investigate possible health effects 
of exposures

Information/
evidence

Supportive

Precautionary measures to reduce occupational 
exposures 

Precaution Restrictive

Sources: Carbone et al., 2007; Environmental Protection Agency and North Dakota Department of Health, 2010; Department of Mines and 
Petroleum, 2015; North Dakota Department of Health, 2009
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effects of erionite on humans, despite 
laboratory results from cells and rats 
(Wagner et al., 1985; Coffin et al., 1992), 
and, alongside isolated geographical 
international cases (Carbone et al., 2011), 
the evidence base of its health consequences 
is limited. However, state-of-the-art toxicity 
tests recently undertaken indicate that 
erionite found in New Zealand is 
carcinogenic, and some forms of erionite 
are found to be more toxic than asbestos 
in causing malignant transformations 
(Scarfi et al., 2025).

The use of ‘activity standards’, such as 
those used to control emissions from solid 
fuel burners, have been shown to be 

effective in air quality management in New 
Zealand. In the case of erionite, a range of 
activities could potentially cause exposure 
to rock and soil materials containing NOA 
and erionite. These could be managed to 
proactively reduce the risks of exposure in 
relevant areas (Hendrickx, 2009). Such 
activities include excavation (e.g., mining, 
quarrying, construction, tunnelling, urban 
development and earthworks, agriculture, 
forestry), recreation (activities that can 
disturb the material, such as mountain and 
dirt biking, off-road four-wheel driving, 
landscape works, etc.) (Van Gosen et al., 
2013), transportation (movement of 
quarried or excavated material), weathering 
processes (Hendrickx, 2009), and disposal, 
use or sale of spoil (Sharp et al., 2022). 
However, to date, there is little or no 
information about the impact of such 
activities on ambient concentrations or the 
resulting risk of exposure to airborne 
RMD. Although carcinogenic RMD such 
as NOA and erionite are not currently 
mined or quarried in New Zealand, 

industrial activities that commercialise 
other rock or mineral products which are 
potentially contaminated with erionite or 
NOA-containing minerals (e.g., zeolites for 
use in cat litter, lining stock runs or 
gardening) (Harper, 2008; Bilgin, 2017) 
may also result in exposure pathways for 
both occupational and environmental 
exposures. 

Standard occupational exposure limits 
or environmental exposure limits and 
policy levers are difficult to apply to RMD. 
While RMD in this category forms part of 
the particulate matter observed in the air, 
which is regulated under environmental 
standards in most jurisdictions as PM10 or 

PM2.5, these standards are not designed to 
protect populations against highly toxic or 
carcinogenic particulate matter and may 
not provide adequate protection in areas 
where they occur naturally. For example, 
despite the International Agency for 
Research on Cancer and the World Health 
Organization listing erionite as carcinogenic 
to humans (group 1), there are currently 
no agreed guidelines or regulations for 
exposure limits in New Zealand or 
internationally.

Epidemiological evidence to link 
exposure to disease prevalence has been 
limited by the challenges of measuring 
highly variable concentrations of ambient 
fibres, often at low concentrations which 
are at, or near, measurement detection 
limits (Van Gosen et al., 2013). Efforts are 
further hampered by difficulties 
distinguishing individual erionite fibres 
from other, less toxic, mineral fibres, and 
the low-density and often highly mobile 
populations in areas where natural 
outcrops of erionite are found (such as 

North Dakota: Carbone et al., 2011). Thus, 
the development of exposure limits for 
erionite has been slow, despite the continual 
emergence of new evidence of the presence 
of fibres in the air (Talbot et al., 2024; Fan 
et al., 2024).

Although there exists international 
evidence about erionite and its 
management, this evidence is not 
immediately transposable to other places 
like New Zealand. For example, erionite 
evidence and mitigations in Turkey, the US 
and Western Australia are more well-
established than in other countries. 
However, these areas have significantly 
drier climates and very different vegetation, 
so it is difficult to draw relevant analogies 
from these cases and apply them to the New 
Zealand context. There is also a lack of 
information on whether it is a significant 
risk in New Zealand, due to the inability to 
quantify exposure and link this to medical 
outcomes. The evidence overseas may not 
be perceived by policy actors or stakeholders 
as adequate for establishing similar cause-
and-effect links in the New Zealand 
context, partly due to differences in 
population size and mobility and to the 
prevalence of different exposure quantities 
and pathways. 

This combination of factors means that 
potentially there is currently an insufficient 
risk management regime for the case where 
RMD such as erionite or NOA is disturbed 
and made respirable unintentionally 
through human activities and natural 
processes not directly related to commercial 
production or use of that mineral. It 
appears to be a risk management blind spot 
that could be leaving the population, 
particularly the most highly exposed 
populations, vulnerable to the risk of 
significant, latent and adverse health effects.

Challenges for regulating RMD  
in Aotearoa New Zealand
Jurisdictional mobility of the issue and 
the lack of a ‘home’ policy sector
The oversight responsibility for workplace 
and population risk mitigation is typically 
conceived as the role of governments and, 
therefore, embedded within national, 
federal or local government structures (Vaz, 
Koria and Prendeville, 2022). According 
to our interview participants, a potential 
RMD hazard response and management 

It appears to be a risk management 
blind spot that could be leaving the 
population, particularly the most 
highly exposed populations, 
vulnerable to the risk of significant, 
latent and adverse health effects.
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regime could include the deployment of 
different instruments spanning at least 
nine distinct policy sectors (Table 2) in 
addressing the potential issues of exposure, 
mainly depending on the nature of human 
interaction with the hazard.

Interviews with government officials 
across sectors with potential policy 
responsibility revealed a desire to see ‘more 
evidence of the health risk associated with 
it [exposure]’. They argued that ‘if it were 
possible to draw a clear link between some 
cases of mesothelioma or other respiratory 
disease and erionite’, then regulation would 

be more desirable. This lack of available 
local evidence, combined with the latency 
of health risks posed by erionite, contributes 
to low issue salience, which in turn inhibits 
urgent policy or regulatory attention. 
Moreover, commercial interests (mining, 
quarrying, forestry) and physical 
infrastructure pressures (roading, 
construction, tunnelling) have high 
salience on national and regional policy 
agendas. This is further compounded by a 
lack of inter-sectoral and inter-
jurisdictional policy coordination across 
the hazard exposure life cycle. For example, 

one industry representative interviewed 
said there were cases of RMD-containing 
soil being removed from the construction 
site in the workplace setting but then left 
to dry outside the work site. For such a 
scenario, it remains unclear who would be 
the lead regulator. 

Indeed, although international efforts 
to provide guidance for both NOA and 
erionite could inform a New Zealand 
response on risk management, key 
informant interviews undertaken for this 
study emphasised the barriers caused by 
lack of clarity as to which government 

Table 2: Policy sectors, government departments (with potential policy responsibility)  
and their administration of legislation or regulations

Sector Government agencies or departments Relevant legislation, regulation and/or policy

Occupational health and safety (including 
mining, quarrying and tunnelling 
operations)

WorkSafe New Zealand Health and Safety at Work Act 2015

Health and Safety at Work (Hazardous Substances) Regulations 2017
Health and Safety at Work (Asbestos) Regulations 2016

Health and Safety at Work (Mining Operations and Quarrying 
Operations) Regulations 2016

‘Managing asbestos in your building or workplace – for PCBUs’ (2024) 

Public health and health system Ministry of Health Hazard exposure register

Cancer Registry Act 1993

Hazardous substances Environmental Protection Authority 
(reports to the minister for the 
environment, the associate minister for 
the environment, and the minister for 
climate change)

Environmental Protection Authority Act 2011

Hazardous Substances and New Organisms Act 1996

Ecosystem, resource management, 
environmental protection, emerging 
pollutants, land use, contaminants in soil 
and rock 

Ministry for the Environment Resource Management Act 1991

Hazardous Substances and New Organisms Act 1996

National environmental standard for assessing and managing 
contaminants in soil to protect human health regulations 2011

Hazardous Activities and Industries List (HAIL)

Economic development, business, 
employment, health and safety, 
insurance 

Ministry of Business, Innovation and 
Employment (MBIE) 

New Zealand Petroleum and Minerals 
(part of MBIE)

Health and Safety at Work Act 2015

Crown Minerals Act

Accident Compensation Act 2001

Primary sector Ministry for Primary Industries Hazardous Substances and New Organisms Act 1996 (relevant to MPI 
in respect of new organisms under section 97A)

Transportation (road construction, 
tunnelling, waste and hazardous 
substance transportation) 

Ministry of Transport Land Transport Act 1998

Land Transport Rule
Dangerous Goods 2005
Rule 45001/2005

Insurance ACC Accident Compensation Act 2001

Regional and local authorities for 
implementation, monitoring and 
evaluation 

Regional and local councils Implementation, monitoring and enforcement of national directions 
and regional and local activities, including but not limited to: 
recreation, construction, trucking and tunnelling, forestry, 
transportation, infrastructure, contaminated land, land use, 
construction, transport, earthworks 
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agency is, can or should be responsible for 
managing the risks posed by RMD. 
Geographical differences were also cited as 
reasons for not following the example of 
other jurisdictions. For instance, several 
policy actors identified the guidance 
provided for erionite management in 
Western Australia as a prompt for policy 
consideration in New Zealand. However, 
variations in the local wind, climate and 
vegetation, and predominant patterns of 
land use in international cases, combined 
with the unique composition of political 
bodies and stakeholders, may constrain the 
effectiveness of learning from international 

measures to mitigate risk here in New 
Zealand. 

Due to the difficulties in monitoring 
and measuring ambient concentrations, 
the absence of quantitative evidence 
documenting the causal pathways of this 
hazard and the lack of local epidemiological 
evidence, quantitative risk assessment has 
been notoriously difficult to establish. New 
Zealand’s occupational health and safety 
regulator, WorkSafe, requires a ‘person 
conducting a business or undertaking’ to 
manage worker health risks caused by 
exposure to different types of airborne 
dust, and specifically clarified the inclusion 
of asbestos and respirable crystalline silica 
dust (WorkSafe New Zealand, 2024b). 
Erionite has been added to the list of agents 
included in the New Zealand Carcinogens 
Survey 2021 (WorkSafe New Zealand, 
2021). However, the potential risk 
management framework or approach for 
erionite has not been clearly articulated or 
explained as of January 2025. 

Indeed, legislation applied to 
environmental risks more broadly may also 

not be adequate for specific risks associated 
with highly toxic or carcinogenic materials. 
For example, the Ministry for the 
Environment introduced an annual and 
daily standard for environmental PM2.5 
concentrations based on levels 
recommended by the World Health 
Organization (Ministry for the 
Environment, 2020). There are also 
occupational health limits for exposure to 
PM2.5 designed to mitigate the risks for 
workers. However, unlike the asbestos 
regulations (Health and Safety at Work 
(Asbestos) Regulations 2016), neither of 
these reflects the specific health risks 

associated with RMD. Further, neither the 
Ministry for the Environment’s daily 
standards nor occupational health limits 
have provisions to protect against specific 
risks for people inhaling RMD when 
undertaking activities which may expose 
them inadvertently: for example, dusty 
activities such as emptying zeolite-based 
kitty litter (which may be contaminated 
with erionite) into the tray, or those 
working in stores putting bulk products 
into bags or bins, or working with zeolite-
based fertiliser or garden material. 
Similarly, current standards might not 
provide sufficient protection for people 
living close to worksites which inadvertently 
disturb rock materials, including quarries, 
roadworks and construction.

Complexity of cross-sectoral  
interactions and inter-linkages  
in Aotearoa New Zealand
Depending on the rock- or soil-disrupting 
activity and/or the stage of that activity, nine 
policy sectors were identified as having the 
potential to mitigate the risk posed by RMD 

in various ways (Table 2). That is, while 
RMD risk management mainly concerns 
the occupational health and safety and 
environment sectors, regulations in other 
policy sectors, such as transportation, 
land use, primary industries, insurance 
and waste management, could also play a 
role in an anticipatory strategy to reduce 
the risk. 

The complexity of hazard disturbance 
activities, exposure pathways and 
intervention points administered by 
multiple policy sectors make managing the 
risks of RMD even more challenging. This 
situation makes it easy for risks from 
naturally occurring RMD with latent 
effects to go unnoticed, especially where 
there are competing financial incentives or 
a lack of willingness or capability to be 
anticipatory. Sectors may not fully analyse 
the potential interactions or spillover 
effects of their respective mandates and 
instruments with those of other policy 
sectors or those at different administrative 
levels. Our research reinforced the potential 
benefits offered by an anticipatory strategy 
that takes a life-cycle approach to managing 
naturally occurring RMD like erionite, 
especially when considered together with 
strengthened inter-sectoral coordination. 
As commented by an interviewee, ‘If you 
think about the life cycle, there’s a 
motivation for a new asset of some kind, 
or programme’.

Issue salience challenges 
Key informant interviews also depicted 
a distinct ‘lack of foresight capacity in 
managing hazards with latent effects’, 
and the absence of a specific decision 
framework for latent risks such as 
those posed by RMD in New Zealand. 
Maintaining a life-long exposure register 
with long-term administrative support 
and resources that are accessible by health 
practitioners and authorities could help. 
However, as of December 2023 WorkSafe 
no longer even operates the asbestos 
exposure register, let alone adding a 
mineral for which the evidence base is only 
emerging. Similarly, although there was a 
New Zealand mesothelioma register, it is 
no longer available. 

By contrast, in Ontario, Canada, the 
Ontario Asbestos Workers Registry was 
created in 1986 to notify the workers and 

As the New Zealand record shows, 
institutional structures cannot 
protect an institution indefinitely, 
but it is worth considering what 
might make some structures more 
effective and resilient than others. 
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their physicians of the need for a medical 
examination if their asbestos exposure 
reaches a certain threshold (2000 hours) 
(Pefoyo et al., 2014). While the association 
between exposure to fibrous erionite and 
human mesothelioma is not as well 
established as it is with asbestos, a robust 
record of historical exposures linked to 
geographic and health data would help to 
better understand the risks in the local 
context.

It is crucial to consider how governance 
frameworks and associated policy 
instruments could address different 
exposure scenarios across the life cycle of 
RMD and their latent impacts over decades. 
However, the lack of meaningful action 
(and, indeed, a reversal of previous actions) 
on this gap is exacerbated by political 
short-termism and market-driven activities 
(Nel and Stevenson, 2014), as well as the 
promotion of urban development and 
infrastructure building. For effective 
actions at key points of intervention, a 
strategic framework would need to 

encompass even those policy sectors that 
deal indirectly with erionite or NOA, as it 
is disturbed in different ways over time 
(e.g., digging/quarrying, transportation, 
disposal, sale of fill, etc.). 

Discussion and conclusion: lessons learnt 
from the examples of mitigating RMD risks 
The case examples of erionite and naturally 
occurring asbestos demonstrate that 
managing this particular type of hazard 
is challenging in Aotearoa New Zealand. 
Our analysis of the complex policy 
landscape of responsibility for naturally 
occurring RMD highlighted three key 
factors that impede proactive mitigative 
action: jurisdictional ambiguity and lack 
of a ‘home’ policy sector; complex cross-
sectoral interactions and interlinkages over 
the course of the hazard life-cycle; and issue 
salience challenges. At the same time, we 
have shown the importance of taking a life-
cycle approach that can coordinate across 
policy sectors, levels and jurisdictions, and 
the need for anticipatory foresight that 

transcends typical policymaking horizons.
Finally, the case of RMD points to the 

need for better long-term and independent 
risk identification and analysis at the 
national level. Evidence-informed horizon 
scanning and ongoing monitoring are 
essential activities, yet both are currently 
lacking in Aotearoa New Zealand. The 
establishment of an independent risk 
identification and analysis mechanism (in 
whatever form this might take) could 
address long-term, complex and latent risks 
that transcend single sectors, jurisdictions 
and time horizons. Such a mechanism, 
along with an integrated approach to 
policies that have an impact on land use 
(Parliamentary Commissioner for the 
Environment, 2024), can develop a 
forward-looking and coordinated approach 
to complex policy issues that transcend 
single sectors, jurisdictions and time 
horizons. It would also be relevant to 
supporting ongoing reforms of regulatory 
frameworks for resource management, 
among others, in Aotearoa New Zealand.

1)	 Perceptions of risk and its salience
a)	 Tell us about the risks you deal with in your role and how 

these are addressed; tell us about the risks you think the 
construction sectors are facing.

b.	 Can you rank these risks in terms of how important it is 
that they are addressed?

c.	 Can you tell us how you ranked them?
d.	 Can you tell us how you came to view these issues as risks? 
e.	 Thinking about the different functional groups you work 

with, do you think others would view the issues you named 
in the same way? Who? Why or why not?

f.	 Have you heard about erionite in the soil of some areas 
around Auckland? Would something like that make it onto 
your list of risks, and why?

g.	 Do you think others would place it there also? Why or why 
not?

2)	 Potential solutions and capacity to mitigate the risks 
a.	 Of the risks you named, do any NOT have satisfactory 

methods or strategies to manage them? If that’s the case, 
why do you think that is? 

b.	 Based on what is known about erionite, do you think it 
would be easy or difficult to address the risk it might pose? 
Why? Probe …

3)	 Motivations to act or not
a.	 Thinking about the top risks you named, which groups or 

individuals do you think would be most concerned about 
whether and how that risk is managed? Why?

b.	 Of the groups or individuals you named, who do you think 
has the most influence in how that risk is managed? Why?

c.	 If erionite were to make it onto your list of risks, who would 
be most influential in managing the risk and why?

4)	 Standards of evidence: what is effective,  
and what else is needed?
a.	 Thinking about the top risks you mentioned, what evidence 

(and/or advice) do you provide/are provided and what is 
most effective in promoting mitigative action? What else 
might be needed? What are the standards of evidence?

b.	 Thinking about risks of which the consequences/impacts 
don’t show up for quite a long time after exposure, what 
evidence (and/or advice) do you think would make it easier 
to take mitigative action? And why?

c.	 For a potential risk that is just starting to be understood, 
like erionite, what kind of evidence would you look for, and 
what evidence would you need to see to motivate a 
significant management response? 

Appendix: Semi-structured interview topics  
and interview questions
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