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Setting the right standards
A cautionary tale of standards 

– Nick Kim, Massey University (Wellington)

Or.. It’s not the numbers; it’s how they’re implemented
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Methamphetamine testing of ordinary homes 
– how did New Zealand go mad?

…or, why do we always have to learn the hard way..?
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2006-2010 local authorities finding increasing numbers of meth labs

2010 Ministry of Health guidelines for remediation of lab sites released

2010-2016 testing becomes embedded in the residential property market

2016 various central government shenanigans occur
• Standards New Zealand process launched
• Housing NZ  technical work commissioned, minimum risk level suggested, includes 300-

fold safety factor
• Some media pay attention, FairGo runs stories
• Housing NZ and MoH start arguing with each other

2017 various central government shenanigans continue
• New Zealand Standard finalised; slightly higher threshold
• General election; Office of Chief Science Advisor undertakes a review of the area

2018 (June) Chief Science Advisor’s report released
• Formal recognition that New Zealand went mad. New working health threshold suggested
• Public narrative undergoes wide-scale reversal
• Some testing companies fight, claiming better science & conspiracy, many OIA requests
• Chaos continues…

0.5 µg /100 cm2

12.5 µg /100 cm2

1.5 µg /100 cm2

15 µg /100 cm2

Quick timeline
Numeric 

guideline for 
meth itself
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From 2018 … chaos resumes
• Two reference values, but neither legally binding
• Tenancy Tribunal develops a preference for the higher value as the health 

threshold, but banks, insurers, and others can’t ignore the NZ Standard

2019 Residential Tenancies Act 1986 amended
• Chaos continues…
• s2(1) adds methamphetamine, and any other contaminant prescribed by the 

Act; s138c inserted to allow regulations for those contaminants
• In the background ESR is doing work for HUD

Late 2022 – Regulation consultation draft proposal
• ‘Maximum acceptable level of contamination’
• ‘Maximum inhabitable level’

1.5 µg /100 cm2

15 µg /100 cm2

Timeline continued…

30 µg /100 cm2

15 µg /100 cm2
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• local authorities encounter
increasing numbers of meth labs

• ask for guidance on remediation 
of this unusual class of 
contaminated site

from 2006

• the Ministry of Health (MoH) 
responds by developing a 
guideline document for 
remediation of meth labs

• I check the chemistry as one of  
the peer reviewers

2009 • MoH guidelines released

• the document includes numeric 
guideline values for 10 
representative contaminants

• meth on walls is one of these

2010 

the prelude to madness

Source: Quinovic Nelson: https://www.quinovic-nelson.co.nz/

Events to 2010 …
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‘…that have been used in the illicit 
manufacture of methamphetamine…’

9

A suggested cleanup guideline for meth 
residues on surfaces. One of ten 
representative substances.
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10
In the context of labs (only) a single low level guideline for meth can 

also serve as a useful flag or marker to allow for a wide range of other 
substances that have not been tested for but may be present; and 

don’t have any health guidelines set for them. 

What ‘other substances’?
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Ordinary house

11

• Usually not hard to identify
• Some made themselves knownMeth labs

Possible meth lab
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New Zealand goes mad
2010-2016

2010-2016
Testing for meth becomes 
embedded in the ordinary 

property market

Media runs a near-
continual feed of meth 

stories

Figure for meth in the 
lab guidelines starts 

being used out of 
context as the only 
available reference 

point

Councils, banks, 
insurers, real estate 
agency and agents, 
landlords, property 

buyers, sellers, young 
families – all pay 

attention
Housing New Zealand 

and other tenants start 
being evicted on the 
basis of trace meth 

residues being 
detected. House sales 

fall through.

MoH appear 
disconnected with the 

implications of their 
guideline being 

systematically misused

In the background -
gradually becomes 

apparent that at trace 
level, meth residues are 

reasonably common

(image source: deconassist.com.au – for illustration only)
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Question – what misunderstandings may have existed at the 
outset that could have set the scene for an upcoming fiasco? 

13

• half a microgramme per 100 cm2

• precision of any guideline
• possible prevalence in homes not used as labs
• ease of cross-contamination

Magnitudes

• sampling practices including representativeness
• analyte selection – focus on fate of only one substance
• instrumental capabilities
• analytical limitations - accuracy, precision, and comparison to 
guidelines

Analytical 
chemistry

• what guidelines are and how they relate to risks
• persistence of meth on surfaces
• exposure pathways and likelihoods
• persistence of meth in people
• context with respect to banknotes and therapeutic use

Dangers

Answer – a poor understanding was shown of…



Residential Lead 
Workshop

PAINT THE 
TOWN RED
The problem 
with exposure 
to residential 
lead

14

Common difficulties and misconceptions
• numbers and magnitudes
• relevance of instrumental capabilities
• relevance of trace transfer 
• potential background prevalence
• persistence – in homes and people

Patchy understanding in the industry & property market
• accuracy and precision; comparing measured results to guidelines
• relevance of representative sampling
• normal expectations for repeat sampling
• misconceptions about migration of residues
• ease of cross-contamination
• potential relevance of untested substances

Core problem – a misunderstanding of risks
• what guidelines are for in the first place
• relative risks and wider context
• lack of oversight — lack of any ministry surveillance capacity

1. 

2. 

3. 

Rearranging these …

these ones apply 
more for meth

than they do for 
residential lead

this area applies 
to both
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So … 
• what’s a guideline or standard? 

• how does it relate to risk?
• what was the meth guideline for?
• what’s the wider context?

15
Core problem – a misunderstanding of risks
• what guidelines are for in the first place
• relative risks and wider context 
• lack of oversight — lack of any ministry surveillance capacity
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‘The dose determines the poison’

Paracelsus: 
“Alle Ding' sind Gift, und nichts ohn' Gift; allein die Dosis 
macht, daß ein Ding kein Gift ist.” (German). 

“All things are poisonous for there is nothing without 
poisonous qualities.  It is only the dose which makes a 
thing a poison”

Corollary: If exposure to a toxic substance is 
sufficiently low, it should cease to be a problem.
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Starting with lethal doses…

Minimum Lethal Dose – the 
lowest dose known to have 
caused a fatality in a single 

individual of the test species

LD25 ………..the dose 
corresponding to mortality of 

25% of the test organisms

LD50 ……….. dose corresponding 
to mortality of 50% of the test 

organisms

LD75 ………..the dose 
corresponding to mortality of 

75% of the test organisms 

LD100 ……….the  dose 
corresponding to mortality of 

100% of the test organisms 

Of these, LD50 is the most 
commonly used measure 
when the toxic endpoint 
being monitored is death

For a group of test animals, various lethal doses can be quantified:
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Out of interest - quoted LD50 values 
for methamphetamine in mammals 
fall in this general area (about 7.5-
95 mg/kg depending on source). By 
this measure, it is significantly less 
toxic than nicotine.
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Other toxic endpoints can also be used
This example shows three options that relate to testing of a pharmaceutical drug

An Effective Dose A Toxic Dose A Lethal Dose
Drug working well (e.g. LOAEL) (LD)
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NOEL and LOEL
No observed effects level

the highest dose at which nothing happens

Lowest observed effects level
the lowest dose at which anything begins to happen

not to be confused with Noël = Christmas

not to be confused with

Going down further in dose, to the first point where any type of effect can be found…
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NOEL LOEL Therapeutic 
range

Harmful 
effects 

significant

Minimum 
Lethal Dose LD50

…and we’ll also include MLD and LD50
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reference dose (RfD) 

an estimated ‘safe routine dose’ that is 
unlikely to cause any appreciable adverse 

effects over the long term

Most guidelines developed for protection of 
human health are based on a…
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NOEL LOEL

Various 
effects levels 
(therapeutic, 

harmful)

Fatal dose 
levels

In general, a reference dose is 
determined by taking one of these

‘first onset of the first possible effect’ 
doses and dividing it by 100

RfD NOEL LOEL
Various 
effects 
levels

Fatal dose 
levels
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This factor of 100

…is designed to allow for possible 
differences between:

• Lab animals and humans (10 x)

• Individual humans (10 x)

…in the case of the meth guideline, the 
reference dose was even more 
conservative. It was based on ‘lowest 
anything’ dose divided by a factor of 

300

Is called an 
uncertainty 
factor or a 

safety factor

Looks 
suspicious.  
Why 100?  

Were does a 
safety factor 
of 100 come 

from?
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At the meth lab guideline level, risks are 
neither appreciable nor quantifiable

Lowest possible effect level 20-30 times 
higher – still with a 300-fold safety factor

Dose range for treatment of ADHD in 
children: 1000-2,000 times higher

Any guideline of this type should not be 
confused with a hazardous level

implications
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Most guidelines are determined by modelling possible exposures and indexing those against reference doses. Some 
key (New Zealand) guideline and standard documents …

Air:
•Workplace Exposure Standards 

(2011 update)
•Ambient Air Quality Guidelines 

(2002)
•Resource Management (National 

Environmental Standards for Air 
Quality) Regulations 2004 (as 
amended 1 June 2011)

Food and drinking water:
•Australia New Zealand Food 

Standards Code - Standard 1.4.1 -
Contaminants and Natural 
Toxicants (updated 11 July 2011)

•Drinking-water Standards for New 
Zealand 2005 (Revised 2008)

Soil quality:
•Methodology for Deriving 

Standards for Contaminants in 
Soil to Protect Human Health

•Identifying, Investigating and 
Managing Risks Associated with 
Former Sheep-dip Sites: A guide 
for local authorities (2006)

Protection of aquatic life:
•Australian and New Zealand 

Guidelines for Fresh and Marine 
Water Quality (2000)
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• Wall-based childhood meth poisoning – zero known cases
• Residential childhood lead poisoning – many known cases

What are the two main investigative approaches?
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1. Exposure-led, responsive
Clinical / environmental case management

• Including behaviour assessment/modification 

Investigation of possible sources – aim to prevent further exposure
• Foods, spices
• Drinking-water
• Lead painted or alloyed toys
• Paint flakes 
• Household dust
• Garden soil
• Inhalation, lead in air?

Main relevance of guidelines – in assessing the significance of each

28
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2. Property-focused, proactive
Suitability of the property

Predominant focus outside the house
• Soil hot-spots
• Soil 95% UCL
• Possible look at exterior house paint
• Possible sources
• Possible contribution to total lead exposure (usually impossible to know)

Relevance of guidelines/standards – compliance
• With respect to the garden, is it okay for people to live here?
• At what point would there be too much lead for people to live here?

29
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What does the NESCS soil standard officially mean?
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Source: MfE, 2010. Proposed National Environmental Standard for Assessing and Managing Contaminants in Soil: Discussion document

(also note that any impacts assume 
that exposure pathways are operative)

https://environment.govt.nz/publications/proposed-national-environmental-standard-for-assessing-and-managing-contaminants-in-soil-discussion-document/
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Points

•Problems arise when they’re used out of context
Guidelines or standards have a 

context

•For meth, no guideline or standard to date denotes an ‘actual’ quantifiable health risk
•Similarly SCS values do not denote ‘actual’ health risks and are not contaminated land thresholds 

It’s important to link risks to 
cost/benefits of possible 

actions

•Stop asking. National agencies will not act without a large and painful public reason, and even then…
•You won’t get it; you’d only be wasting your time. Instead:
•Rely on standards and guidelines that already exist
•Develop a best-practice application framework around those

Don’t expect any top-down 
assistance from central 

government

32
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What numbers could we currently use, 
and how could we use them?
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Reference values – what do we have?

• Soil Contaminant Standards (SCS values)
• Are really council ‘sign-off’ values. At this level there is no way anyone 

could possibly hold us liable for there being too much lead in that 
property’s soil, for that land-use and on that sign-off date.

• Do not denote RMA contaminated land

• Any other Government documents that we already have?
• Environmental Case Management of Lead Exposed Persons

• One threshold could be used to denote RMA contaminated land

34



Residential Lead 
Workshop

PAINT THE 
TOWN RED
The problem 
with exposure 
to residential 
lead

Reference values for soil (in mg/kg, ppm)

Council (and state 
landlord?) liability sign-
off for standard 
residential

210
Bare soil should be 
covered (grass, bark 
chips)

210 -
1000 An either/or zone:

•Soil removal may not be 
indicated, but is an option

•If not, focus on improving 
ground cover and behaviour
modification 

1000 -
3000

Soil removal warranted

above 
3000

35
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