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1 Introduction 

Auckland City Council has prepared this submission in relation to the draft National 
Environmental Standard (NES) for Assessing and Managing Contaminants in Soil. 

This submission follows a review of the Ministry for the Environment (MfE) Discussion 
document and associated technical reports, and addresses selected MfE questions posed 
within the discussion document. 

 

2 Summary of the Auckland City Council 
submission 

Auckland City Council supports the policy objective of the proposed NES, namely to ensure 
that land affected by contaminants in soil is appropriately identified and assessed at the 
time of being developed and if necessary remediated, or the contaminants contained, to 
make the land safe for human use. Specifically, Auckland City Council supports the need for 
an appropriate set of national standards (NES) for soil contamination.  

However Auckland City Council has a number of significant concerns in respect of the 
proposed NES in its current form, as set out below:  

1. The Soil Guideline Values proposed in the draft NES for Assessing and Managing 
Contaminants in soil are incompatible with existing conservative MfE guidelines, 
adopted Council guidelines and many international guidelines or standards.  

Specifically, the method by which the MfE technical specialists have derived soil 
guideline values (SGVs) contains assumptions which multiply non-conservatism to 
an inappropriate extent, leading to unreasonably unconservative SGVs for some 
common soil parameters. It is considered that the impacts on Auckland City Council 
would be significant from several perspectives if the NES is not amended (see point 
8).  

2. In certain cases, for example carcinogenic polycyclic aromatic hydrocarbons (PAHs), 
the relevant SGV - i.e. the value that MfE would reference as 'safe' - exceeds both 
Auckland City Council and former MfE guidelines by several orders of magnitude. 
This would directly conflict with Auckland City Council’s risk assessment advice to 
the public that derived from extensive (ARPHS-reviewed) health risk assessments 
during the childcare centres and Victoria Park remediation programmes. As the 
proposed SGVs currently stand, Auckland City Council would not be able to advise 
the public that, for example, residential land use public safety levels promoted by 
MfE are in fact 'safe'.  Moreover, the proposed NES will allow the development and 
use of ‘unsafe’ sites without any management of the contaminant-related effects. 

3. The proposed NES, in its current form, specifically prohibits any TLA from 
referencing (e.g. within land use consent conditions) any guidelines more stringent 
than the proposed SGVs. This prohibition further compounds the issue set out in 2, 
above.  

4. The proposed NES provides for site-specific (Tier 2) assessments to be carried out 
for land uses that do not fall within the generic categories assigned by the MfE. 
However it is not clearly specified in the proposed NES the circumstances in which 
councils could legally require these to occur, for example where developers are 
proposing a high-sensitivity land use on a known contaminated (brownfield) site.  
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The strong potential would also exist for a legal challenge relating to council 
discretion about requiring site-specific assessments from external parties, or 
councils' ability to require land use consent based on contamination levels at a 
particular site.  

5. Site specific assessments would allow changes to key criteria such as daily soil 
ingestion rates and exposure frequency/duration, which would result in more 
conservative / reasonable safety values being derived for specific high-sensitivity 
scenarios such as childcare centres, playgrounds, community gardens etc.  

6. Auckland City Council considers that the cost-benefit analysis does not fully account 
for the administrative costs that are likely to be incurred by territorial authorities.  
Significantly greater costs are likely to be incurred by Auckland City Council for 
determining whether a proposal meets permitted activity status, and for 
maintaining its land use database. Legal cases relevant to the scenario outlined in 
point 4 above would also have significant financial implications for councils. 

7. It is Auckland City Council’s view that most regional councils will be relatively 
unaffected by the health-based NES. For example, the Auckland Regional Council 
(ARC) Air, Land and Water Plan environmental discharge values are likely to 
continue in their current form.  

8. Auckland City Council considers that the proposed NES in its current form is not 
consistent with established best-practice and would conflict significantly with MfE’s 
former guidance, international guidance and Auckland City Council’s adopted 
health-based guidelines. Auckland City Council proposes the following amendments 
to the proposed NES which if implemented would address the majority of the 
concerns held by the council: 

 MfE to include specific provision in the NES for councils to set, on a generic 
land use basis, more stringent health-based criteria than generic SGVs, as 
required in specific circumstances. 

 MfE to include specific provision in the NES for councils to have the ability to 
adjust specific parameters within generic SGVs for all land use categories 
identified within the proposed NES. 

 MfE to include specific provision in the NES relating to an increased ability for 
councils to require site specific SGVs to be derived, and to more clearly 
delineate the conditions under which councils can legally require site specific 
assessments. 

 MfE to facilitate a robust discussion between Auckland City Council’s medical 
specialist and technical advisor with MfE’s technical and toxicological 
advisers. MfE is encouraged to explain the public health and environmental 
impacts for the proposed SGVs. 

 

3 Background 

National environmental standards (NES) are regulations made under section 43 of the 
Resource Management Act 1991 (RMA) that prescribe technical standards, methods or 
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requirements for environmental matters1 and can control activities directly and 
independently of regional or district rules.  The proposed NES has been developed to give 
effect to the function of territorial authorities under section 31(1)(b)(iia) of the RMA and 
will only apply to new designations or applications for resource consent that are lodged 
after the NES comes into effect.   

A NES may also prescribe the way local authorities must manage activities and resources, 
including classifying activities, prescribing methods or monitoring requirements, and similar 
matters of regulatory practice.  They can apply nationwide or only to specific areas and can 
provide local government with the tools to help manage or prevent risks to human health 
and reduce risks to the environment.  The NES would: 

 Take effect instantly (rather than having to be applied through plan changes – a 
process that can take some years). 

 More directly remove decision-making discretion from local authorities and provide 
for greater certainty of objectives (especially in terms of matters relating to 
resource consents). 

 Prescribe the level of detail necessary to ensure an adequate and consistent 
approach. 

The discussion document claims that the proposed NES for Assessing and Managing 
Contaminants in Soil (NES) are intended to enable use to be made of affected land by 
ensuring that: 

 District planning controls are appropriate and nationally consistent so that councils 
can gather and apply the information needed for efficient decision making on 
contaminated or potentially contaminated land. 

 The Soil Guideline Values (SGV) are appropriate and applied consistently. 

The discussion document further claims that the proposed NES is intended to remove the 
present uncertainty as to which (SGV) should be applied for the protection of human 
health, and proposes a framework for sites where the SGV are exceeded.  The proposed 
NES does not apply to assessing and managing the actual or potential adverse effects on 
other receptors including on-site and off-site ecology, on-site and off-site effects of surface 
water, groundwater (including human drinking water sources) and amenity values. 

Each local or regional council must enforce the same standard, although it could impose 
stricter rules or bylaws if the NES had explicitly allowed for this.  However, this NES does 
not allow for stricter rules or bylaws to be implemented. 

In this case, territorial authorities (TAs) will be responsible for giving effect to, and 
enforcing the requirements of the NES. The proposed NES has been developed to give 
effect to the function of territorial authorities under section 31(1)(b)(iia) of the RMA. 

The following documents have been critically reviewed as part of preparation of this 
submission:  

 Ministry for the Environment, 2010: Proposed National Environmental Standard for 
Assessing and Managing Contaminants in Soils, discussion document.  Ministry for 
the Environment: Wellington February 2010.  

                                                           

1
 MfE 2010. Proposed National Environmental Standards for Assessing and Managing Contaminants in Soil: 

Discussion Document. 
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 Ministry for the Environment. 2010a. Draft Toxicological Intake Values for Priority 
Contaminants in Soil. Ministry for the Environment: Wellington. 

 Ministry for the Environment. 2010b. Draft Methodology for Deriving Soil Guideline 
Values Protective of Human Health. Ministry for the Environment, Wellington. 

 

4 Regulatory/planning perspective 

4.1 Issues addressed in this section 

In addition to specific commentary on the NES discussion document, Section 4 of this 
submission addresses the following questions posed in the document: 

3. Do you agree with the policy objective? 

5. Do you agree with the preferred option? 

8. Do you see any problems complying with the proposed NES or with enforcing it?  

9. Are the thresholds for determining whether resource consent is required clear and 
appropriate? 

10. Is the permitted activity ς subsurface investigation requirement to provide a site 
investigation report appropriate? 

11. Have we adequately defined the land that should be subject to a condition requiring site 
investigation? 

14. Is the permitted activity ς use, development and subdivision better provided as a 
controlled activity or another alternative? 

4.2 Impact on Auckland City Council regulatory 
processes 

The impacts of the proposed NES on Council’s regulatory process and existing risk 
management and communication programme for Council-owned sites would be significant 
in a range of areas, notably through introduction of ‘safe’ levels of certain common urban 
environment soil contaminants which are significantly more liberal than existing MfE 
guidelines, adopted Auckland City Council guidelines and many international guidelines or 
standards. In many cases, use and development of unsafe sites will be permitted. 

Site-specific (Tier 2) risk assessments are provided as an option for land uses that do not fall 
into generic categories. However the proposed NES does not provide sufficient clarity about 
when councils can legally require these to be done. The NES specifically prohibits any 
council from utilising guidelines more stringent than the NES. Auckland City Council 
believes that site-specific assessments are essential to accurately assess the risk posed by 
soil contamination to young children at sites such as early childcare centres or playgrounds 
where they congregate for significant amounts of time. 

4.3 Proposed rules under the NES 

Auckland City Council has a number of general concerns in respect of the proposed rules 
under the NES, as set out below: 

 For the proposed NES, the MfE has stated that council guidelines or rules in plans 
that relate to the effects of soil contamination on human health cannot be more 
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stringent than the NES SGV’s.  It is Auckland City Council’s view that the ability to 
set more stringent criteria in specific circumstances should be available to councils, 
particularly for high-sensitivity land uses such as playcentres and playgrounds 
where potential health risks for young children from soil contamination need to be 
carefully assessed and, where they are found to exist, require immediate and 
effective management.   

 The proposed NES has an impact on sites subject to land use change, but contains 
no mechanisms to assist TLAs with managing high-risk contaminated sites.   

 There is a lack of process to actively identify potentially affected sites.  The success 
of the NES relies on potentially affected sites having been clearly identified through 
a robust process.  Where this has not occurred, Auckland City Council believes that 
the new standard will be ineffective in managing contaminated sites. 

 The proposed NES contains a permitted activity requirement that site investigations 
must be provided to the relevant TLA. Auckland City Council has concerns about the 
legality of such a requirement within a permitted activity category (investigation 
reports can be requested but not required in this context), and also questions 
whether this provision would in any event achieve MfE’s stated aim of encouraging 
site investigations. 

 Another proposed permitted activity requirement refers to an ‘adequate’ site 
investigation report to be provided to the council prior to site works.  However, any 
permitted activity rule needs to be sufficiently clear so that one can determine 
whether an activity is permitted or not.  A controlled activity status in this case may 
be more appropriate, with the matters of control limited to the scope/adequacy of 
the site investigation reports. 

 The proposed NES contains a lack of guidance as to how TLAs should manage 
existing contaminated sites where investigations show exceedance of NES criteria, 
but which are not subject to land use change. 

 The significant gap between the proposed human health SGVs and environmental 
(e.g. ecological, surface and groundwater quality) soil acceptance criteria within the 
Auckland region, which brings into question the benefits of the NES. 

 The extremely high and non-conservative levels of some of the health-based SGVs 
has significant implications in the Auckland area where far more conservative 
health-based acceptance levels have been adopted by Auckland City Council in 
2006 which have been generally accepted by consent applicants, including the 
development sector in Auckland . 

 The proposed restricted discretionary rule for land use and development contains 
no provision for councils to control the future uses of sites. Often, while consent 
may be granted for a particular use on a site, it will be necessary to ensure that the 
site cannot be used for another activity that may be inappropriate given levels of 
contaminants on site. Currently, the NES discussion document only refers to 
consent conditions in relation to "the requirements of the monitoring and 
management plan".  This should be expanded to "conditions relating to the future 
use of the site including, but not limited to, covenants or consent notices". 
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4.4 Specific Auckland City Council concerns 

With respect to 4.1.2 (Rule for subsurface investigations), Auckland City Council believes 
this permitted activity appears to have the sole purpose of providing information to the 
local authority.  It is accepted that this may be a sound policy objective from a regulatory 
point of view but Auckland City Council queries whether it is a valid RMA provision because 
it is not controlling any effects of an activity on the environment (in fact the document 
acknowledges that the investigations are likely to have effects that are less than minor, and 
that there may be other district plan provisions that control the effects of the activity).  
Moreover, the 'identification' of contaminated land is primarily a regional council function. 
Putting these 'validity'  issues to one side, there is no indication as to the nature/scope of 
the report that must be provided, nor what the council must do with the information (apart 
from attaching it to the property file - see section 7.1).  Finally, it is noted that 'controlling' 
site investigations through this permitted activity rule is, arguably, inconsistent with the 
proposal to permit a range of activities, including landscaping, fencing etc, without any 
requirement to provide information (see MfE Discussion document, pp 28-29). 

 In terms of 4.1.3 (Permitted activity rule for use/development etc.), this rule requires an 
"adequate" site investigation report to be provided to the council prior to site works.  
Again, the policy objective is laudable.  However, any permitted activity rule needs to be 
sufficiently clear so that one can determine whether an activity is permitted or not.  
Auckland City Council has assumed that it is not practicable (or possible) to draft a rule that 
sets out what is adequate or not.  Therefore, what is adequate will be a matter for debate.  
The way the document describes this rule working appears to be a de facto resource 
consent because the council in question will need to be satisfied with the site investigation 
report.  If so, controlled activity status may be more appropriate (with the matters of 
control limited to the scope/adequacy of the site investigation report/s). 

Auckland City Council notes that the discussion on 4.1.4 (Restricted discretionary rule for 
use/development etc) does not consider any specific provision for councils to control the 
future uses of sites.  Often, while consent may be granted for a particular use on a site, it 
will be necessary to ensure that the site cannot be used for another activity (that may, for 
example, be more sensitive to the levels of contamination on / beneath the site).  
Currently, the discussion document only refers to consent conditions in relation to "the 
requirements of the monitoring and management plan".  In Auckland City Council’s view, 
this should be expanded to "conditions relating to the future use of the site including, but 
not limited to, covenants or consent notices". 

4.5 Impact of the proposed NES on Auckland City 
Environments 

Auckland City Environments (ACE) is the division of the Auckland City Council responsible 
for processing building consents, resource consents and various licences. Key concerns 
raised by ACE in respect of the proposed NES from a regulatory planning perspective are as 
follows. 

During the processing of building consents under the Building Act, an ACE planning officer 
will conduct a planning check of the building consent application to determine whether 
resource consent is required under the District Plan (Isthmus Section).  Should the proposal 
require resource consent, ACE must issue a section 37 (Building Act) certificate advising the 
applicant that no building work may proceed until resource consent is obtained.   

With respect to the contamination rules in the District Plan, ACE’s current practice is based 
around an internal register of those properties that are recorded as being contaminated or 
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potentially contaminated.  Should an activity be proposed (within a building consent 
application), on a site that is identified as being contaminated or potentially contaminated, 
the planner will issue a section 37 (Building Act) certificate advising the applicant that no 
building work may proceed until resource consents are obtained.   

The proposed NES directs landowners to confirm whether a proposed change of activity, to 
an activity included in the HAIL list will comply with the SGVs contained in the NES, and that 
it will be the territorial authority’s responsibility to administer the NES.  Auckland City 
Council considers that, at face value, this appears to be an onerous mechanism for 
determining whether a proposed activity complies with the SGVs contained in the NES. 
Namely, it is anticipated that a territorial authority will be required to request and consider 
a contamination assessment from building consent applicants each time a proposal is 
received for an activity listed on the HAIL list.  

Rather, it is recommended that the NES encourage territorial authorities to maintain and 
update a detailed register of contaminated or potentially contaminated sites. Applicants 
proposing activities on such sites (within building consent applications) would typically be 
required under current District Plan rules to provide a contamination assessment from a 
previous landuse consent for the site or alternatively with the building consent application 
directly, to allow councils to assess whether the proposal complies with the NES. 

 

5 Key technical issues 

5.1 Issues addressed in this section 

In addition to specific commentary on the NES discussion document, Section 5 of this 
submission addresses the following questions posed in the document: 

8. Do you see any problems complying with the proposed NES or with enforcing it? 
 
15. How should the NES address site-specific assessment for produce consumption? 

5.2 General comments  

In general, the proposed NES SGVs are significantly higher (far less conservative) than 
Auckland City Council’s investigation criteria which establish potential human health risks 
from common urban soil contaminants. Carcinogenic polycyclic aromatic hydrocarbons 
(PAHs) are found across most Auckland City Council land that has been tested to date, and 
their presence can often result in the remediation of sites to levels that Auckland City 
Council currently considers to be acceptable from a human health-risk standpoint. There is 
also considerable disparity between the newly proposed SGVs and existing MfE guidance.  
For carcinogenic PAHs, MfE is now proposing ‘safe’ residential SGVs which are hundreds of 
times higher than their existing national guidelines, and also significantly higher than what 
MfE would currently regard as safe for a commercial/industrial land use. This is a particular 
issue given that the use and development of sites that meet these very unconservative 
levels will be permitted, with no ability for councils to control the effects of the proposed 
activities. 

 The land use scenarios considered most immediately relevant to Auckland City 
Council concerns (early childcare facilities, playgrounds, community gardens and 
parkland/recreational) are candidates for site-specific assessments, hence, the 
proposed exposure factors discussed below can in theory be adjusted, and a more 
conservative value derived. However the NES is not sufficiently specific (and in 
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parts contradictory) concerning the circumstances under which a council can legally 
require a site-specific assessment to be carried out -for instance, in relation to a 
developer’s proposal to place a highly sensitive land use on a ‘brownfields’ 
industrial site that has demonstrated evidence of what Auckland City Council 
considers to be a high soil contamination health risk for the proposed land use. If 
this aspect is not strengthened in the NES, one negative outcome could be future 
legal challenges relating to council discretion about requiring site-specific 
assessments from external parties, or councils' ability to require land use consent 
based on contamination levels at a particular site, and associated costs in 
prosecuting or defending any legal matter in this context .  

 Changes proposed by MfE to the toxicological intake values and exposure factors 
are critical in deriving the proposed NES SGVs.  Key revisions to the existing values 
are summarised by the following points: 

o The toxicological intake values and dermal absorption factors used in 
deriving the proposed SGVs have been approved by government experts. If 
changes to these are to occur, a detailed review process will be required 
involving these experts. The most significant proposed change (relevant to 
Auckland City Council) to the toxicological intake values is to carcinogenic 
PAHs as represented by B(a)P equivalence, having its slope factor reduced 
by a factor of 31. The effect of this highly significant change is reduced 
conservatism of the eventual ‘safe’ values derived for various land use 
scenarios. 

 Exposure factors revised as part of the proposed NES that are most relevant to 
Auckland City Council include exposure duration, exposure frequency and soil 
ingestion rate.   The key issues regarding each of these exposure factors are 
summarised as follows: 

o Based on the 2006 Census the exposure duration for an adult and child 
resident has been revised from 30 years to 20 years because the New 
Zealand population is considered to be ‘mobile’, spending less time at one 
property than previously considered.  Overall, this reduction in exposure 
duration will have contributed towards increasing the SGVs (for non-
carcinogenic contaminants).  The use of the 2006 Census data is considered 
to be appropriate. 

o Auckland City Council considers the most significant proposed revision to 
the exposure frequency (i.e. how many days per year exposure may occur) 
is for the parkland/recreational scenario, which has been adjusted from 
350 days/year to 200 days/year for a child and 150 days/year for an adult.  
It is noted that the proposed reduction to the exposure frequency will 
contribute to a greater SGV. Auckland City Council has previously advised 
the Technical Advisory Group (TAG) about the process that the council 
followed for assessing health risk and remedial requirements for Victoria 
Park in 2007. The TAG was also advised that a generic land use scenario 
was inappropriate for parks with a variety of land use sensitivities (e.g. 
playground, active recreation and passive recreation) and that such parks 
required site-specific assessments to establish appropriate public health 
risk and subsequent degree of remediation required to make these sites 
safe.   
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o The proposed changes to the soil ingestion rates (i.e. how much soil is 
ingested on a daily basis) are based on selecting a more central estimate of 
soil ingestion rates. Auckland City Council’s specialist medical advisor has 
specifically challenged the non-conservative rates of soil ingestion 
proposed by MfE both within and subsequent to the technical advisory 
group sessions, as it is believed that the advice provided by the council’s 
specialist medical advisor in this regard remains fully appropriate. It is 
understood that MfE’s primary technical advisor is attempting to avoid 
‘compounding conservatism’ for SGV equations and that the non-
conservative rate of soil ingestion MfE is applying is in line with this 
approach. The impact of this approach is very significant in terms of the 
final ‘safe’ acceptance criteria derived for certain common soil 
contaminants.   

o It is Auckland City Council’s position that a more conservative value for soil 
ingestion is implemented in the proposed NES. 

An example is set out in Table 1 below, wherein Auckland City Council referenced a value of 
200 mg of soil ingested per day by the average child for the childcare centres remediation 
programme in 2006. MfE have proposed a value of 45 mg of soil as being representative of 
what an average child would ingest on a daily basis. The impacts of this lower value shows 
that MfE is now proposing 130 mg/kg carcinogenic PAHs in residential soils (no produce 
consumption) to be safe for children living at those properties. If Auckland City Council’s 
more conservative daily soil ingestion value is used for the MfE equation, this ‘safe’ value 
drops substantially to 38 mg/kg (a reduction of 71%). 

Table 1: .%3 3'6Ó ÆÏÒ ÔÈÅ ÓÔÁÎÄÁÒÄ ÒÅÓÉÄÅÎÔÉÁÌ ȬÎÏ ÐÒÏÄÕÃÅȭ ÓÅÔÔÉÎÇ ɉÓÏÉÌ ÉÎÇÅÓÔÉÏÎ 
and dermal pathways) and revised SGVs using adjusted soil ingestion rates 

Contaminant NES SGV for Standard Residential 
‘No Produce’  (soil ingestion rate of 
45 mg/day)

1 

SGV for Standard 
Residential ‘No 
Produce’ (child soil 
ingestion rate of 200 
mg/day) 

% difference
1 

B(a)P eq. 
(carcinogenic 
PAH suite) 

130 mg/kg 38 mg/kg 71% decrease (more 
conservative) 

1.
 Percentage difference between the NES SGV and the derived SGVs using adjusted soil ingestion rates 

 

5.3 Land use categories 

Originally the NES proposed seven exposure scenarios for use in deriving generic soil 
numeric values for metals and semi-volatile contaminants.  Nine exposure scenarios have 
been used to derive generic SGVs and are listed below: 

 Rural residential/lifestyle block no-produce. 

 Rural residential/lifestyle block 10% produce. 

 Rural residential/lifestyle block 50% produce. 

 Residential no-produce. 
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 Residential 10% produce. 

 Residential 50% produce. 

 High density residential. 

 Recreational. 

 Commercial/industrial outdoor worker/maintenance. 

MfE indicates that no-produce SGVs have been calculated but should not be used in other 
than site-specific assessments.  The land use categories not considered further by MfE are 
summarised below include: 

Maintenance / excavation scenario 

Particular mention to the Health and Safety Act (1992) is mentioned with regard to 
maintenance/ excavation workers when working on contaminated sites.  The HSE Act is 
intended to protect the safety of the individual workers, and on this basis MfE propose to 
dispense with the commercial/industrial excavation worker/maintenance scenario, and 
leave this situation to health and safety legislation. Auckland City Council is not satisfied 
that current occupational health and safety provisions are sufficiently protective of human 
health, particularly during remediation works.   

Childcare facilities 

The school/childcare facilities were considered as ‘other possible land use scenarios’.  The 
childcare facility is recognised as having the greatest exposure potential, where attendance 
may be on every day that the parent goes to work (say up to 250 days/year).  MfE identified 
that it is not feasible to consider the early childhood, primary school and secondary school 
scenarios under a single generic scenario, hence, they recommend a site specific risk 
assessment should be carried out. This approach has recommended/promoted by Auckland 
City Council’s specialist medical advisor (Dr Tim Sprott) and is supported by Auckland City 
Council.   

However, MfE have also proposed that provided there is not significant growing and 
consumption of vegetables (i.e. not more than 10% of daily vegetable intake from site-
grown vegetables), as a conservative initial screening a residential no-produce guideline 
may be used.  Note that the SGV for no-produce was calculated to facilitate site-specific 
assessments, such as for schools.  Where there is significant vegetable consumption MfE 
believes that the standard residential guideline may be used as a conservative initial 
screening value.  

Auckland City Council considers that the generic SGVs for landuse categories are not 
appropriate to be used as a  screening tool for sensitive and complex land uses such as 
childcare centres. Currently Auckland City Council would assess initial risk at such sites 
through conservative investigation guidelines, and then establish actual soil safety levels 
based on the outcome of a detailed site-specific health risk assessment. As MfE intends to 
remove the investigation/screening category altogether, Auckland City Council believes that 
risk at high-sensitivity sites such as early childcare centres and playgrounds can only be 
effectively assessed and managed through application of site-specific health risk 
assessments, which take into account all exposure factors at a particular site. 

5.4 Toxicological intake values 

The MfE discussion document indicates that the toxicity values and dermal absorption 
factors have been approved by government experts and should not be changed without 
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going through the same process.  On this basis we have not undertaken a detailed review of 
the toxicity values, however, we have summarised the background information relating to 
the most relevant contaminants of concern for Auckland City Council in Table 2 below, and 
subsequently presented Auckland City Council’s submission on selected parameters.  

Table 2: Summary of toxicity values 

Contaminant Current toxicity 
value 

Proposed 
toxicity value 

Comment Critical 
pathway 

Benzo(a)pyrene 7.3 
(mg/kg/day)

-1 
0.233 
(mg/kg/day)

-1
, 

SF; 

(0.000043 
mg/kg/day, 
Risk Specific 
Dose) 

 

 

 

 

 

 

0.026, dermal 
absorption 
factor 

The current value is based on a 
geometric mean of 4 slope factors, 
which used cross-species scaling. 

The proposed value is based on the 
geometric mean of 14 BMDL10 
estimates (the lower 95% confidence 
limit of the dose that gives rise to 10% 
response) from 4 studies divided by 
10,000.  No cross-species scaling is 
applied, which is a significant factor in 
the difference between the current and 
proposed values.  This approach is 
consistent with the DWSNZ but not 
with the Gasworks Guidelines or the 
Petroleum Guidelines. 

At this point in time no other 
international agencies have adopted a 
dermal slope factor, although Health 
Canada is currently developing one.  
Therefore, MfE recommend a dermal 
absorption factor is used to account for 
dermal exposure. 

Ingestion and 
dermal 

Low-volatility 
of B(a)P 
indicates 
inhalation 
exposures are 
minimal. 

Arsenic 0.15 
(mg/kg/day)

-1
, 

SF 

0.002 
mg/kg/day, RfD 

0.0000086 
mg/kg/day, 
(risk specific 
dose) 

 

 

 

 

 

 

 

 

 

0.005, dermal 
absorption 
factor 

The current value is derived from the 
WHO (1993) drinking water guideline 
and the critical effects were skin cancer 
in south western Taiwan population. 

The proposed value is a risk-specific 
dose derived from the arsenic 
concentration in drinking water 
determined to represent ‘negligible 
risk’ (0.3 ug/l) by Canadian Agencies.  
Based on most current risk modelling.  
It is noted that as the risk estimates 
were based on exposure via drinking 
water, the recommended risk-specific 
dose is likely a conservative estimate 
for intake via soil.                               

Although MfE consider dermal 
exposure to be negligible, this dermal 
absorption factor is provided. 

Ingestion 

Dermal 
absorption and 
inhalation 
considered 
negligible. 

Boron 0.09 
mg/kg/day, RfD 

0.2 mg/kg/day, 
RfD 

Current RfD was developed by 
application of an uncertainty factor of 
100 to the highest NOAEL in a lifetime 
study of dogs exposed to boron 

Ingestion 

Dermal 
absorption and 
inhalation 
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Contaminant Current toxicity 
value 

Proposed 
toxicity value 

Comment Critical 
pathway 

(USEPA). 

Proposed RfD is recommended because 
it is based on benchmark dose 
modelling of 2 studies.  Both 
benchmark dose modelling and the use 
of 2 studies provides greater 
robustness (USEPA). 

considered 
negligible. 

Cadmium - 0.001 
mg/kg/day, 
RfD 

1.43 
ng/kg/day, RfD 
(inhalation) 

 

 

 

 

 

 

 

0.001, dermal 
absorption 
factor 

The proposed value for ingestion is the 
most widely used by different 
international agencies.  This value is 
due to be reviewed by JECFA in 2010 
and it is recommended this value is 
used until the outcome of the review.  
The EFSA value of 0.00036 mg/kg/day 
indicates the possible magnitude of 
change as a result of the review. 

Despite minimal intake of inhaled dust, 
there is a potential it may contribute to 
detrimental health effects.  Proposed 
value has been adopted by UK, DEFRA. 

 

The low rate of absorption indicates 
dermal exposure is a negligible route of 
exposure. 

Ingestion, 
Inhalation. 

Dermal 
absorption is 
expected to be 
negligible and 
could be 
ignored in 
deriving SGV in 
NZ.  Conversely 
a dermal 
absorption 
factor could be 
used. 

Chromium (III) 1 
mg/kg/day, RfD 

(VI) 0.005 
mg/kg/day, RfD 

1.5 mg/kg/day, 
RfD 

0.003 
mg/kg/day, 
RfD 

Current values based on older USEPA 
values that are based on toxicity 
effects. 

The document indicates there is limited 
data on which to base tolerable daily 
intakes (TDI) and the recommended 
toxicological intakes of the USEPA 
(1998 a, b) are recommended for use 
(USEPA express a lack of confidence in 
the TDIs because of poor quality of 
original study (McKenzie 1958)). 

Ingestion 

Dermal 
absorption and 
inhalation 
considered 
negligible. 

 

Copper 0.5 mg/kg/day 0.15 
mg/kg/day 

Current value is based on a provisional 
maximum TDI developed by JECFA.  The 
TDI is currently used in TTG, based on 
its use in the DWSNZ. 

Proposed value is based on a tolerable 
upper limit of 10 mg/day derived by 
IOM (2001), which is converted to daily 
intake based on body weight (assuming 
70 kg adult). The document indicates 
the intake value is more appropriate 
based on liver function rather than 
gastrointestinal effects. 

Ingestion 

Dermal 
absorption and 
inhalation 
considered 
negligible. 

 

Inorganic Lead  - 0.00357 
mg/kg/day 

Proposed value is based on a TDI, 
deemed appropriate because of the 
critical effects at low concentrations 

Ingestion 

Inhalation and 
dermal 
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Contaminant Current toxicity 
value 

Proposed 
toxicity value 

Comment Critical 
pathway 

being reduced cognitive development 
and intellectual performance in 
children.  TDI based on a PTWI of 25 
ug/kg bw derived by JECFA (only 
authoritative body to do so).  100% 
bioavailability assumed in the first 
instance. 

exposure 
considered 
negligible. 

Inorganic 
Mercury 

- 0.002 
mg/kg/day, 
RfD 

The proposed total daily intake is 
derived by Baars et al (2001) and IPCS 
(2003) and has been adopted by WHO 
and Environment Agency. 

Ingestion 

The low 
volatility and 
low dermal 
absorption 
indicates 
inhalation and 
dermal 
exposure is 
negligible.  

5.4.1 Exposure factors 

Key exposure factors have been considered by Auckland City Council, and a number of 
these factors have been identified as of potential concern. These are summarised below. 

5.4.1.1 Exposure duration 

The current assumption that people reside in the same in the same house for 30 yrs, 
including as a child, is considered excessively conservative by the MfE.  MfE identify that 
continuous residence from birth to late teenage years is a small percentage, and only 3% of 
the population up to 6 years old reside in the same property.  It is considered that the New 
Zealand population is ‘mobile’ and hence MfE considers it appropriate to reduce the 
exposure duration of the standard residential scenario for a child and adult to 20 years, 
which represents a high end estimate.  The same is considered for the high density 
residential and parkland scenarios. 

Overall, the reduction in the exposure duration should increase the acceptable level of 
threshold contaminants (i.e. a greater SGV).  The reduction in the exposure duration is 
based on the most current data in New Zealand provided in the 2006 Census and is 
considered appropriate to use.  To determine the overall influence this reduction has on an 
SGV would require sensitivity analysis (refer below).  

5.4.1.2 Exposure frequency 

The exposure frequencies for the residential scenarios have remained unchanged (350 
days/year) and those for the commercial/industrial scenarios have been altered only 
slightly (240 days/year to 230 days/year).  As a consequence, the proposed NES exposure 
frequencies for these scenarios will have little, if any, impact on the SGVs. 

The exposure frequencies for the parkland/recreational scenario have been adjusted from 
350 days/year to 200 days/year for a child and 150 days/year for an adult.  Auckland City 
Council considers these changes to be more realistic and in line with the robust approach 
taken by the council with Victoria Park. However, MfE has noted that the recreational use 
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scenario is a candidate for site specific assessment, hence the exposure frequency could be 
adjusted in a site specific assessment if it is appropriate to do so (refer Table 3 below).   

The Technical Advisory Group has been previously advised by Auckland City Council that a 
generic land use scenario is inappropriate for parks with a variety of land use sensitivities 
(e.g. playground, active recreation and passive recreation), and that such parks required 
site-specific assessments to establish appropriate public health risk and subsequent degree 
of remediation required to make these sites safe.   

5.4.1.3 Soil ingestion rate 

See section 5.5 for details about variations in child daily soil ingestion studies and impacts 
of aŦ9Ωǎ ǇǊƻǇƻǎŜŘ Řŀƛƭȅ ƛƴƎŜǎǘƛƻƴ ǊŀǘŜ on SGVs. 

5.4.1.3.1 Parkland / recreation scenarios 

The adult residential ingestion rate is kept at 25 mg/day as it falls to the centre of various 
estimates cited in the document.   

The child recreation/parkland soil ingestion rate is proposed by MfE to be reduced from 50 
mg/day (SDG) to 15 mg/day and is based on 1/3 of the proposed child residential value of 
45 mg/day (rounded to the nearest 5 units).  The adult ingestion rate for 
recreation/parkland is proposed by MfE to be increased from 10 mg/day to 75 mg/day.  
This rate applies to adult users exposed 150 days/yr and is meant to reflect potentially 
higher ingestion rates during the high contact sport (i.e. rugby players, including practices).  
The MfE does indicate however, that given the potential variability of the 
recreation/parkland scenarios site-specific scenarios should be considered if the generic 
scenario does not apply. 

Table 3 below is taken from the MfE report and summarises the appropriateness of using a 
site specific assessment rather than the generic SGV. 

Table 3: Parks/recreation scenarios ɀ recommended approaches 

Sub-scenario Approach 

Playing field Included in scenario.  Check occupational 
exposure for maintenance staff using 
commercial/industrial unpaved. 

Residential reserve where children play 
frequently 

Included in scenario 

Secondary school playing field Included in scenario 

Primary school playing field Site-specific 

Public green areas, reserves and gardens used 
for passive recreation 

MfE states this scenario is very conservative but 
could be used for first screening, otherwise site-
specific.  MfE advises checking exposure for park 
maintenance staff using commercial/industrial 
unpaved. 

Children’s playground Site-specific 

The commercial/industrial soil ingestion rate is proposed by MfE to be increased from 25 
mg/day to 50 mg/day to reflect the assumption of greater routine soil contact.  This 
proposed value is based on professional judgement rather than on scientific studies. 
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Overall, MfE has indicated that because the parameters affecting other pathways and 
toxicity data have also been revised, there is no direct relationship between the SGVs 
calculated using a soil ingestion rate of 100 mg/day (current) and SGV(health) calculated with 
the revised parameters.   In addition, MfE have also pointed out that for scenarios where 
home-grown produce is a major pathway AND for contaminants that tend to be taken up 
into plants, the soil ingestion rate has relatively little influence on the SGV.  Where produce 
ingestion is particularly dominant (i.e. cadmium at low pH), the soil ingestion rate has no 
influence.  For high density residential and parkland/recreation with no produce, the soil 
ingestion rate is dominant. 

5.4.1.4 Averaging time 

Due to the increased life expectancy in NZ, MfE proposes that based on the statistics 
provided, the averaging time for non-threshold contaminants be increased from 70 years to 
75 years. Auckland City Council supports this approach. 

5.4.1.5 Body weight 

MfE propose to continue using an adult body weight of 70 kg for consistency with other 
authorities and not 75 kg as recommended by Dr. Tim Sprott. A change to 75 kg would be 
unlikely to have a significant impact on the calculated SGV, therefore Auckland City Council 
does not oppose this proposal. 

5.4.1.6 Skin area 

The child skin area has been reduced from 2625 cm2 to 1900 cm2, but an adult skin area has 
increased from 4700 cm2 to 4850 cm2.  No NZ data exists for skin areas, however, given skin 
area is related to weight, it has been proposed that data presented by USEPA in 2004 is 
used to calculate skin areas.  The revised estimates represent the sum of skin exposed to a 
number of body parts (e.g., face, feet, forearms).  MfE assume that any error between New 
Zealanders and North Americans will be small compared with errors elsewhere in the 
dermal exposure pathway, e.g. the chemical-specific absorption factors.  Auckland City 
Council advisors have not undertaken any sensitivity analysis on the proposed change in 
skin area, however, as identified in the discussion document, the change is unlikely to have 
a significant impact on the SGV. 

5.4.1.7 Produce consumption 

MfE indicate produce consumption is a significant exposure pathway, however, home-
grown fruit is not considered to be significant.  The produce consumption rates in the SDG 
are based on the 2003/2004 NZ Total Diet Study, which provides consumption rates based 
on fresh weights, which were then converted into dry weights; weighted-average dry-
weight produce consumption rates for leafy and root vegetables were then calculated for 
adults and children.  This approach is used by NES except that the root vegetables are 
divided into true roots (e.g. carrots) and tubers (e.g. potato).  Therefore, produce 
consumption pathway is insignificant and is not of concern to Auckland City Council in 
terms of this submission. 

5.4.1.8 Soil adherence 

Auckland City Council notes that the proposed soil adherence factor is 0.04 mg/cm2 (child), 
an order of magnitude lower than 0.2 mg/cm2 used in the MfE Sheep Dip Guidelines.  The 
Sheep Dip value represents 95th percentile values, however, MfE indicates that as a policy 
decision they have used central estimates for soil adherence.  The residential value for a 
child is proposed for all scenarios involving a child (except High Density Residential).  MfE 
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indicate that for most substances, dermal exposure is a minor pathway and the exact soil 
adherence values will make little difference to the SGVs for residential and child 
parkland/recreational scenarios. A sensitivity analysis would be required to demonstrate 
this. 

5.5 Key toxicological and technical issues for further 
discussion with MfE 

The following sections have ōŜŜƴ ǇǊƻǾƛŘŜŘ ŘƛǊŜŎǘƭȅ ŦǊƻƳ !ǳŎƪƭŀƴŘ /ƛǘȅ /ƻǳƴŎƛƭΩǎ ǎǇŜŎƛŀƭƛǎǘ 
medical advisor, Dr Tim Sprott.  

Auckland City Council believes that the MfE draft guidelines have not adequately addressed 
the issues of child specific toxicology, the variability in childhood soil ingestion rates, acute 
toxicity with high soil ingestion rates, or the rationale for the adoption of unscaled slope 
factors. The implications of removing layers of safety factors for risk estimation and soil 
guidance values (SGVs) is moving away from “compounding conservatism” to unacceptable 
environmental and public health impacts. 

“Children are not small adults” 

Protecting children’s health is an important public health challenge. National standards for 
soil contaminants, as part of meeting this goal, need to take into account child-specific 
factors. The adage that “children are not small adults” is critical to keep in mind when 
setting guidelines or standards. Yet risk assessments for environmental contaminants 
continue in isolation of this fact (Faustman E et al 2000). 

Normal childhood development is complex and has increased susceptibility to 
environmental contaminants. Currently our knowledge of how, when and by how much 
children differ from adults is inadequate. Children have different sensitivities and 
susceptibilities to soil contaminants than adults. Child specific dose-response relationships 
for many contaminants are unknown, genetic susceptibility and gene-environment 
relationships are poorly understood, and the functioning of detoxification systems for 
contaminants is different from adults.  

Exposures to contaminants have different effects depending upon when in life they occur, 
particularly if the exposures occur at critical stages of development. During early childhood 
there is significant growth and differentiation of function of the brain. Thus children are 
more susceptible to neurotoxins such as lead, organophosphates, methyl mercury, or 
ionising radiation depending upon what stage in pregnancy or in what age of children 
exposure occurs. Defining “protective” levels of exposures in the mother may not 
necessarily lead to protective levels in the foetus for heavy metals.  

Children have different toxicokinetics than adults – i.e. different profiles of uptake, 
biotransformation and excretion of toxins or contaminants. These toxicokinetic factors 
change with the age of children. For example, medicinal drugs may persist in the bodies of 
children longer than for adults as the half life of these drugs maybe 3 – 9 times longer in 
children than adults. An important detoxification system in the liver, cytochrome P450, has 
isoforms that change in activity during growth from the foetus to adult life. 

Until we have better knowledge of the specific effects of many environmental 
contaminants on children as well as child specific toxicokinetics (dose) and toxicodynamics 
(response) it behoves us to continue following a precautionary approach rather than one 
than has insufficient conservatism. 
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Soil ingestion rates in children 

Historically, soil ingestion rates have been derived/predicted based on activity and 
estimated from factors such as time spent outside or doing certain activities.  However, 
more recent studies use tracer elements to provide a more direct measurement of soil 
ingestion, which determines the mass-balance difference in the levels of tracers in 
materials ingested daily and the levels in urine and faeces.   

There is limited data available for child ingestion rates in a residential setting from a few 
reliable studies and very little data for adults in a residential setting.   For non-residential 
scenarios, professional judgement is relied upon as no reliable tracer studies exist. 

The value of 45 mg soil ingestion/day currently proposed in the NES for a child resident is 
described by MfE’s technical advisors as being pragmatic and representing a more central 
estimate, being the halfway point between the mean (60 mg/day) and the median (30 
mg/day) from the Van Holderbeke et al (2007) tracer study.  This value is close to the 75th 
percentile of the distribution used by Stanek to derive 42 mg/day.   

The distribution of soil ingestion values is quite skewed in the right-hand direction i.e. with 
a long tail of a few high values.  This skewed distribution results in the mean being 
considerably larger than the median, with consequent uncertainty as to which best 
represents central tendency.  The median is often chosen as the best measure of central 
tendency with right-hand skewed distribution and is possibly appropriate here.  The MfE 
indicates that the value adopted should avoid compounding conservatism because the 
necessary conservatism of a SGV is already obtained by using high end estimates of other 
parameters (i.e., exposure duration, exposure frequency) and substance-specific toxicity 
values.  Hence, the central tendency is preferred.  The current soil ingestion rate of 100 
mg/day for a child in a residential setting originates from ANZECC (1992) and is considered 
to be greater than a central estimate and more representative of the 80th to 90th percentile. 
This value was considered to be conservative at the time but drew on work that pre-dated 
the more recent tracer studies. 

The increased susceptibility of children to environmental contaminants is important when 
developing the conceptual model for risk assessment for children (as a critical receptor) and 
the assumptions of this modelling. A number of factors are important, particularly pathway 
specific factors such as soil ingestion rates, exposure frequencies and slope factors. 

The Ministry of the Environment Draft Methodology for deriving soil guidelines (2010) 
reviews the evidence for residential soil ingestion rates for children from the ages 1-6 years. 
In NZ, Australia, UK and Netherlands the currently default child soil ingestion rate is 100mg 
daily, whilst US EPA and Canada utilise 200mg and 80mg daily respectively. The draft 
document reviewed the evidence from US and European mass-balance tracer studies. The 
document has recommended a default value of 45 mg daily as the best estimate of central 
tendency of child soil ingestion. 

The adoption of this new soil ingestion rate by MfE has a significant effect on the level of 
acceptable soil guideline levels. Thus it is prudent to review the strengths and limitations of 
these studies. 

Stanek and Calabrese (2000) reviewed three United States mass-balance studies conducted 
on children at Amherst, Washington State, and Anaconda, Montana. The studies, although 
methodologically robust, have a number of factors that need to be considered in answering 
this question. These studies are short term, typically 7-8 days duration, seasonal (summer 
or autumn), under US conditions/ housing, and in total represent a relatively small number 
of children. 
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Stanek and Calabrese (1995), taking into account differences between days in the same 
children and between children, estimated that 50% of children would ingest 75mg/day or 
less over one year. They also predicted that 63% of normal (non-pica) children would ingest 
1000mg/day or more of soil at least once in a year.  

Stanek and Calabrese (2000) estimated short term (7-8 day) and longer time period soil 
ingestions rates reviewing the studies above. It is reasonable to reason that estimates of 
soil exposure over longer terms are more relevant to risk modelling, as they are more 
representative of long term soil ingestion rates. Reviewing Amherst data the calculated 95th 
percentile 365 days soil ingestion rate for children was 117mg/day. 

Davis and Mirick (2006) studied soil ingestion in children aged 3 – 8 years and adults in the 
same families. Their estimates of soil exposure were similar to the Stanek and Calabrese 
studies as well as Davis et al (1990), with mean daily soil ingestion rates of 33.2mg, 27.8mg 
and 313.8mg for aluminium, silicon, and titanium tracers respectively. They noted that they 
fell within USEPA guidelines, which they suggested supported the use of a mean of 
100mg/day and upper confidence level of 400mg/day. 

The MfE proposed child soil ingestion level of 45mg daily also fails to address the potential 
for acute toxicity in children who have high levels of soil exposure (Calabrese et al 1997). 
The authors noted that some children had been observed to ingest up to 25- 60 grams 
(25,000 – 60,000 mg) of soil daily and that ingestion of certain soil contaminants at this 
level had the potential for acute toxicity. The issue of acute toxicity is not addressed in the 
proposed National Standards or draft guidelines. 

Whilst understanding concerns about “compounding conservatism” in risk modelling 
leading to unrealistic risk estimation, it is also important to be precautionary when there 
are considerable gaps in our knowledge. This is the case with the toxicology of soil 
contaminants in very sensitive receptors such as young children. Evidence based use, 
including an awareness of uncertainties and of the Precautionary principle is appropriate. 
Although the mean or central tendency of daily soil ingestion in good studies to date is in 
the order of 30 – 75mg daily, there is considerable variation in soil ingestion rates over 
time, with the potential for soil ingestion in normal children well above mean or median 
levels. There is also uncertainty concerning the generalisation of US studies to NZ 
conditions. Despite the expressed view of Calabrese in a memo to General Electric 
(Calabrese 2003) that the mean soil ingestion value for children is 37mg daily, USEPA has 
not changed its mean or 95% confidence interval soil ingestion rates following a review in 
2006. 

Taking these factors into account the recommendation of a daily soil ingestion rate for 
children of 45mg does not appear to be conservative enough. The recommendation is that 
the default mean value remains 100mg daily, with sensitivity analyses using 200mg and 
400mg values for children who have higher soil ingestion rates. 

Because of these uncertainties the use of arbitrary safety factors is usually used. For 
example a 10-fold factor is applied to the reference dose for pesticides with suspected 
effects on children, when the true differences between children and adult susceptibility 
may range over multiple orders of magnitude (Faustman et al 2000). 

Slope factors and cross species scaling 

Slope factors adopted have a significant effect on calculated cancer or non-cancer risks. 
MfE have proposed using unscaled slope factors e.g. for BaP. This approach is consistent 
with WHO and the Australian National Research Medical Council.  
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US EPA takes an alternative approach using scaled slope factors (US EPA 2005 Guidelines 
for Carcinogen Risk Assessment). Scaled slope factors use cross species scaling to estimate 
that administered doses of contaminants or drugs in animals and humans have equivalent 
lifetime risks. Even if the animal model used has similar effects to that occur in humans, US 
EPA modelling makes allowances for differences between animal species and people e.g. 
the greater lifespan and size of people compared to laboratory animals. 

There can be orders of magnitude difference between scaled and unscaled slope factors 
e.g. the scaled US EPA slope factor for BaP is 7.3 (mg/kg BW/day)-1  and that recommended 
in the MfE guidelines is an unscaled 0.23 (mg/kg BW/day)-1  . Dependent upon which slope 
factor is used there are large differences in calculated soil guidance values (SGVs) for BaP. 
The proposed NES for BaP, using the proposed MfE unscaled slope factor, results in a SGV 
much higher than other international jurisdictions. 

5.6 Significance of the proposed NES for Auckland City 
Council 

It is Auckland City Council’s understanding from attendance at the Technical Advisory 
Group (TAG) meetings, that a process has been followed by MfE to specifically avoid 
compounding factors of conservatism.  For example, the issue of (non-pica) daily soil 
ingestion by children was specifically raised. Auckland City Council’s specialist medical 
advisor Dr. Tim Sprott has referred to US EPA studies which indicate that soil ingestion for 
non-pica children can range from 0 mg/day to 400 mg/day. When modelling risk to non-
pica children from their potential ingestion of contaminated soils at affected childcare 
centres in 2006, a value of 200 mg/day was chosen to reflect sufficient precaution for this 
parameter.   

 A separate discussion was proposed by MfE between Council’s specialist medical advisor 
and Dr Graeme Proffitt, the author of MfE’s technical guidelines as Dr Proffitt has 
recommended a level of 45 mg/day, which Auckland City Council believes is not sufficiently 
protective of human health. A letter (attached) was sent to MfE and Dr Proffitt outlining 
Auckland City Council’s medical opinion in this regard. Despite this communication, this 
discussion has not taken place.  

The current soil ingestion level set by Dr Proffitt, consistent with the stated goal of avoiding 
compounding conservatism has, in Auckland City Council’s view, contributed significantly to 
highly non-conservative Soil Guideline Values (SGVs) for certain key parameters, as follows:   

Carcinogenic polycyclic aromatic hydrocarbons (PAHs), as represented by benzo(a)pyrene 
equivalence or B(a)P eq.:   

 Residential (10% produce ingestion): 0.27 mg/kg investigation level (potential 
health risk)  

 Residential (10% produce ingestion): 100 mg/kg ‘intervention level’  

Chromium (III): 

 Residential (10% produce ingestion): 600 mg/kg investigation level (potential 
health risk)   

 Residential (10% produce ingestion): 280,000 mg/kg ‘intervention level’  

Copper: 

 Residential (10% produce ingestion): 370 mg/kg investigation level (potential 
health risk)  
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 Residential (10% produce ingestion): 32,000 mg/kg ‘intervention level’  

Mercury  

 Residential (10% produce ingestion): 15 mg/kg investigation level (potential health 
risk)  

 Residential (10% produce ingestion): 380 mg/kg ‘intervention level’ 

In general the Proposed NES SGVs are significantly higher than Auckland City Council’s 
investigation criteria. Typically within the Auckland Region lead and PAH contamination 
frequently drives remediation works and there is clearly a significant disparity between the 
proposed NES SGV for B(a)P eq. and former MfE guidance, international guidelines and 
standards and Auckland City Council investigation levels. 

The impacts of MfE’s proposed NES on Auckland City Council’s regulatory process and 
existing risk management and communication programme for Auckland City Council-owned 
sites would be significant in a range of areas, notably through introduction of ‘safe’ levels of 
certain common urban environment soil contaminants which are significantly more liberal 
than existing MfE guidelines, adopted Auckland City Council guidelines and many 
international guidelines or standards.  

Site-specific exposure risk assessments are provided as an option for land uses that do not 
fall into generic categories. However the proposed NES does not provide sufficient clarity 
about when councils can legally require these to be done. The NES specifically prohibits any 
council from utilising guidelines more stringent than the NES. Auckland City Council 
believes that site-specific assessments are essential to accurately assess the risk posed by 
soil contamination to young children at sites such as early childcare centres or playgrounds 
where they congregate for significant amounts of time. 

5.7 Sensitivity analysis 

Auckland City Council is concerned that the proposed SGVs for some common soil 
contaminants are extremely non-conservative compared to Auckland City Council guidance 
and international risk based criteria, particularly for non-threshold (carcinogenic) 
compounds. 

To address this issue, Tonkin & Taylor has undertaken a sensitivity analyses for the non-
threshold contaminants arsenic, B(a)P equivalence and chromium VI for a range of 
exposure parameters.  The analyses are based on the exposure factors proposed by the NES 
unless stated.  The following analyses have been completed: 

 SGV v Exposure Frequency 

 SGV v current and proposed NES toxicity data  

 SGV v Child Soil Ingestion Rate 

 SGV v Child Produce Ingestion Rate 

 SGV v Child Adherence Factor 

 SGV v Adult Exposure Duration 

Results of the sensitivity analysis are summarised below. 
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Exposure Parameter Arsenic SGV (Non-
Threshold) 

Benzo(a)pyrene SGV 
(Non-Threshold) 

Chromium VI SGV 
(Threshold) 

Exposure 
Frequency 
(days/year)  

150 55 239 1317 

350 (current, no 
change proposed) 

24 102 565 

Child Soil Ingestion 
Rate (mg/day) 

45 (proposed) 24 102 565 

100 (current) 13 61 333 

Child Produce 
Ingestion Rate 
(kg/day) 

0.0105 (proposed) 24 102 565 

0.13 (current) 13 51 96 

Child Soil 
Adherence Factor  
(mg/cm

2
) 

0.04 (proposed) 24 102 NC
1 

0.5 (current) 22 63 NC
1 

Adult Exposure 
Duration  (years) 

14 (proposed) 24 102 NC
2 

24 (current) 20 84 NC
2 

Toxicity Data
3
  Proposed 24  

(0.0086 ug/kg/day) 

102 

(0.043 ug/kg/day) 

565 

(0.003 mg/kg/day) 

current 184  

(0.067 ug/kg/day) 

3.3 

(0.0014 ug/kg/day) 

961 

(0.005 mg/kg/day) 

Notes: 

All SGVs mg/kg 

NC
1
 indicates ‘Not Calculated’ because the dermal exposure pathway is not considered significant for chromium 

VI 

NC
2
 indicates ‘Not Calculated’ because the SGV for chromium VI (threshold) is based on child exposure only  

Toxicity Data
3
 is contaminant specific and are included below the SGV 

 

6 Costs and benefits of the proposed NES 

6.1 Issues considered in this section 

In addition to specific commentary on the NES discussion document, Section 6 of this 
submission addresses the following questions posed in the document (p47): 

17. Have we accurately reflected the range of costs and benefits arising from the proposals 
for an NES, and who might bear the costs or receive the benefits? 

18. Are there any costs and benefits we have overlooked? 

19. Do you have information that you would like to see included in the cost-benefit analysis 
that will be carried out after the submissions are received and analysed? 

6.2 General costs 

The NES has provided information to the effect that nationwide contaminated land 
management and remediation costs will be significantly reduced if the NES are brought into 
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law, for sites where specific soil contaminants are prevalent. Auckland City Council 
considers that the predictions made by MfE consultants do not take into account the full 
suite of direct and indirect costs that will be incurred by councils in respect of matters such 
as contaminated land information management and distribution requirements overall the 
predictions made by MfE about financial implications to councils appear to have been 
insufficiently evaluated.   

If adopted into law in its current form, the proposed NES is likely to have negligible impact 
on Auckland City Council’s costs for assessing risk from contaminated land that it owns. The 
proposed more liberal standard could potentially reduce costs of remediating Council-
owned land for commercial/industrial purposes, and is likely to have to have negligible 
impact on Council’s costs for remediating its land for more sensitive land uses where site-
specific assessments would typically be carried out. 

6.3 Administrative costs 

Auckland City Council considers that the cost-benefit analysis does not fully account for the 
administrative costs that are likely to be incurred by territorial authorities.  Significantly 
greater costs are likely to be incurred by councils for determining whether a proposal meets 
permitted activity status, and for maintaining its land use database. Auckland City Council 
considers the estimated internal staff costs of $10,000–$20,000 per council per annum to 
be too low. Auckland City Council can provide evidence that its administrative costs are 
greater than those presented in the MfE discussion document. 

Relevant to 5.2, bullet point 1, the scenario of future legal challenges relating to council 
discretion about requiring site-specific assessments from external parties, or councils' 
ability to require land use consent based on contamination levels at a particular site has 
been outlined. There would be potentially very significant costs associated with prosecuting 
or defending any legal matter in this context. 

 

7 Conclusion and recommendations for 
amending the proposed NES 

Auckland City Council considers that the proposed NES in its current form is not consistent 
with established best-practice and would conflict significantly with MfE’s existing 
guidelines, international health-based standards and guidelines, and Auckland City Council’s 
adopted health-based guidelines.  

Auckland City Council considers that, in MfE’s effort to eliminate the effect of compounding 
conservatism, appropriate factors of safety have been significantly reduced by MfE to an 
unacceptable degree. For a number of key soil contaminants, the overall effect of this 
approach has led to SGVs that are inconsistent with existing national and international 
guidance.  

Critical parameters that have impacted on overall factors of safety include, but are not 
limited to, the following: 

 Lack of child-specific toxicological assumptions  

 Lack of detail concerning rationale for adoption of unscaled slope factors  

 Daily child soil ingestion rate assumptions, including acute toxicity issues for 
children with high soil ingestion rates 
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Auckland City Council proposes the following amendments to the proposed NES which if 
implemented would address the majority of the concerns held by the council: 

 MfE to include specific provision in the NES for councils to set, on a generic 
land use basis, more stringent health-based criteria than generic SGVs, as 
required in specific circumstances. 

 MfE to include specific provision in the NES for councils to have the ability to 
adjust specific parameters within generic SGVs for all land use categories 
identified within the proposed NES. 

 MfE to include specific provision in the NES relating to an increased ability for 
councils to require site specific SGVs to be derived, and to more clearly 
delineate the conditions under which councils can legally require site specific 
assessments. 

 MfE to facilitate a robust discussion between Auckland City Council’s medical 
specialist and technical advisor with MfE’s technical and toxicological 
advisers. MfE is encouraged to explain the public health and environmental 
impacts for the proposed SGVs. 

 



 

 

 

 

 

Appendix A: Response letter from Auckland City Council to 
Technical Advisory Group ɀ 23 April 2008 

 

 


