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Submission 

31 May 2019 

National Chemicals Working Group (NCWG) 
of the Heads of EPAs Australia and New Zealand 

Via email: PFASstandards@environment.gov.au 

Dear Sir/Madam 

Re: Consultation on Draft of Version 2 of the PFAS National Environmental Management Plan 

The Queensland Farmers’ Federation (QFF) is the united voice of intensive, semi-intensive and irrigated 
agriculture in Queensland. It is a federation that represents the interests of peak state and national 
agriculture industry organisations, which in turn collectively represent more than 13,000 farmers across 
the state. QFF engages in a broad range of economic, social, environmental and regional issues of 
strategic importance to the productivity, sustainability and growth of the agricultural sector. QFF’s 
mission is to secure a strong and sustainable future for Queensland farmers by representing the 
common interests of our member organisations: 

CANEGROWERS
Cotton Australia
Growcom
Nursery & Garden Industry Queensland (NGIQ)
Queensland Chicken Growers Association (QCGA)
Queensland Dairyfarmers’ Organisation (QDO)
Australian Cane Farmers Association (ACFA)
Flowers Australia
Pork Queensland Inc.
Queensland United Egg Producers (QUEP)
Queensland Chicken Meat Council (QCMC)
Bundaberg Regional Irrigators Group (BRIG)
Burdekin River Irrigation Area Irrigators Ltd (BRIA)
Central Downs Irrigators Ltd (CDIL)
Pioneer Valley Water Cooperative Ltd (PV Water)
Theodore Water Pty Ltd.

QFF welcomes the opportunity to provide comment on the consultation draft (Version 2) of the PFAS 
National Environmental Management Plan. We provide this submission without prejudice to any 
additional submission from our members or individual farmers. 
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Background 

In Australia, per- and poly-fluoroalkyl substances (PFAS) have been used for a long time in both 
consumer products and industrial applications and there are now PFAS contaminated sites resulting 
from these various uses, including from the use of firefighting foams that contained PFAS. Over time, 
the chemicals have worked their way across and through the soil to contaminate surface and 
groundwater and have migrated into adjoining land areas. PFAS are also present in our landfills and 
wastewater treatment facilities and more broadly in the environment. However; where, and at what 
concentrations is not well understood.  

QFF understands that the consultation scope is restricted to the significant updates (shown in the draft 
document in yellow highlights). 

Feedback 

PFAS are a group of ‘emerging contaminants’ that, due to their chemical structure are resistant to 
biodegradation, atmospheric photooxidation, direct photolysis, and hydrolysis. PFAS are added to 
reduce the surface tension of various substances, which can also enhance their mobility in the soil and, 
as a consequence, increase the speed at which these compounds reach the groundwater (faster than 
any other hydrocarbon contaminants).  

The persistence of PFAS in the environment, their surfactant properties and their moderate solubility 
means that they can be transported over long distances and effectively transfer between different 
media.   

This current consultation draft unfortunately did not focus on the length of the Poly Fluoridated 
Compounds (PFC), which is a critical consideration as short chains are highly mobile (including in 
groundwater), while long chains have higher potential of bio-accumulation and sorption.  

This draft considered the ‘re-use’ of PFAS in solid materials such as soil. Soil is a complex matrix which is 
more complicated than a water or liquid environment. The PFAS NEMP must take this into account. As 
texture and organic matter content are critical factors affecting the containment or transfer of these 
organic pollutants, so the soil or solid material must be divided as ‘Heavy’ and ‘Light’ texture within the 
range of Organic Matter. 

The type of plant or crop is important as some types of crop are counted as hyper or low accumulation 
and they may adsorb PFCs. In the absence of clear identification of PFC chains, soil texture, or organic 
matter, it may be problematic for farmers to beneficially use or re-use these materials (such as 
biosolids) in their soils. These are basic properties that must be accounted for across the Environmental 
Values within the plan.  

QFF acknowledges the issues detailed in the ‘Risk Sources’ section (5.1, page 90), noting that it is easier 
to control the pollution at source rather than once distributed through another media. However, this 
raises concerns regarding the continued, permitted import and use of PFAS substances in Australia. This 
is despite recommendations from the Australian Government stating that “analysis suggests that 
ratification of the Stockholm Convention listing of PFOS and banning of all non-essential uses of PFOS 
would deliver the greatest net benefit to Australia”1, acknowledging that this does not cover all PFAS 
materials. 

Biosolids contain useful quantities of organic matter, and nutrients such as nitrogen (N), phosphorus (P) 
and potassium (K), and lead to improvements in soil characteristics such as improved microbial activities 
and oxygen consumption. They are an appropriate beneficial use of a resource, closing the ‘nutrient 

1 Australian Government (2017). National phase out of PFOS Ratification of the Stockholm Convention amendment on PFOS: Regulation Impact 
Statement for consultation.  Department of the Environment and Energy. October 2017. See Regulation Impact Statement summary, p3. 
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loop’. In the face of declining stocks of inorganic (rock) phosphate, biosolids will become an increasingly 
important source of fertiliser for the agricultural sector. 

Queensland example  
The End of Waste Framework provisions are contained under Chapter 8 and Chapter 8A of the Waste 
Reduction and Recycling Act 2011 and aims to promote resource recovery opportunities and to 
transform the perception of waste from being waste to being valued as a resource.  

The Queensland Government is currently reviewing its End of Waste Code for Biosolids. However, an 
early draft highlighted the confusion and interpretative differences between biosolids applications to 
land and biosolids use in composting.  

The draft Code originally proposed testing requirements specifically for Total Organic Fluorine (TOF), 
related to the concerns around PFAS, reducing the required quality parameters from 19 to 16 (removing 
testing of Heptachlor, HCB and BHC). However, the reduction of TOF from 0.39mg/kg to 0.005mg/kg (a 
factor of 78 times reduction in limit) for maximum allowable soil concentrations is not appropriate and 
would immediately preclude the beneficial use of biosolids in agriculture.  

For soils that already have PFAS contamination, which is widely unclassified and unknown, the low limit 
would have immediately excluded the use of biosolids on this land. Research has identified background 
levels of PFAS, particularly in agricultural soils adjoining development sites (commercial and housing) or 
where bushfires have occurred. The Queensland Government has acknowledged that ‘PFAS are 
commonly found in the environment at low levels due to their wide-spread use in consumer and 
speciality products over many decades’.   

Given the inadequacy of research and data in this area it is unlikely that biosolids will meet Grade A or B 
contaminant grade originally proposed by the Queensland Government. QFF has been advised by ALS 
Laboratories that their limit of detection for TOF is 0.05mg/kg – ten times higher than the proposed 
initial limit resulting in all biosolids and soils considered to be in excess of the TOF limit even if there is 
no actual fluorine present.  

In contrast, biosolids sent for co-composting may be subject to Environmental Authority conditions 
(under Queensland’s Environmental Protection Regulation 2008) which do not require the testing for 
PFAS and upon cessation of the composting process only have to meet Australian Standard 4454 which 
does not include testing requirements for these compounds.  

QFF continues to work with the Queensland Government to find a workable solution to beneficially use 
biosolids and composts in agriculture as appropriate. However, it is QFF’s position that the control of 
pollutants must be at point source (import and use, and discharge to sewer) rather than allowing the 
contamination of a large volume of beneficial resource which is becoming increasingly vital to restore 
soils and soil nutrients. This is simply dilute and disperse.  

QFF also notes that whilst Perfluorooctane sulfonate (PFOS) and Perfluorooctanoic acid (PFOA) have 
not been banned in Australia, but rather phased-out and replaced by ‘newer’ chemicals with increased 
degradation times, we must be vigilant to ensure that these new compounds and their intermediary 
products do not adversely impact human and environmental health. If there are any queries on this 
submission, please do not hesitate to contact Dr Georgina Davis at georgina@qff.org.au. 

Yours sincerely 

Travis Tobin 
Chief Executive Officer 
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06 June 2019

PFAS NEMP Coordinator
c/o Emerging Contamination Section
Department of the Environment and Energy
GPO Box 787 Canberra Act 2601

Via email: PFASstandards@environment.gov.au

Dear PFAS NEMP Coordinator

Re: Draft NEMP 2.0 Consultation Feedback

On behalf of Sydney Airport, we would like to acknowledge the National Chemicals Working
Group (NCWG) for its efforts in preparing the PFAS National Environmental Management Plan
(PFAS NEMP). The PFAS NEMP provides important guidance to support a consistent
approach to the management and regulation of the emerging contaminant PFAS. We
appreciate the opportunity to provide feedback on the Version 2.0 Consultation Draft of the
NEMP (the PFAS NEMP 2.0).

1. Sydney Airport

Sydney Airport is located approximately eight kilometres south of Sydney’s central business
district on a 907 hectare site owned by the Australian Government. Sydney Airport represents
one of Australia’s most important pieces of infrastructure, acting as Australia’s primary
international gateway, an essential part of the country’s transport network, and making a
significant contribution to the local and national economies.

Sydney Airport is the airport lessee company under the Commonwealth Airports Act 1996 and
is responsible for operating and managing activities at Sydney Airport to deliver a world-class
airport experience for customers. Sydney Airport’s priority is to deliver the highest levels of
safety for our staff, passengers, contractors, stakeholders and the community, and to ensure
that Sydney Airport is operated sustainably by minimising impacts on the local environment.
To achieve these goals Sydney Airport is committed to working collaboratively with our
tenants, stakeholders, regulators and the local community to ensure that PFAS contamination
at Sydney Airport is safely managed. Sydney Airport has adopted the precautionary principle
in respect of the use and management of PFAS-containing products at Sydney Airport,
including by requiring tenants to phase out the use of PFAS-containing products and
chemicals, undertaking a comprehensive analysis of PFAS contamination at the airport, and
requiring polluters to develop plans for remediation. Further information regarding Sydney
Airport’s expectations regarding the management of PFAS is available
via: https://www.sydneyairport.com.au/corporate/sustainability/environment/managingpfasatsy
dneyairport.
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2. Importance of PFAS NEMP

As with most major airport and aviation facilities, known sources of PFAS contamination exist 
at Sydney Airport, largely resulting from the historical storage and use of PFAS-containing fire-
fighting foams and other products by tenants of the airport. In addition, heavily urbanised and 
industrialised areas such as Botany Industrial Park and Port Botany, and major waterways 
such as the Cooks River and the Alexandra Canal that surround Sydney Airport, represent 
other potential sources of PFAS contamination. 

As the airport operator, Sydney Airport recognises its responsibility in working with its tenants, 
stakeholders, the local community and the State and Commonwealth Governments on a long-
term management strategy for PFAS contamination at Sydney Airport. Within this context, the 
PFAS NEMP provides the necessary basis for a transparent and consistent approach to 
managing PFAS contamination across multiple jurisdictions and amongst a rapidly developing 
scientific understanding.

To meet the needs and demands of those who use the airport, Sydney Airport and its tenants 
undertake an ongoing program of building and construction, and facilities maintenance and 
upgrade works. These works often involve ground disturbance and water management 
activities that require consideration of potential impacts to human health and the local 
environment. To effectively evaluate, assess and manage such impacts, Sydney Airport has a 
formal approvals process for construction and development activities that have the potential to 
impact the environment. This development approvals process, described in the Sydney Airport 
Environmental Strategy 2019-2024 (available 
via: https://www.sydneyairport.com.au/corporate/planning-and-projects/master-plan), provides 
Sydney Airport with the opportunity to assess the health, safety and environmental impacts 
from construction and development activities at Sydney Airport, including consideration of 
PFAS contamination. Sydney Airport has adopted and implemented the PFAS NEMP and its 
guiding principles in its development approvals process to ensure PFAS contamination is 
considered, and, where present, managed in accordance with the PFAS NEMP.

3. Opportunities

The PFAS NEMP provides a transparent and consistent basis for the management and 
regulation of PFAS contamination throughout Australia. The PFAS NEMP also provides 
Sydney Airport with sound guidance to support our environmental strategy and meet our 
commitments and regulatory obligations. Given its importance, Sydney Airport has identified 
the following opportunities for consideration by the NCWG in the finalisation of the PFAS 
NEMP 2.0 that would further assist Sydney Airport, and other major landowners and operators 
of critical infrastructure, to ensure the appropriate management of PFAS contamination.

Derivation of Guideline Values

Sydney Airport requests that NCWG publish the detailed assumptions and calculations 
used to develop the human health and ecological guideline values presented in the 
PFAS NEMP 2.0. Such information would assist Sydney Airport in implementing the 
PFAS NEMP by clarifying the land use activities, exposure scenarios and assumptions 
used in developing the guideline values, allowing Sydney Airport to determine the 
relevance and applicability of these values to Sydney Airport and the need (or 
otherwise) to undertake site-specific assessments.
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Background PFAS Contamination

Acknowledging the need to provide guidance and guideline values for the full spectrum 
of site settings and land use scenarios, many users of the PFAS NEMP are 
responsible for managing and regulating PFAS contamination in urbanised and 
developed areas where PFAS is present as a result of numerous diffuse and point 
sources. Due to its location, environmental setting and the character of surrounding 
areas, Sydney Airport is subject to numerous potential upgradient and catchment-wide 
PFAS contamination sources.

Whilst the PFAS NEMP allows for consideration of background concentrations, Sydney 
Airport requests that further guidance be provided regarding typical background levels 
of PFAS in urbanised settings in order to appropriately evaluate and manage the 
impacts of PFAS contamination. Users of the PFAS NEMP 2.0 would benefit from 
guideline values that take into account ambient PFAS concentrations in urban 
catchment areas, and/or clearer details on the process or method to be applied to 
incorporate ambient concentrations in the development of site-specific criteria.

Classification and Re-use of PFAS-contaminated Materials

The PFAS NEMP 2.0 could be improved by providing further guidance and clarity on 
the classification, and subsequent implications on the potential for re-use, of PFAS-
contaminated materials. The relationship between trace concentrations of PFAS in 
soils, and the definitions of Virgin Excavated Natural Material (VENM) or Excavated 
Natural Material (ENM) that are commonly adopted in construction and development 
projects, requires clear definition to be of use for landowners, managers, contractors, 
consultants and regulators. As currently written, strict application of the PFAS NEMP 
2.0 is likely to render all excavated materials, regardless of their source location and 
likelihood for PFAS to be present, to be considered PFAS-contaminated and 
unavailable for re-use. In particular:

o Sydney Airport requests that the PFAS NEMP 2.0 include clear guidance as to 
whether the presence of PFAS (as detected by an analytical laboratory) in soils, 
in leachate from soils, or in groundwater known to be in contact with soils, 
automatically disqualifies the soils from being classified as VENM or ENM. The 
classification of spoil as PFAS-contaminated, VENM or ENM, and the criteria 
used to determine such classification, has significant implications on 
construction and development activities at Sydney Airport, and potentially on 
construction and development projects throughout Australia.

o Taking into account the freshwater and interim marine default guideline values 
for PFOS (0.00023 g/L for 99% species protection), and the acknowledged 
limitation for analytical laboratories to report such concentrations, all materials 
would be classified as PFAS-contaminated. In the absence of improved 
laboratory detection limits, the decision tree presented in Figure 1 of Section 
12.1.1 would never permit re-use of soil materials, regardless of whether PFAS 
is detected in soil samples or not, as the leachate criteria would always be 
exceeded.  

o The decision tree presented in Figure 1 of Section 12.1.1 does not correlate 
with the preceding paragraph that states ‘a preliminary screening risk 
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assessment may be acceptable… where PFAS concentrations in the material 
can be demonstrated to be lower than background concentrations of PFAS in 
and around the proposed re-use location.’ The decision tree does not consider 
background concentrations of PFAS (decision 4D) until after assessment 
against the human health and ecological guideline values (decisions 3A, 3B 
and 3C). As a result, no site with background PFAS concentrations that exceed 
the human health and ecological guideline values provided in the PFAS NEMP 
2.0 would be able to accept PFAS-contaminated materials for re-use, even if 
PFAS concentrations in the re-use material were below those in the destination 
location. This outcome does not align with the stated principle that re-use of 
PFAS-contaminated materials must not lead to ‘an increase in the level of risk 
at or near the location in which it is used’ (Section 12, PFAS NEMP 2.0).

o Given the scenarios described in the previous dot points in relation to the 
decision tree presented in Figure 1 of Section 12.1.1, Sydney Airport considers
these outcomes not to be practical or reasonable for a risk-based evaluation of 
the suitability of PFAS-contaminated materials for re-use.  

Review Program

The PFAS NEMP 2.0 indicates that a formal review of the plan will be undertaken 
every five years, with more frequent informal reviews to be undertaken as needed. 
Recent stakeholder engagement sessions on the PFAS NEMP 2.0 also identified that 
further development of the plan will take place throughout 2019. 

Changes to the PFAS NEMP may have significant impacts on operational and 
management requirements for construction and maintenance activities at Sydney 
Airport, including time and cost implications for major investment decisions such as 
facility and infrastructure upgrades. The PFAS NEMP 2.0 included revisions to 
selected environmental guidelines values for PFOS, PFOA and PFHxS that were not 
nominated in the future work section of PFAS NEMP 1.0. Such unexpected updates to 
guideline criteria will have significant impacts on Sydney Airport’s strategic and long 
term planning requirements, including investment programs and cost forecasting, in a 
similar manner to other major landowners and infrastructure operators. Sydney Airport 
would appreciate if the NCWG could provide clearer guidance on the planned 
frequency and scope of the informal reviews identified in Section 21 of the PFAS 
NEMP 2.0.

The PFAS NEMP 2.0 adopts the precautionary principle, however, currently lacks 
guidance on the development of triggers and goals for remedial works or management 
actions. The review program should incorporate remedial planning guidance in future 
versions, particularly as new and emerging remedial technologies become available. 
Sydney Airport would support further clarity on site prioritisation for remediation
through the development and inclusion of framework in future versions. 
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As noted above, Sydney Airport supports the development and implementation of the PFAS 
NEMP to provide a transparent and consistent basis for the management of PFAS 
contamination in Australia. We appreciate the opportunity to provide comment on the PFAS 
NEMP 2.0, and the willingness of the NCWG to consider the opportunities identified herein to 
provide further information and guidance.

Yours sincerely

Hugh Wehby
Chief Operating Officer

cc: Julie Coughlan, Airport Environment Officer, Aviation and Airports DIRDC
Lachlan Phillips, Director PFAS Taskforce, Aviation and Airports DIRDC
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Appendix A Queensland Airports Limited
Detailed Submission

PFAS National Environmental Management Plan
Version 2.0 Consultation Draft

SECTION PAGE NEMP V2 STATEMENT COMMENT RECOMMENDED CHANGE

Section 8

8.0

There is still a desire for the NEMP to provide guidance and a criterion to identify soils 
which contain low or background levels of PFAS and could be considered as 'unrestricted' 
or suitable for fill. Whilst this may be provided elsewhere in some jurisdictions, the 
airport regulator (or any Federal government land regulator) relies solely on the NEMP as 
the guidance for assessment and management of PFAS impacted soil and water. 
Currently soil with a PFAS concentration above LOR is treated as contaminated waste, 
even if below all HBGVs and EGVs.

The HEPA should consider setting guidelines for placement or movement of soil in 
low risk scenarios, to provide national consistency and assist Federal land 
regulators.  
Minimum requirements for low risk scenarios could be based on site specific 
factors such as background concentrations, depth to groundwater, surface runoff, 
etc.  

8.0 24
The following guideline values represent a nationally-agreed 
suite that should be used to inform site investigations.

Why is this simply informing site investigations, do these values not also inform risk 
assessments and site management?

Should read:  The following guideline values represent a nationally-agreed suite 
that should be used to inform site investigations and management.

8.1.1 Table 1 - 'Sum of PFOS+PFHxS
The 'Sum' or '+' is superfluous.

This should read 
     - ‘PFOS + PFHxS’; 
     - Sum of PFOS, PFHxS;
    -  Sum of PFOS and PFHxS; or 
     - (PFOS,PFHxS)

8.1.2 26
These human health based soil guidance values (Table 2) 
should only be used to assess potential human exposure 
through direct soil contact.

By definition, the HBGV for Residential with garden/accessible soil also make an 
allowance for dietary exposure associated with home grown produce making  up to 10% 
of daily intake.

Should read:  These human health based soil guidance values (Table 2) should only 
be used to assess potential human exposure through direct soil contact and dietary 
exposure associated with home grown produce, where applicable.

8.1.2 26
The guideline values for Residential with garden/accessible 
soil… are considered higher reliability than the values they 
replace. 

No specific information has been provided about the derivation of the previous or current 
health screening values, so the reliability is difficult to assess and accept.

Provide the full derivation of the criteria for public comment.

8.1.2 26

This criterion may not be protective where PFHxS 
concentrations are significantly greater than PFOS 
concentrations. … [and] site-specific risk assessment would 
be recommended.

Current guidance suggests that PFHxS is less toxic than PFOS, with the adoption of the 
'Sum of PFOS and PFHxS' screening approach highly conservative as it assumes equivalent 
toxicity to PFOS.  It is unclear why this statement has been made as it contradicts current 
scientific evidence. 

Clarify approach to screening level assessment, to note that based on current 
evidence the presence of more PFHxS than PFOS would result in a conservative 
screening assessment.  

Table 2 27 Health screening levels
New numbers have been provided, however the derivation has not, making it difficult to 
check the assumptions behind the numbers and preventing the development of site-
specific risk assessments.

Provide the full derivation of the criteria for public comment or cite the specific 
studies included to allow a review of the primary literature.

8.2 28
These criteria are not remediation values and instead are 
intended to inform an overall assessment of the significance 
of PFAS concentrations for wildlife.

Requires clarification regarding how the criteria should be used. 
Would be beneficial to clarify the role of the Guideline Values (GV) to assist with 
managing material that has concentrations below GV. Despite the approach 
adopted here, another  level of conservatism is endorsed in Section 12.

8.2.1 28 Use of higher criterion (up to 0.14 mg/kg)

Why is there an upper cap on the criterion that may be used as a screening criterion?  
What happens if more than one of the listed considerations apply?  Does this remove the 
provision for modified screening criteria that is often used in site-specific risk 
assessment?

Clarify use of modified screening criterion and method of adjustment

Table 3 29 No PFOA criterion is supplied for indirect exposure Please supply a PFOA criterion for indirect exposure

Table 4 30
Reference to an additional uncertainty factor for the Bird egg 
ww value.

No data is provided on what uncertainty factor was applied or why. 
Please justify values so that the criteria can be appropraitely applied and 
understood. 

Tables 3,4 & 5 29-31 No sediment guideline values are provided
Sediment guideline values would be highly applicable from an ecological perspective and 
sediments are more likely to be sampled than biota (given ethical and permit 
considerations).

Develop appropriate sediment screening values as a priority. 

 21 June 2019 Page 1 of 5

NEMP 2.0 Submissions

Submissions Page #21



Appendix A Queensland Airports Limited
Detailed Submission

PFAS National Environmental Management Plan
Version 2.0 Consultation Draft

SECTION PAGE NEMP V2 STATEMENT COMMENT RECOMMENDED CHANGE

Table 5 & 
9.1.5.1

31
Note 3 - ...99% of protection be used for slightly to 
moderately disturbed systems.

Unclear when 95% species protection guideline value would be applicable for PFAS as it 
bioaccumulates. Is there any purpose in identifying a 95% species protection criteria 
given that Note 3 advises the use of the 99% species protection criteria? 

It is also widely acknowledged that the generic rule to adopt the 99% value for chemicals 
which bioaccumulate was established prior to PFAS being identified as an issue.  Further, 
it is also known in the industry that the current 99% values for PFOS are flawed due to 
issues with the species sensitivity distribution (SSD) model as applied to the available 
PFOS data.  Given the above, and as the management of PFAS has resulted in a dedicated 
PFAS management document in the NEMP, it is unclear why chemical specific advice 
cannot be developed (e.g. the use of the PFOS 95% criteria is appropriate for assessment 
of slightly to moderately disturbed systems). 

Given the widespread acknowledgement that the 99% value is problematic, the 
NEMP should provide appropriate and technically accurate guidance on which 
criteria to use, and should not propose generic approaches that were developed 
for other chemicals or scenarios. 

Section 10

10.0
This section covers storage, stockpiling and containment that 
is not intended to be permanent.

This section seems to be silent on instances where sites are already contaminated. PFAS 
is already costing the industry a significant amount of money and in many instances, the 
proponents managing the contamination did not cause the contamination. This chapter 
dives into removing environmental risk through containment, immobilisation, etc.
Where is the consideration for sites that are already contaminated and the shifting of 
material onsite does not lead to an increased environmental risk?

Include consideration of permanent onsite reuse/ containment where reused/ 
contained soils have similar concentrations to surrounding undisturbed soils.  As 
such, there is no change in risk from relocating soils on the same site.

10.1 38
Temporary storage … is required for PFAS-contaminated 
material with a PFOS, PFOA, or PFHxS content below 50

Does this include material with concentrations less than the health and/or ecological 
screening criteria?  Using <50 mg/kg does not provide for material that does not 
represent a risk.  

Suggest rewording to ''may be required … for materials up to 50 mg/kg' 

10.1 38
It is generally expected that materials will be removed for 
environmentally sound treatment or destruction

This is difficult with soils as commercial treatment options are not well-established and 
destruction is not practical, particularly for larger volumes.

Add 'disposal' to list of removal options.

10.1 38

Where the volume of material is minimal (for example, less 
than 10 m3) and the proposed storage is temporary (that is, 
less than 48 hours and rain is not predicted), then a practical 
approach to managing the material may be considered.

What do the HEPA consider a 'practical approach'? The example provided is not 
considered practical in an industrial or commercial setting. From a large operational 
facility perspective, delivery of 80 m3 is a minor maintenance activity.

Where the volume of material is minimal (for example, less than 40 m3) and the 
proposed storage is temporary (that is, less than 4 days and rain is not predicted), 
then staging with fewer or no additional controls may be appropriate.
We propose setting soil minimas value at 40m3 for temporary staging of impacted 
soil for less than 4 days and rain is not predicted.  Seven days would allow for time 
to containerise for offsite disposal or transfer to an onsite constructed storage 
facility

10.1 38
regualtors may have specific regulatory requirements (e.g. 
re: licencing, approvals, notifications, etc.)

This does not work particularly well on Commonwealth land where 'the regulator' is 
federal.  No overarching federal contamination legislation exists. 

10.3.3 42 Sizing of bunds

Bunding sizing used for flammable and combustible liquids in AS1940:2017 is 110% of the 
largest container or 25% of the total capacity of all containers, whichever is greater.  This 
definition may be of more practical use to end users than 'sufficient size to retain a major 
spill'

Clarify suggested sizing of bund

10.3.5

The following considerations are relevant for selection of 
storage or stockpile sites, noting that a risk assessment, 
undertaken by an appropriately qualified person, may be 
required if potential exposure pathways to sensitive 
receptors are present:
… community and stakeholder interest and concerns

There is a rsk that ultra conservative authorities would require community consultation a 
condition precedent to the endorsement of a risk assessment or approval to place a 
stockpile. 

While community consultation is a fantastic way to inform a project, given the complexity 
of PFAS contamination and the political climate, this requirment seems overly onerous 
for guidance on stiockpile placment. 

Suggest removing 'community' and list as 'stakeholder interests and concerns', 
which may include the community at times but does not automatically include the 
wider community when there is no need.  Also move this item further down the list 
to be grouped with land ownership as it is one of the later considerations after 
assessing suitability of location
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Appendix A Queensland Airports Limited
Detailed Submission

PFAS National Environmental Management Plan
Version 2.0 Consultation Draft

SECTION PAGE NEMP V2 STATEMENT COMMENT RECOMMENDED CHANGE

10.3.6
The facility should not be located within floodplains with less 
than a 1:100 year Annual Exceedance Probability (that is, < 
0.01 AEP).

Where the majority of the document is less prescriptive, and relies on the proponent 
performing its own risk assessment, it is confusing that the prescription of <0.01 AEP is 
prescribed here. Has this AEP been based on anything?
There are undoubtedly whole sites that are impacted by this statement which are all 
currently contaminated and stockpiling of that material, if stabilised, does not increase 
the overall contamination risk if appropriately stabilised.

Remove the prescription of 1 in 100 years but require that the risk of flood events 
is considered in the risk assessment.

10.3.13 47 List of concerns has safety, but not health

Safety and human health are separate issues.  The concerns listed appear to be 
concerned with environmental and immediate safety hazards. While the jury is still out 
on the human health effects of PFAS, a preventative approach is best and health should 
also be included.

Amend first concern to 'health and safety'

Section 11

11.1 48
PFAS-contaminated materials are considered to be 
Dangerous Goods Class 9. 

While this infromation may be relevant for EPA tracking, it is in contravention of labelling 
requirements of the ADG Code.  For Class 9 dangerous goods, they also have to be 
shipped as dangerous goods, which means UN numbers, not waste codes, and proper 
shipping names (i.e. UN3077 ‘Environmentally Hazardous Waste, Solid, N.O.S.’ for PFAS-
contaminated soil).  
There should be two sets of documents for shipping soil: EPA docket and dangerous 
goods transport document, with the transport document and placarding on the truck is 
required if the load is over 
1,000 kg (a ‘placard load’).
Additional controls come into place if the material is concentrated PFAS such as AFFF 
concentrate.  

Expand Section 11 to include reference to ADG Code

Section 12

12.1 49 The concept of reuse without a risk assessment 

The concept of reuse without a risk assessment is supported, however it is unlikely that 
any material with PFAS in soil that is >LOR would have leachable concentrations below 
the 99% species protection DGVs, triggering a risk assessment in most cases. 
As per the issues that have arisen in WA with the Forrestfield Airport Link, it is expected 
that leachate concentrations will be above the 99% species protection DGV in nearly all 
soils across urban areas of Australia. 

Leachate values should be increased to a more realistic target concentration, such 
as the 95% species protection DGV.  

12.1 49
The application of this decision tree should therefore be 
done in consultation with the relevant regulatory authority.

There is not a 'relevant regulatory authority' for Federal lands with the necessary 
experience and expertise in managing PFAS impacted soils to support this process. 

The decision tree and soil re-use process needs to be presented in a way which 
provides more definitive guidance for managing PFAS impacted soils on Federal 
lands.  

12.1 49
A principle that must inform consideration of unrestricted or 
blanket reuse values for soil is that the levels of PFAS must 
be sufficiently low that they will not pose an increased…risk

Requires further clarification as it implies that any 'increased risk' is unacceptable, 
whereas in some circumstances the difference between no detection and very low 
detection (i.e. orders of magnitude below guideline values) is conservatively an increased 
risk. 

Clarify text to  note that re-used PFAS impacted soil will not increase the overall 
site risk profile, or result in unacceptable risks.  

12.1 49
Thus to be suitable for unrestricted reuse, materials must 
meet the criteria for both total concentration and leachable 
concentration.

12.1 49

Adding material with low levels of PFAS to areas that have 
even lower or no levels of PFAS should be considered 
carefully … Where re-use is proposed for areas with higher 
levels of PFAS, then the decision-tree permits re-use without 
assessment of risk. 

Specify that 'unrestricted reuse' assumes similar background level of PFAS in area 
of re-use as in source area

These statements contradict each other, as re-use of impacted soils in areas with higher 
existing levels would likely result in re-use of materials that exceed leachable criteria.  
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PFAS National Environmental Management Plan
Version 2.0 Consultation Draft

SECTION PAGE NEMP V2 STATEMENT COMMENT RECOMMENDED CHANGE

12.1 49 preliminary screening risk assessment

What is a preliminary screening risk assessment in the context of previous statements?
In relation to this point, it is noted that the term 'risk assessment' is often used in the 
NEMP in relation to different types and stages of risk assessment, which may cause 
confusion amongst readers. 

Consider rephrasing to: Sampling and assessment of materials would be required 
to confirm whether PFAS concentrations in the material are at or below the 
relevant health and ecological assessment criteria, or where PFAS concentrations 
in the material can be demonstrated to be lower than background concentrations 
of PFAS in and around the proposed reuse location. A decision tree outlining the 
process for such a screening level assessment is presented below.

12.1 49

A preliminary screening risk assessment may be acceptable 
in instances where PFAS concentrations in the material are at 
or below the relevant health and ecological assessment 
criteria OR where PFAS concentrations in the material can 
be demonstrated to be lower than background 
concentrations of PFAS in and around the proposed reuse 
location.

Noted not "AND". This statement is contradictory to the flow chart (Figure 1), which 
indicates a risk assessment will be required if either the HBGV/EGVs are exceeded, or the 
receiving environment has lower concentrations. 

Please clarify

Figure 1  50
C. Do any of the soil leachate … exceed … 99% species 
protection DGVs?

It is highly unlikely that any material sourced from urban areas or which have been 
subject to any human interference will ever respond 'No' to this step (for example, see 
results from the Forrestfield Airport Link PFAS investigations in WA). If it is known that 
this is unachievable in the majority of circumstances, it should be revisited to establish a 
realistic yet acceptable leachate value.  

Please clarify

Figure 1 50
Note 5. The PFAS NEMP guideline values are not default 
acceptance values or remediation values.

Need further clarity regarding what they mean, as much of the supporting text in the 
NEMP implies that any PFAS impacts above the guideline values is unacceptable or 
requires management.  The NEMP lacks clarity regarding management expectations for 
material with PFAS levels below these.

Please clarify

Figure 1 50
The proposed reuse at destination sites may be acceptable 
without further assessment of risk…

To address this decision tree, all material movements will require representative PFAS 
sampling for soil and leachate, and, where leachate is above the 99% species protection 
level, to: 
*undertake further assessment of the destination location soil/water,
*undertake assessment of PFAS in groundwater and surface waters nearby 
* complete a risk assessment 
This would create significant administrative / management burden for all parties, 
particularly for soil re-use of materials which are minimally impacted and are being re-
used in areas with known background impacts for PFAS.  

Another, less controlled example, relates to compost material or topsoil bought in smaller 
quantities by residential or commercial operators.  Preliminary data from these industries 
indicates widespread occurrence of PFAS above the 99% DGV in leachate. It is unclear 
who would take responsibility for this level of assessment for such marginally impacted 
materials potentially used in small volumes.  

Please clarify

12.2.1 52
Fill or burial less than 2.0 metres above the seasonal 
maximum groundwater level

What is this value informed by?  
Provide rationale behind distance selected, as this is potentially limiting for sites 
with shallow groundwater. 

12.2.1 52
Reuse within 200 metres of a surface water body or wetland 
area

What is this value informed by? 
Provide rationale behind distance selected, as this is potentially limiting for some 
sites. 

Section 15

15 p. 61

The NWQMS and the Guidelines provide detailed guidance 
on the development and application of criteria to protect 
environmental values, also known as community values or 
beneficial uses. Default guideline values for water quality for 
PFOS and PFOA are being developed in accordance with the 
scientific process set out by the Guidelines. 

What party is currently developing these guidelines?  Is there a timeframe?
Recommend changing text to be more specific in the current development of 
guidelines and possible sources of additional information.
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SECTION PAGE NEMP V2 STATEMENT COMMENT RECOMMENDED CHANGE

Section 19

19.2 71

Total Oxidisable Precursor Array (TOPA) analysis can be used 
where the US EPA method may not adequately measure all 
the PFAS likely to be present. Examples include 
contamination where the PFAS product composition is 
unknown, where the known PFAS composition extends 
beyond the US EPA suite or where PFAS may have been 
subject to transformation, such as in wastewater treatment 
and in the wider environment. In an immediate spill, TOPA 
provides information on whether precursors are present and 
informs risk management, e.g. considerations such as 
whether the environment is oxidative; and whether 
remediation might transform them.

 Also suggest referencing the recent findings of the ALGA Research & Development 
Grant: 'Improving Measurement Reliability of the PFAS Top Assay,' 2019, which highlights 
the benefits and limitations of the method.

Suggest referring to Total Oxidisable Precursor (TOP) Assay as "TOP Assay" and not 
TOPA, as TOP Assay is becoming the international standard terminology. 

Appendix D

Appendix D, 6.1

The Example Jurisdiction EPA guidance requires testing for a 
standard set of 28 analytes comprising perfluoroalkyl acids 
(PFAAs) and selected PFAA precursors at a level of resolution 
relevant to the environmental values being protected. In 
addition summative measures and holistic analytical 
methods, such as Total Oxidisable Precursor Assay (TOPA) 
and non-target analysis, are used as required by regulators 
and to build a weight of evidence understanding of total 
PFAS loads and associated transformation within the sewage 
network.

Agree with the statement, although caution should be provided on the importance of 
understanding the impact of the many co-contaminants encountered in wastewater that 
can interfere with PFAS analysis and interpretation of results.

Appendix D, 5.1 
Risk Sources

Consequently, the identification and prioritisation of risk 
sources is an important step in focusing control efforts on 
significant and readily actionable sources. At present there is 
limited evidence on the sources of PFAS in wastewater. 

Agree that there is limited evidence on the source of PFAS in wastewater, however, there 
is sufficient evidence to show that landfill leachate and historic use of AFFF in aviation 
and industrial applications are significant sources that must be considered by utilities 
such as EW.  Strategies to control these sources should be a priority by utilities.

Appendix D, 7.1

 In addition, temporal and spatial fluctuations in PFAS levels 
above this level, including peak events, can occur due to the 
use or handling of PFAS-containing products such as foam 
suppressants or aqueous film forming foam (AFFF) [1] by 
specific businesses. 

PFAS mass loading rate as measured by TOP Assay, rather than concentration alone, 
should be a standard measure for sewer acceptance criteria.

Recommend changing text to read:  "In additional, temporal and spatial 
fluctuations in PFAS mass loading rates , including peak events, can occur due  the 
use, handling, and accidental release of  PFAS-containing products such as  
aqueous film forming foam (AFFF) used for fire suppression."
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Draft NEMP 2.0 Consultation Feedback
PFAS NEMP Coordinator
c/o Emerging Contaminants Section
Department of the Environment and Energy
PFASstandards@environment.gov.au

20 June 2019

Dear PFAS NEMP Coordinator

RE: Submission on PFAS Draft NEMP version 2

Brisbane Airport Corporation (BAC) is submitting feedback regarding the PFAS
NEMP version 2.0 (both summarised below and in the attached feedback
template). In summary, BAC wishes to raise the following points:

1) There needs to be clarity in enforcement of the PFAS NEMP in
environmental regulation across state and federal boundaries. This is to
ensure that a fair and reasonable application of the NEMP is being applied
on a level playing field regardless of jurisdiction.

2) For projects that trigger the PFAS NEMP, the process does not differentiate
between primary source (high risk) sites and sites impacted by low levels of
diffuse PFAS contamination from unknown sources. As a result, regulatory
focus is skewed away from higher risk sites to low risk sites. A focus on
higher risk sites would lead to greater environmental protection outcomes
and would reduce the financial impacts on projects where no material
environmental benefits can be realised.

To illustrate: a project to build an at-grade car park at Brisbane Airport to
reuse stockpiled fill material with a PFAS concentration of 0.0002 mg/kg.
Due to the detection of PFAS, the regulator required further risk assessment
to comply with the NEMP although no additional management measures
were ultimately required. BAC was one day away from incurring financial
penalties from contractor delays and lost revenue due to the car park not
being open in time for the peak period. This degree of regulatory burden is
excessive given the low PFAS levels detected and the low risk it presents
from the site.

3) The PFAS NEMP requires consultation with environmental regulators in all
decision making. As a result, projects are subjected to time delays and extra 
costs in order to ensure strict adherence to the NEMP. A risk-based
approach to the level of engagement and oversight by the regulator would
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not always require this level of input and would save time and resource for 
both the project and the regulator.

4) Where appropriate, use of suitably qualified persons will assist with timely 
application of the process, and provide more certainty to business and 
enable PFAS to be managed in a business as usual matter. HEPA should 
be encouraged to run a series of state-based information/ training sessions 
for NEMP users, including third party consultants, to improve the 
understanding and intent of the NEMP by way of case studies on multiple 
(reasonable and practical) applications of the NEMP. These could be used 
to inform how regulators intend to assess submitted investigation 
reports/risk assessments. 

5) The decision tree for the reuse of soil materials is impractical in its 
application as it reverts to the 99% species protection guideline value in 
most instances, meaning that any detection of PFAS will be considered 
‘contamination’. This is onerous and conflicts with the principles of 
sustainable development and is inconsistent with a risk-based approach.  

A reasonable and practical alternative is to enable projects to undertake a 
cost/benefit analysis to determine how close they can get to the appropriate 
species protection guideline value based on its size and cost. It needs to be 
recognised that the 99% species protection level will be unachievable in 
most instances, particularly for many airports that are operating in low lying 
coastal areas. 

  
Guidance is recommended around cost/benefit analysis to enable projects 
to demonstrate a reasonable and practical application of the guideline 
values. This could include a separate section in the NEMP addressing how 
cost/benefit analysis can be undertaken for PFAS based on a project’s cost 
and size and ability to meaningfully improve environmental outcomes.

6) The definition of a ‘PFAS waste’ requires clarification in reference to the 
Environmental Protection (Regulated Waste) Amendment Regulation 2018
(Qld) because it implies that any detection of PFAS will be considered a 
waste. It is impractical and against the principles of pragmatic regulation
and sustainable development to consider all fill materials as a PFAS waste.

7) The NEMP uses the terms ‘elevated levels’ and ‘contaminated’ 
interchangeably. A glossary is preferred.

8) With regard to the containment of PFAS-containing solid waste (e.g. 
sediment) the NEMP is impractical in relation to maintaining the hydraulic 
capacity of stormwater and tidal drainage systems impacted by PFAS 
contamination already present in the environment. Allowance needs to be 
made for emergency and maintenance works such as flood mitigation in 
drainage systems. Many coastal airports in low lying areas have drainage 
systems designed to enable the rapid movement of surface water offsite to 
prevent flooding during catchment events. Without cleaning out sediment 
and other debris (e.g. mangrove pneumatophores) from drains on a semi-
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regular basis, operational risks to critical infrastructure, people and property 
can occur through flooding. Guidance around suitable management 
measures would be beneficial.

9) With regard to trade waste, it should be noted that the emitter(s) of PFAS 
contamination may not always be the trade waste license holder/customer
of the wastewater treatment provider. Remediating PFAS contamination in 
sewer networks presents an unfair regulatory cost burden on the 
customer/entity responsible for the trade waste license if it covers a
precinct-scale site and various industrial operators are emitting PFAS into 
the sewer network. The wastewater treatment plant operator should also be 
liaising directly with the entities responsible for the contamination, and not 
just the license holder/customer.

BAC has attached the response template with detailed feedback on various 
elements of the PFAS NEMP version 2.0 due to the Corporation’s knowledge 
and experience in applying the framework. The response feedback specifically 
addresses concerns with the following chapters: 

a) Chapter 8 - Environmental guideline values; 
b) Chapter 10 - On-site storage, stockpiles, and containment; 
c) Chapter 12 - Reuse of PFAS-contaminated materials; and
d) Appendix D - Example PFAS Management Framework for a Wastewater 

Utility. 

We would welcome the opportunity to discuss these matters with you. 

Yours sincerely

Raechel Paris
Executive General Manager Governance, Safety & Sustainability
Brisbane Airport Corporation

ATTACHMENTS:  

(1) BAC Feedback Response Form (PFAS NEMP V2)
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Chapte1· Page Statement in NEMP v2 Feedback 

provider only and does not represent all 

scenarios. It needs to be amended as a 

number of precincts in Queensland are 

already using recycled water purchased 

from wastewater treatment providers for 

various applications (e.g. in cooling 

towers, constmction and inigation). 

Therefore, it is retrospective for such 

facilities to assess the risk of PF AS if they 

are already using recycled water. 
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GPO Box 594  Canberra  ACT  2601 Australia  Telephone: 02 6274 7111  Facsimile: 02 6257 2505 
Website: www.infrastructure.gov.au  ABN  86 267 354  017 

Response to the PFAS National Environmental Management Plan (NEMP) version 
2.0 consultation draft 

Introduction 
The Department of Infrastructure, Transport, Cities and Regional Development 
(Infrastructure) is pleased to have the opportunity to provide this submission on the 
PFAS NEMP version 2.0. Infrastructure recognises the importance of having a 
nationally consistent approach to the assessment, remediation and management of 
PFAS contamination and acknowledges that the PFAS NEMP version 2.0 provides a 
framework for this to occur. Feedback from our stakeholders has also indicated that it 
is important to them that any approach for the ongoing management of PFAS 
contamination is applied consistently, regardless of jurisdiction, and this is reflected in 
the objective of the PFAS NEMP version 2.0. 

Acknowledging the complex nature of the subject matter, Infrastructure considers that 
the document is easy to read, particularly for a non-technical audience, which 
enhances its useability.  

Overall, Infrastructure considers that the PFAS NEMP 2.0 is an important document 
that will benefit all stakeholders. However, Infrastructure notes the overly 
conservative theme throughout, which may affect the practical implementation of the 
document at the site level. This is discussed in more detail below. 

The outside-in approach 
The PFAS NEMP version 2.0 advocates for an outside-in approach to the assessment 
and management of PFAS contamination. Infrastructure generally agrees with this 
view, however, there appears to be significant expectations that individual site 
owners/operators who are seeking to develop, will undertake large-scale, catchment-
wide assessments to meet these requirements. Infrastructure considers there are a 
number of issues that need to be resolved for this approach to be most effective and to 
reflect stakeholders’ concerns and demonstrated reluctance to support this approach, 
based on: 

- In urban and industrialised settings there are likely to be a range of point and
diffuse sources of PFAS contamination, which may or may not be well
understood.

- The individual corporation who undertakes assessment and identifies PFAS
contamination in the environment surrounding their site has an implied
responsibility and liability for that contamination, including perception of the
local community.

- Significant cost associated with extensive, catchment-wide assessment,
including biota as advocated in the PFAS NEMP version 2.0. There is no
process to recoup these costs if multiple sources of contamination are found
and/or if others benefit from that wider assessment.

- It is unclear how the results of any large-scale investigation would be tied back
to a particular site or individual polluter, especially in a highly disturbed
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system. The lack of understanding of the contribution contamination from 
each site is making to the mass of PFAS in the environment compounds the 
impression that those undertaking the testing are ultimately responsible for any 
contamination identified. 

- It is also unclear how the results of these assessments would be shared, if at 
all, which may lead to a duplicating of effort and cost. 

 
In summary, the approach appears to disproportionately impact on entities who are 
required to undertake testing, for example, to obtain approval for development, while 
long-term or dormant polluters are not required to undertake any additional work. 
 
Infrastructure considers that it may be appropriate for investigations on a catchment-
wide basis to be undertaken by the environmental regulator for that jurisdiction, with 
contributions from all potential polluters (industrial sites, wastewater treatment plants, 
landfills, etc).  This work could be undertaken in conjunction with the development of 
ambient or background monitoring programs (including biota), the results of which 
would also inform the assessment of risk from individual sites.  
 
Infrastructure acknowledges that a number of jurisdictions have commenced 
background monitoring programs and encourages those results to be made public 
when available. 
 
Environmental guideline values 
The proposed environmental guideline values presented in the PFAS NEMP version 
2.0 are low and are unlikely to enable a meaningful level of assessment on most sites. 
For example, the suggested adoption of a ‘detect’ threshold for PFAS in freshwater 
and marine water, due to current limitations of laboratory analytical methods, is 
impractical to implement particularly when used to assess leachate (i.e. the majority 
of samples would likely be found to exceed this value, leading to potentially costly 
groundwater remediation and soil being deemed unsuitable for re-use or off-site 
disposal even at very low concentrations of PFAS). 
 
Infrastructure accepts the science and risk profile behind the derivation of the 
guideline values, and notes the need for a degree of conservatism due to the nature of 
PFAS and the uncertainty surrounding human health effects. Balancing this, 
Infrastructure considers it is important that a national management plan such as the 
PFAS NEMP takes into account the practical ability of entities and regulators to 
implement and comply with the plan’s requirements.  
 
Currently, application of the proposed levels would essentially force entities to 
capture soil and water with no means to deal with it, but with a requirement to ensure 
the waste creates no further harm. It is questionable whether soil and water removed 
as part of a project would create an increased or unacceptable risk if returned to the 
same site. In practice, we are seeing increasing stocks of PFAS waste trapped on-site, 
which is not sustainable and increases the risk of perverse environmental outcomes 
(such as the mass release of stored water, etc). There are also substantial costs and 
liabilities associated with ongoing management of stored wastes on commercial sites 
and a full assessment of the costs and benefits of this, even as a temporary solution, 
should be undertaken.  
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Further clarification of the ‘interim soil – ecological indirect exposure’ guideline 
value is requested. It is unclear why such a low concentration would be applicable on 
sites within urban settings or with a high proportion of hard surfaces, etc., particularly 
when it is identified that the criteria do not consider transport of soil, or PFOS/PFOA 
from soil and therefore do not address impacts on aquatic biota/wildlife in the 
surrounding environment.  
 
Risk-based decision making 
The PFAS NEMP version 2.0 acknowledges that regulatory decisions are risk-based, 
however, all subsequent advice relates to the minimisation, rather than management, 
of risk. There is little opportunity for decision makers to consider contextual 
information, alternative forms of compliance or other approaches, such as clean-up to 
the extent practicable (CUTEP), which may offer viable solutions in some situations.  
 
There are several references to the use of site-specific risk assessment, which 
Infrastructure considers appropriate, particularly given the low screening levels 
(discussed above) and the potential for ambient concentrations of PFAS to exceed 
these levels.  
 
Infrastructure considers that the PFAS NEMP 2.0 would benefit from more detailed 
discussion on the practical application of site-specific risk assessment (potentially in 
the form of a case study), including: 

- How site-specific remediation or clean-up levels could be derived and agreed 
with environmental regulators.  

- Consideration of ambient or background concentrations of PFAS in the 
environment, particularly in urban or industrialised catchments, and how the 
catchment-wide level of PFAS contamination influences the human health and 
environmental risk arising from individual sites.   

- How a risk based approach could be used to balance the level of remediation 
or management response against the actual benefit achieved. Infrastructure 
considers that it is critical that individual entities are not required to pursue 
conservative remediation targets in isolation from the wider catchment and/or 
without significant improvement in overall environmental values. 

 
On-site management of PFAS contamination 
The level of detail provided in Section 10 ‘On-site storage, stockpiles and 
containment’ assists with the practical implementation of on-site management 
strategies, which is very relevant given the lack of off-site remediation and 
management options currently available for PFAS impacted materials.  Infrastructure 
notes that on-site storage of PFAS contaminated materials has become commonplace 
on Commonwealth sites due to a lack of alternatives and substantial costs associated 
with current remediation technologies. However, on-site storage is rarely the preferred 
solution (temporary, short, medium or long-term): 

- On-site storage of PFAS impacted materials on commercial and operational 
sites increases the risk of unintended outcomes, such as spills, leaks, exposure 
to workers, etc. 

- Liabilities associated with on-site storage can be prohibitive and can limit a 
sites potential for development. 

- There is often limited space that can be dedicated to the storage of PFAS (or 
any other) contaminated material, without impacting on the operational 
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capacity and/or development potential, and therefore the economic growth, of 
a site. 

 
The PFAS NEMP version 2.0 states that on-site containment (and off-site disposal to 
landfill) is only appropriate for materials with PFOS, PFOA and PFHxS content 
below 50 mg/kg and that materials exceeding this concentration require treatment. 
Although it is acknowledged that treatment options are limited, the document would 
benefit from a discussion on the practical management of contaminated materials 
above this threshold (Infrastructure notes that Section 14.6 does not provide further 
information, as stated). 
 
Reuse of PFAS contaminated materials 
The decision tree for reuse of PFAS impacted soils indicates that leachate results are 
to be assessed against the 99% species protection guidelines value. As noted above, 
this guideline (or a ‘detect’ threshold if the laboratory cannot achieve the required 
level of sensitivity) is considered extremely conservative and may render soils with 
very low PFAS concentrations unsuitable for re-use, even on PFAS contaminated 
sites, without individual risk assessment and additional management measures.  
 
The additional step of assessing leachate results against background concentrations 
also requires further discussion, including how background concentrations would be 
determined in the absence of published information. 
 
In consideration of these steps, the decision tree does not appear to align with the 
statement that “where re-use is proposed for areas with higher levels of PFAS, then 
the decision tree permits re-use without assessment of risk”. 
 
Wastewater treatment 
Infrastructure considers that this section would benefit from a discussion from the 
users, rather than the operators, point of view, for example. For example, what are the 
implications on trade waste agreements and how will contaminated infrastructure be 
managed?  
 
Conclusion 
Infrastructure considers that the consultation process for the PFAS NEMP version 2.0 
has been comprehensive for government agencies, including environmental 
regulators. For future versions of the PFAS NEMP, consultation could include a 
broader range of industry participants, for example, relevant industry associations, as 
well as individual corporations.  
 
Infrastructure looks forward to continuing to work closely with all its stakeholders to 
progress a nationally consistent framework for managing PFAS contamination in a 
practical and sustainable way. 
 
Please direct any questions regarding this submission to Lachlan Phillips, Director – 
Airports PFAS Taskforce, at Lachlan.Phillips@infrastructure.gov.au. 
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21 June 2019

Draft NEMP 2.0 Consultation Feedback
PFAS NEMP Coordinator
C/- Emerging Contaminants Section
Department of the Environment and Energy
GPO Box 787
Canberra ACT 2601

By email: PFASstandards@environment.gov.au

RE: PFAS National Environmental Management Plan (NEMP 2.0)

Airservices Australia welcomes the opportunity to provide comments on the draft of version 2 of
the PFAS National Environmental Management Plan (NEMP 2.0).

If you have any questions or require further information, please contact me on (02) 6268 4379
or at robyn.elphinstone@airservicesaustralia.com.

Yours sincerely

Robyn Elphinstone
PFAS Program Manager (A/g)

ARFF Services
25 Constitution Avenue

Canberra ACT 2600

t 02 6268 4379
f 02 6268 5424 

www.airservicesaustralia.com

ABN 59 698 720 886
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Draft PFAS National Environmental Management Plan Version 2 sections 

If you have specific comments or suggested text changes, please clearly identify the extract of the 
relevant part of the NEMP on which you are providing feedback. 

  

1. Scope  

1.1 An introduction to PFAS 

Page 11, General comment regarding the section in blue - PFAS will adsorb to soil as well, so the 
migration of PFAS in water once desorbed from impacted soil is not as absolute as currently 
stated. 

  

5. PFAS Monitoring  

5.1 Design of monitoring program 

Page 17, At present, the implementation of the NEMP by EPAs discounts any other potential 
sources (despite the words written into the NEMP) and requires known sources that have come 
forward ‘publicly’ (usually Commonwealth sources) to manage all of it. As such, monitoring 
programs are needing to be larger in scale than needed to manage the known source and result in 
being larger than those with which EPAs are routinely involved. The consequences of this is for 
example, adverse implications for the management of non-Commonwealth sources that are being 
identified. There is also an issue of interpretation, with several jurisdictions requiring <LOR PFAS 
otherwise sampling results considered to be ‘high risk’ and monitoring unresolved. 

5.2.1 Ambient monitoring programs 

Page 18, spelling mistake - "assess" not "asses" 

  

6. PFAS Inventory  

At present, the only inventories seemingly being undertaken are of AFFF, ignoring all of the other 
possible sources in Appendix B.  

Reference to Appendix C should be Appendix B. (p20) 

Reference to Appendix C should be Appendix B. (p21) 
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8. Environmental guideline values  

The NEMP is non-prescriptive by indicating ‘guideline values should have regard to the specific 
environmental values and characteristics of the site’ and then elsewhere saying you must use the 
99% protection levels regardless. (p24) 

8.1 Human health guidance values 

P26, Reference to: “The PFOS + PFHxS criterion for Residential with garden/accessible soil land use 
assumes equal concentrations of PFOS and PFHxS in the soil. This criterion may not be protective 
where PFHxS concentrations are significantly greater than PFOS concentrations. In such a case, 
site-specific risk assessment would be recommended” 

Response: It would appear this criterion is based on the supposed toxicity of PFOS (i.e. the TDI for 
PFOS). Solely on the basis of equivalent levels of detection of PFOS and PFHxS in the environment, 
it was recommended that this criterion also be applied to the sum total of these two species 
(irrespective of which is more abundant) until better understanding of the toxicity of the shorter 
chain species was established. In other words, PFOS and PFHxS are treated as equals, not that 
there are equal concentrations. Thus, this implies that HEPA is indicating that PFHxS is more toxic 
than PFOS, and as far as Airservices is aware, no-one has ever stated this possibility. It does not 
matter if it is shown that there is greater uptake of PFHxS by plants than PFOS, since the TDI would 
be applied to the summed total in the plant regardless.  

  

8. Environmental guideline values  

8.2 Ecological guideline values 

Section 8.2.1, Table 3 - indirect exposure soil criteria. The comments mention ‘accompanying text’. 
There appears to be no accompanying text. 

Section 8.2.3, p31, Table 5. Notes for Freshwater 
Note 3 states that the 99% level of protection be used for slightly to moderately disturbed 
systems. If this is the case, then it is difficult to understand in what circumstances the 95% 
protection level will be allowed. 
Note 3 of the Freshwater guideline, it states that Regulators may specify or environmental 
legislation may prescribe, the level of species protection required, rather than allowing for case-
by-case assessments. Would this potentially mean, a site auditor’s decision may be overturned by 
regulators, if a regulator was to opt for the most conservative approach. 

  

9.  Contaminated site assessment 

9.1 Guidance note – Contaminated site assessment 

9.1.1, p31, Site investigation, Reference to Appendix C should be Appendix B 
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9.1.4, Transformation, currently the only risk presented by PFAS is attached to the regulated PFAS, 
being PFOS, PFHxS and PFOA. The way this section is written however, would potentially indicate 
that the entire PFAS load represents risk. By corollary, this would mean exposure to any PFAS 
poses a risk. Should there be regulatory criteria for all PFAS? Perhaps this section on 
Transformation, needs to apply only to situations where remediation is being actively pursued, 
and not in consideration of site assessment. 

9.1.5.1, p35, footnote 17. This footnote could potentially allow an EPA to ignore any guidance and 
simply indicate that they would adopt 99% protection for everything. The problem of testing biota 
when water levels are below LOR is that any detection in biota cannot be attributed to a source. 
So in such instances, any biota testing, and public notification and advice, should be done by State 
agencies not the polluter (given there is no evidence of pollution). 

  

10. On-site storage, stockpiles, and containment 

10.1 Storage, stockpiles, and containment 

Temporary storage, generally in temporary stockpiles, or short term storage (in constructed 
stockpiles) and medium to long term containment (in engineered containment facilities) is required 
for PFAS-contaminated material with a PFOS, PFOA, or PFHxS content below 50 mg/kg . If ongoing 
containment presents unacceptable risks or unsustainable management requirements, it is 
generally expected that materials will be removed for environmentally sound treatment or 
destruction. (p38) 

This could potentially prompt investigation around existing stockpiles to better understand if any 
of the existing stockpiles are unacceptable. However, the current options for material treatment 
and destruction are limited, and especially challenging for remote areas. 

  

10. On-site storage, stockpiles, and containment 

10.2  Design considerations 

No comment. 

  

10. On-site storage, stockpiles, and containment 

10.3 Guidance note - On-site storage and containment 

Containment, (p41) 

The implementation of this guidance effectively requires lots of resources simply to maintain and 
monitor stockpiled materials, making much of it impracticable. If containment is impracticable, 
then disposal or destruction options must be made simpler (and that does not mean easier). 
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12 Reuse of PFAS-contaminated materials 

12.1  Reuse without a risk assessment 

12.1.1, p50, Decision Tree for Soil re-use 

This could potentially set up a situation where soil could be re-used containing KNOWN 
carcinogens, but not be allowed for re-use because of the presence of PFAS, that has no PROVEN 
health impacts. 

The decision tree stated that any soil leachate concentrations that exceed the ADWG or the 99% 
Species protection guideline values will not be considered for reuse, which basically excludes any 
soil with the slight detection of PFAS from reuse. 

  

14. Landfill disposal 

14.3  PFAS Management Framework 

Leachate management, p57,  

Reference to Chapter 14 should be Chapter 15 

  

14. Landfill disposal 

14.6 Landfill acceptance criteria 

The NEMP appears to ignore the fact that there are very few possible methods of destroying PFAS 
above 50mg/kg in Australia. Until this issued is resolved, the current cap imposed for landfill 
acceptance makes it very difficult to manage impacted sites since the guidance effectively states 
this material cannot be stockpiled either (p58). 

Table 6, NEMP 2.0 provides landfill acceptance criteria based on the ASLP and total results, 
however, TCLP is more widely used by landfill facilities when doing waste characterising based on 
their facility license requirements. NEMP 2.0, should provide advice as to whether there are any 
differences between the use of ASLP and TCLP results for PFAS analyses, and whether ASLP criteria 
are to be applied to TCLP results. Alternatively, NEMP 2.0 should consider amending the words in 
this section to include TCLP requirements. 

  

15. Wastewater treatment 

Wastewater (p61).  
As there are significant numbers of sites connected to sewer that have residual PFAS issues, 
whereby PFAS-impacted waste goes to sewer, what ideally needs to happen is that sewage 
treatment plants are upgraded to remove PFAS from their effluent, while bio-solids are prevented 
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from ANY re-use (just as is the case in Switzerland). This would take a lot of the uncertainty out of 
the management of residual PFAS.  

15.1 PFAS Management Framework 

There would appear to be the need for a trade waste characterisation guideline developed across 
the country due to the importance of the issue.  

  

15. Wastewater treatment 

15.3 Case Study 

No comment. 

  

16. Data sharing 

Duplication of effort is not a factor here, given that all sites require site specific assessment 
irrespective of whether someone else has done a similar assessment. As no two sites are the 
same, someone else's efforts will only inform the efforts of others, not preclude it. 

  

18. PFAS sampling 

18.3 Guidance note - sampling 

18.3.2, p67, Prevent sample contamination. There are many exposures to PFAS that can cause 
detectable cross-contamination. The latter actually exceeds the guidance values so therefore, 
using the same logic being applied in this NEMP, must be considered a risk to public health, the 
same way as PFAS in the environment is. The intent of Appendix B is unclear, if fire fighting foams 
are the sole consideration when establishing management controls. 

  

19. PFAS analysis 

19.2 TOPA Analysis  

Currently only PFOS, PFHxS and PFOA are regulated as these are the only PFAS deemed to pose a 
risk to health. Transformation of PFAS by natural processes, if it occurs, occurs within weeks. TOPA 
of legacy environmental contamination have not shown any significant change to the regulated 
PFAS (small changes, within the scale of measurement errors may be observed, and often lead to a 
reduction in observed PFOS). As applied to site assessments, the TOPA process over-estimates any 
transformation, so results in an over-statement of risk. The only use for TOPA is when a site is to 
be remediated, to understand PFAS load and assess whether a chosen remediation process would 
transform PFAS species, and its use should be restricted to all such circumstances. TOPA should 
not be used in other investigations. (p71) 

NEMP 2.0 Submissions

Submissions Page #50



  

Appendix C. Treatment technologies potentially available in Australia 

While those listed might be viable technologies, their application is constrained. More needs to be 
done on management actions for PFAS. For example, Plasma Arc can destroy PFAS but the only 
facilities that are operating cannot meet effluent disposal criteria for PFAS. Moreover, many of the 
listed technologies are NOT at a commercial application yet, but are instead still in proof of 
concept and field trial stages. As well, those technologies that are ‘proven’ may not address the 
cause, just the symptoms (e.g., pump and treat). Hence the management guidance (e.g. on 
landfilling) has to take this into consideration rather than being written as if the availability of 
these technologies is a given fact. (p88). 

  

Appendix D. Example PFAS Management Framework for a Wastewater Utility 

In practice, because of the way the NEMP is being applied, water/sewer authorities are simply 
indicating they will not receive any trade waste containing PFAS, even though there is 
acknowledgement that stopping PFAS impacted trade waste does not mean they stop receiving 
PFAS in the wastewater from impacted water/sewer infrastructure, general industry and domestic 
households. (p89) 
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11. 10.1, 2nd 
para, 4th 
sentence 

DoH Suggested amendments to assist in interpretation of text. If ongoing containment presents unacceptable risks of release to 
the environment or unsustainable management requirements, it 
is generally expected that materials will be removed for 
environmentally sound treatment or destruction.  

12. 10.3, 3rd 
para 

DoH Suggested amendments to assist in interpretation of text. Storage, stockpile and containment facilities should be designed in 
a manner that is proportionate to the level of assessed risk of 
release to the environment. The provision of storage, stockpile 
and containment should consider:  

The volume of material  

The period over which the material will be held/stored 

The concentration and distribution of PFAS 
contamination through the material.  

The key design criterion is to reduce or eliminate pathways for 
migration of PFAS contamination. A proportionate and practical 
approach to managing the material may be considered where the 
volume is low, storage is temporary and/or the concentration and 
distribution of PFAS contamination through a material are low.  

For example where there are minimal volumes of material being 
held in transient stockpiles, before further transport, particularly 
when rain is not predicted, general good practice for stockpile 
management may be sufficient.  

13. 10.1, 4th 
para, 4th 
sentence 

DoH Suggested amendments to assist in interpretation of text. There may also be requirements to immediately notify the 
environmental regulator if a leak of liquid materials is detected. 

14. 10.1, 5th 
para, 1st 
sentence 

DoH Suggested amendments to assist in interpretation of text. Depending on the types of PFAS-contaminated materials, on-site 
encapsulation within engineered containment facilities may 
include treatment of the material such as chemical binding and 
immobilisation processes. 

15. 10.1, 5th 
para, 2nd 
sentence 

DoH Suggested amendments to assist in interpretation of text. While there is limited information on the long-term effectiveness 
of these immobilisation techniques, if the source site is 
hydrogeologically appropriate, and the facility is appropriately 
designed and engineered, chemical immobilisation and on-site 
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structured and detailed where there is a significant risk of PFAS 
release to the environment. The implemented control measures 
should be validated and routinely monitored to ensure their 
ongoing effectiveness.  

The design of storage, stockpile, and containment facilities should 
include consideration of:  

  the estimated mass, volume, distribution and 
characteristics of PFAS contamination (and co-
contamination, if it exists) in the material to be stored  

  the type of PFAS-contaminated material(s) to be stored 
at the site. 

26. 10.3.1, 1st 
para 

DoH Suggested amendments to assist in interpretation of text. The key design criterion is to reduce or limit the pathways for 
migration of PFAS. This may require consolidation of the impacted 
materials in an engineered or otherwise designed facility. Where 
co-contamination by other hazardous, non-PFAS contaminants is 
discovered or known, the design of the facility should consider the 
properties of each known contaminant.  

27. 10.3.1, 2nd 
para, 2nd 
sentence 

DoH Suggested amendments to assist in interpretation of text. Engineered facilities for storage, stockpiling, and containment of 
PFAS wastes should be designed to: 

28. 10.3.2 DoH Suggested amendments to assist in interpretation of text. Removal of 10.3.2:  

  

29. 10.3.3, 
Heading 

DoH Suggested amendments to assist in interpretation of text. Re-number due to last section being removed: 10.3.2 Storage and 
stockpiles  

30. 10.3.2, 2nd 
para, 1st 
sentence 

DoH Suggested amendments to assist in interpretation of text. PFAS-contaminated materials or PFAS liquid wastes should be 
stored above ground in appropriate containment vessels such as 
covered intermediate bulk containers (IBCs) and isotainers in 
bunded areas. 
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36. 12.1, 2nd 
para 

WC ‘Thus, to be suitable for unrestricted use, materials must meet the criteria 
for both total concentration and leachable concentration.’  

What leachate assessment (pH) is required? Neutral or multiple? Noting 
that some PFAS compounds have reported increased sorption in acidic 
conditions. 

Clarify 

37. 12.1 and 
Figure 1 
(12.1.1) 

DFES A key principle for re-use of soil material without risk assessment is that 
material meets the criteria for both total concentration and leachable 
concentrations. In Figure 1, Step 4D of the decision tree it states the 
following “Do any of the soil leachate concentrations exceed 
corresponding background concentrations in relevant 
groundwater/surface water receptors?” There is currently very limited 
information on the background soil leachate concentrations of PFAS in the 
relevant groundwater and surface water receptors at a number of DFES 
impacted sites, particularly in remote/regional areas. It is very difficult to 
assess whether the material is lower or above background concentrations. 

Further clarity is sought on what the appropriate decision 
process is during circumstances when there is no information on 
the leachate background concentrations at relevant 
groundwater/surface water receptors and how it will impact the 
re-use of material on a site. 

38. 12.1.1, 
Figure 1 

DBCA The decision tree may need to be reconsidered if/when guideline values 
are revised to concentrations that significantly exceed background 
concentrations. In such a scenario, leachate from contaminated soil that is 
below revised guidelines may still result in an unacceptable increase in 
background concentrations in the environment. 

Note 

39. 12.1.1, 
Figure 1 

WC Given the entire decision tree for reuse of PFAS soil materials hinges on 
leachate not exceeding 99% ecological protection (i.e. LOR), the figure 
seems superfluous. 

Furthermore, the statement regarding leachate concentrations exceeding 
background concentrations in the relevant groundwater/surface water 
receptors makes no contingency for distance to receptor and dilution 
factor.  

Consider replacing the decision tree with a statement indicating 
that any possible reuse will require a detailed assessment 
demonstrating site leachate will not exceed background 
concentrations (i.e. Note 2). 

40. 12.1.1, 
Figure 1 

WC Regarding Note 7. 

The link does not provide any guidance on aquatic ecosystems (WQGs) as 
it is still a draft document and not published on this site. 

Note. 

NEMP 2.0 Submissions

Submissions Page #61



41. 12 PTA The re-use of PFAS containing material without a risk assessment is 
supported. 

The process described in Section 12.1 will not result in an outcome 
whereby PFAS-containing material can be reused without a risk 
assessment. This is because soil leachate results for PFOS will always 
exceed the WQG freshwater 99% species protection GDV of 0.00023 
micrograms per litre.  This is evidenced by the following testing 
commissioned by the PTA: 

Testing of soil from non-PFAS containing land uses (i.e. car parks, 
bushland, road reserve) across the Perth metropolitan area which 
indicated that 136 of 150 samples (91%) exceeded the WQG 
freshwater 99% species protection GDV for PFOS in soil leachate. 
Testing of ‘clean’ samples which the PTA obtained from NMI in which 
PFOS was detected in soil leachate by four (of four) different 
laboratories at concentrations greater than the WQG freshwater 99% 
species protection GDV.  The ‘clean’ samples were leftovers from the 
recent Proficiency Testing program run by NMI.   
Testing of bricks purchased at a local hardware store which detected 
PFOS in leachate at concentrations greater than the WQG freshwater 
99% species protection GDV in 9 out of 9 samples. 
Testing of soil from non-PFAS containing land uses (i.e. road reserve) 
which returns non-detect results for mass (<0.0002 mg/kg) and 
leachate concentrations which would require disposal in a double 
composite lined landfill (i.e. >0.7 ug/L). 

Further, the current decision tree is applicable to residential land uses in 
an environmentally sensitive area.  Flexibility is required to allow soil to be 
reused without a risk assessment in other land use scenarios.  For 
example, a decision tree could be developed that is applicable to industrial 
land use in a non-environmentally sensitive area.  The decision tree could 
utilise the human health based guidance values for industrial/commercial 
land use and the WQG freshwater 95% species protection GDV. 

Recommend that additional decision trees based on different 
land uses are included in the NEMP. 
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The current framework directs most urban/industrial site investigations 
into justifying the existing site groundwater concentrations compared to 
background, which is expensive and unlikely to lead to any direct action at 
these low concentrations, due to both cost and limitations of existing 
remediation technologies in managing this diffuse impact.  

Based on the evidence seen to date for existing sites and water utilities 
managing the ongoing domestic input, the 95% ecological protection 
criteria would be a more appropriate interim target requiring direct action, 
aimed at providing a triage response to immediate environmental risks 
while sustainable mitigation strategies and remediation technologies are 
developed. 

It is considered that new industries and sites not associated with waste 
management should still be regulated against the 99% aquatic species 
protection criteria to promote adequate mitigation controls.  

44. 15 WC The NEMP is primarily focused on contaminated sites but it also impacts 
on regulation of drinking water and wastewater quality. It needs to be 
recognised that the guideline targets are not only being used for a once-
off clean up and instead should be considered for ongoing asset operation 
and the life of the asset. Especially with regard to the unavoidable ongoing 
baseline domestic wastewater concentrations that are left for water 
utilities to resolve in the current framework. 

Further to the point above, setting trigger values at the level of detection 
for PFOS undermines the risk based approach and tiered response. If all 
wastewater sites trigger the requirement for detailed assessment, high 
risk sites requiring immediate action will take longer to identify and 
respond to during phase out of PFAS use.  

It is recommended that the NEMP outlines a risk management 
framework/hierarchy which indicates that human health based 
impacts (HBGV) should be responded to first, followed by 
immediate ecological impact (direct exposure – 95% species 
protection) and finally long-term ecological impacts 
(bioaccumulation – 99% species protection). 

45. 15 WC Wastewater recycling in regional Western Australia provides significantly 
better environmental outcomes than discharging to small inland surface 
waters or to groundwater. This reuse also provides significant community 
benefit by irrigating public open space and sporting facilities.  

There are no alternative disposal mechanisms in many inland towns and 
PFAS treatment is both highly cost prohibitive and creates concentrated 
PFAS wastes that requires disposal that is currently unavailable in the 

 Clarify 

NEMP 2.0 Submissions

Submissions Page #64







53. Section 
5.1, 2nd  
para, 5th 
sentence 

DoH Suggested amendments to assist in interpretation of text. Relevant activities are discussed below in the section on 
management actions to address PFAS in relation to trade waste. 

54. Section 
5.1, 3rd   
para,2nd  
sentence 

DoH Suggested amendments to assist in interpretation of text. Day-to-day flows are the key sources of PFAS. 

55. Section 
5.1, 3rd   
para, 4th   
sentence 

DoH Suggested amendments to assist in interpretation of text. The resulting additional quantities may impact the effectiveness 
of biological treatment processes and other aspects of WWTP 
operations, and lead to environmental risks associated with the 
release of an increased mass load of PFAS (and potentially an 
increased PFAS concentration, depending on the management 
measures applied). 

56. Section 
5.1, 3rd   
para, 5th   
sentence 

DoH Suggested amendments to assist in interpretation of text. An important consideration in relation to all PFAS is the 
significant uncertainties regarding the behaviour of PFAS, 
including the scientific evidence that PFAS precursors in WWTP 
influent may transform into persistent PFAS end products in 
effluent. 

57. Section 
5.1, 4th   
para, 1st   
sentence 

DoH Suggested amendments to assist in interpretation of text. The geographical distribution of PFAS use is an important 
consideration in identifying sources within individual sewerage 
catchments. 

58. Section 
5.2, 
Heading 

DoH Suggested amendments to assist in interpretation of text. Re-number due to repetition: 5.3 Risk prevention 

 

59. Section 5.2 
Risk 
Prevention, 
2nd 
sentence 

DoH Suggested amendments to assist in interpretation of text. The primary focus of risk prevention activity will be on 
minimising the key source of PFAS identified above, i.e. the 
release of PFAS into the EW sewage network. 
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60. Table 1, pg 
91 

DoH Under ‘consequence’ there should be a reference to a consequence, 
rather than a reference to ‘risk’. 

E.g. change ‘potential health risk’ to ‘harm to health’ (similar to 
‘environmental harm’). 

61. Section 7 
and 7.1 

WC These controls are reasonable for ensuring appropriate trade waste 
agreements, but given our understanding of PFAS sources being primarily 
domestic, will be unlikely to result in any significant mitigation of our 
current risk. 

Note 

62. Section 
9.3, 2nd 
para 

WC At present, EW does not direct significant quantities of treated effluent to 
beneficial use as recycled water. 

In WA, wastewater recycling in regional areas provides significantly better 
environmental outcomes than discharging to small inland surface waters, 
or to groundwater. This reuse also provides significant community benefit 
by irrigating public open space and sporting facilities. There are no 
alternative disposal mechanisms in many towns and PFAS treatment is 
both highly cost prohibitive and creates concentrated PFAS wastes that 
require disposal that is currently unavailable in our region. Overly 
prescriptive criteria preventing reuse will lead to net negative 
environmental outcomes.  

Note 

63. Section 
9.4, 2nd 
para 

WC It is also highly likely in most receiving environments that a proportion of 
sedimentary particles from the biosolids will be transported offsite and 
these are likely to carry adsorbed PFAS and other contaminants. Existing 
management controls for biosolids applications mean that this is not 
‘highly likely’. Further research is being undertaken to confirm.  

Note 
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information available to aid development of precautionary advice and address the main concerns likely to be raised by the local 
community and other stakeholders. 

OOS Section 8, 6th 
para 

WC ‘Due to the persistent and bioaccumulative nature of PFAS, the use of mixing zones, sometimes known as exclusion zones, is not 
appropriate.’ 

While the bioaccumulative effects of PFAS are acknowledged, consideration should also be given to ubiquitous urban background 
concentrations from domestic use and wastewater. Utilising the 99% aquatic ecological protection value is not considered 
practicable for developed area drainage and wastewater based on baseline urban concentration observations to date.  

The 95% protection criteria would be a better interim focus on high risk mitigation as a triage response while effort is directed into 
reducing domestic and commercial loading of PFAS compounds into urban waterways and downgradient marine receptors. 

OOS Section 8 WC Request further guidance on the recommended response and contingencies for the detection of PFAS in drinking water or within 
source catchments, especially at lower concentrations not exceeding health based guidance values.  

OOS 8.1.1, pg 25 DBCA While 90% of intake attributed to other exposure pathways may be appropriate for primary and secondary contact in recreational 
waters, it may not be appropriate for drinking water, particularly in cases where groundwater is contaminated by PFAS and the 
primary water source at the site is bore water. If the 90% value only applies to recreational water, then the text may need to be 
clarified. 

OOS 8.2.1, table 3 WC In reference to ‘Land use’ public open space.  This criterion would not be unique to public open space, consistent with the rationale 
for having one criterion for all land uses for indirect exposure. The land use column could be deleted unless specific land use criteria 
are developed (i.e. industrial/commercial criteria only protective of groundwater pathways to surface water – adjusted from 
Canadian guideline assumptions using Australian criteria). 

OOS 8.2.1 
(reference to 
2nd para and 

table 3) 

DBCA Is a statement required to acknowledge that, while the human health guideline has been used as an Interim soil – ecological direct 
exposure value in the absence of an appropriate published value, this value is orders of magnitude higher than the indirect exposure 
value and, as such, is unlikely to be protective of organisms within the soil? 

OOS 8.2.3 DBCA ‘In short, default guideline values may be developed for specific catchments based on reference sites, subject to the proviso that the 
concentrations at the reference site are unlikely to be causing adverse impacts on environmental values’. 

Further clarification may be required for the above statement. If the guideline values developed for a specific catchment are higher 
than those provided in Table 5, what is the accepted process to justify that concentrations at a reference site are unlikely to cause 
adverse environmental impacts? 

OOS 8.2, Table 5, 
pg 31 

DFES The current 99% species protection guideline values for freshwater are very conservative and it is likely that ambient PFOS 
concentrations, particularly in disturbed systems (i.e. industrial/commercial areas) where the majority of DFES affected sites are 
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likely to have PFOS concentrations higher than the current value of 0.00023ug/L. What is the expected timing for the completion of 
the review of the guideline values for PFAS and are they likely to be increased to a more reasonable value?  

OOS Section 11 WC A minimum threshold for material considered PFAS-contaminated needs to be set due to the widespread nature of the contaminant, 
otherwise urban soils and municipal wastes will also require special attention.  

OOS Section 14.4 WC Technically all municipal landfills accept solid PFAS-contaminated materials, unless a minimum threshold is set. 

OOS Section 15.3, 
2nd dot point 

WC ‘Turning of pump stations to prevent further PFAS being released downstream’.  

This control would likely result in overflows of raw wastewater into the environment and is not considered a feasible management 
option. 

OOS Section 15.3, 
3rd dot point 

WC ‘Extraction of material from the affected sewers and the pipework cleaned’. 

This is not a feasible management option, due to the long time periods that the collection system would be offline, as per comment 
for the second dot point. 

OOS Section 15.3, 
4th dot point 

WC ‘Diversion and collection of sewage that would normally flow through the system’. 

Our larger treatment plants can treat up to 180ML/d so this would not be a practicable option. Options for diversion in emergency 
situations are fairly limited by volumes. 

OOS Section 15.3, 
7th dot point 

WC ‘Disposal of affected biosolids to a landfill capable of receiving PFAS-contaminated materials’. 

Only one landfill in WA is currently approved to dispose of PFAS-contaminated materials. This would be a significant financial burden 
for remote sites. 

OOS Section 15.3, 
9th dot point 

WC ‘Treatment of the PFAS-contaminated material to meet relevant criteria, including thermal destruction of the PFAS concentrates’. 

There are no facilities in WA capable of treating large quantities of PFAS-contaminated waste. 

OOS Section 19.6, 
pg 77 

WC ‘noting greater leniency may be applied for samples where PFAS were detected 10 times LOR.’ 

Which LOR exactly? The ‘general’ 0.01 to 0.05 above? Or ultra-trace? 

OOS Section 19.7 

Section 
9.1.5.1 

Table 5 

WC The advice in these sections/table is conflicting. The guidance should be prescriptive in saying that ultra-trace is required and specify 
the minimum required LOR for aquatic receptors.  

Section 19.7 states that the general limit of reporting is 0.01 – 0.05 g/L for PFOS in water. 
Section 9.1.5.1 indicates ‘a water concentration of PFAS below an LOR of 0.001 g/L should not be assumed to mean that there  
is minimal risk to aquatic ecosystems and does not mean that there is no need to sample aquatic biota’. 
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Table 5 goes on to say that detect can be used instead of 99% species protection.   

OOS General WC To date, the ANZECC calculations for freshwater protection have not been made public, making site specific assessment within the 
Australian framework difficult. It is not known to environmental practitioners which studies were selected as representative of 
Australian ecological risk, or the associated factors, assumptions and calculations.  

Given that these draft values have been adopted in this national guidance document, it would be responsible to share the working 
for this criterion in the Appendices of this document, along with other adopted criteria (although these are typically covered in the 
source material, i.e. Canadian guidelines). 

It is understood that these criteria are being considered further and there have been changes to the way these criteria are derived, 
but while these are adopting it as interim guideline criteria the assumptions and workings behind these values should be transparent 
and open to the public. 
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Draft PFAS NEMP Version 2 – Written Submission Cover Sheet 

Name (optional):  Robert Mitchell 

If applicable – Organisation: NSW Department of Industry 

Address (optional): Level 10, 10 Valentine Avenue, Locked Bag 5123, Parramatta NSW 2124 

Position (optional): Principal Technical Assessor, Water and Sewerage 

Email (optional): robert.mitchell@dpi.nsw.gov.au 

Confidentiality 

(i) Confidentiality requested? / No 

(ii) If so, does part of your submission include confidential or sensitive information? / No 

Have you provided confidential or sensitive information in a separate attachment  / No 

Have you provided a redacted version / No 
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Draft PFAS National Environmental Management Plan Version 2 sections 

If you have specific comments or suggested text changes, please clearly identify the extract of the 
relevant part of the NEP on which you are providing feedback. 

  

8. Environmental guideline values  

8.1 Human health guidance values 

 

 

  

8. Environmental guideline values  

8.2 Ecological guideline values 

 

 

  

10. On-site storage, stockpiles, and containment 

10.1 Storage, stockpiles, and containment 

 

 

 

  

10. On-site storage, stockpiles, and containment 

10.2  Design considerations 
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10. On-site storage, stockpiles, and containment 

10.3 Guidance note - On-site storage and containment 

 

 

  

12 Reuse of PFAS-contaminated materials 

12.1  Reuse without a risk assessment 
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15. Wastewater treatment 

There is an issue of scale in this section. The guidance focuses on “sewerage networks managed by 
water utilities and authorities”. It also identifies issues relevant to “organisations responsible for 
managing on-site sewage management and treatment of wastewater and trade waste”   

This is a very broad range and at the extremes will cover very different organisations in terms of 
capability, resourcing and operational/regulatory oversight. It is apparent the management 
framework could not be implemented by a smaller water utility due to the level of complexity and 
resourcing required.   

It is important to note that many of the smaller utilities serve disadvantaged communities, 
discharge into inland river systems and reuse a high proportion of the treated effluent.  It is 
important to recognise the challenges presented by utility size and capability and tailor the 
management approach to achieve a positive outcome all levels. As a suggestion: 

Large municipal utilities  – Management framework  
Local Water Utilities  - Best Practice Guidelines, trade waste management (source control), 
community/customer education  
Local regulatory authorities (on-site sewage management) – community education (source 
control) 

The PFAS NEMP appendices identifies sources of PFAS discharges from commercial laundries (due 
to washing of fabrics containing PFAS), healthcare sector (due to various uses listed in Appendix 
A), car retailers/dealers and vehicle wash businesses due to use of surface treatment products and 
various other processes. These activities are typical small businesses in regional centres. Sampling 
and monitoring of these activities is expensive, impractical and may only reflect the products in 
use at the time of sampling.  It is imperative that the National Environmental Plan has the right 
balance to minimise overregulation and burden on small businesses while achieving intended 
outcomes  

It should be noted that product labelling often does not include detailed composition or a 
substance list. Small businesses and the public may not be aware whether the product includes 
PFAS.  

Market control preventing products containing PFAS from everyday use (cleaning/polishing 
products) at the National level would provide an effective and reliable way of reducing PFAS 
contaminated wastewater entering to a Utilities’ sewerage systems and the environment. This 
approach would have limited impact on local water utilities and is likely to provide a much 
improved and broader outcome over management planning alone. 

The following recommendations are summarised from the above:  

1. Acknowledge the differences in scale and challenges in implementing a management 
framework for small water utilities  

2. Introduce labelling of products, introduce a common terms like ‘PFAS Free’. This will assist 
the consumer when selecting products for use as well as in the regulation of Liquid Trade 
Waste.      

3. Restrict products containing PFAS entering the market for domestic and non-essential 
purposes  
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15.1 PFAS Management Framework 

As indicated above, the management framework needs to be appropriate for the size of utility, 
resources available and capability  

In NSW there is a delegation of environmental regulation to local government for privately owned 
sewage management system below a size threshold (<2,500EP). It is important the regulatory 
burden on local government is not excessive or overly optimistic. ie clear regulatory guidance is 
prepared for local government. 

  

15. Wastewater treatment 

15.2 Additional management tools 

As indicated above, the management framework needs to be appropriate for the size of utility, 
resources available and capability  

 

 

  

Appendix D. Example PFAS Management Framework for a Wastewater Utility 

Sewage treatment is a high risk activity. It differs from a manufacturing process in that the input material 
(raw sewage) is difficult to control. The quality and volume is affected by activities in the catchment, 
domestic, commercial, industrial and illegal discharges, and environmental effects such as rain and 
temperature. Consequently utilities focus their attention on source control activities to achieve treatment 
objectives.  

Similarly the management framework needs to focus on source control from commercial/industry ( ie 
regulation of trade waste) and domestic sources rather than monitoring and treatment options. Section 
7.2, Domestic Controls, recognises the ‘limited opportunity’ for control. This is essentially a do-nothing 
approach and potentially creates a future liability for the utility, ie a possible future upgrade. A 
precautionary approach of restricting non-essential PFAS products in the market would be more effective.  
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NSW Government Office of Environment and

Science - Contaminants and Risk

Comment on the terrestrial guideline values:

Table 4 in the Draft NEMP 2.0 refers to the sum of PFOS + PFHxS in the second column. As
these are ecological screening values from the Canadian guidelines, this should refer to PFOS
only. Any associated text, e.g. the notes under the table would need to be amended as well.
We note this is probably a typo/error transferred from NEMP 1.0.
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Hazardous Materials Unit - Comments on PFAS NEMP V2.0 - consultation draft - May 2019

Issue 
#

Page 
#

Document 
Ref.

Issue Recommendati
on

1 18 5.2.1 - last 
dot point

It is unclear what is meant by 'options for air sampling are currently limited in Australia'. 
Options for sampling of particles in air are not limited. Methods are available and routine used in 
Australia.
Options may be limited however for analysis of the typical small volume particles sampled (also 
with low concentration of PFAS) to the levels required.

Requires 
clarification and 
amendment.

2 38 10. On-site 
storage, and 
containment. 
10.3.4 
Containment

The containment referred to in this chapter and s10.3.4 appears to be mainly focused on ex-situ 
containment, however in-situ containment should be considered and may be the preferred 
containment method, especially where short term in-situ containment is required as an interim 
remedial action to prevent the spreading of contaminants thereby reducing risk to the environment 
and human health. 

The text could refer to or state the components of in-situ waste containment including passive 
systems: vertical barrier, bottom barrier and surface cap or cover, and active systems: sub-surface 
drainage and pumping wells to contain groundwater contamination.

Include specific 
reference to ex-
situ and in-situ 
methods as 
both should be 
clearly provided 
as containment 
options.

3 38 10. p38 - last 
paragraph

Chemical binding and immobilisation may be beneficial in the management of the material while in 
containment, however it could be noted that this may be deleterious afterwards by for example: 
creating more waste, waste in a form that is problematic or difficult to manage, or preventing 
treatment or destruction of PFAS in the waste by the methods available at that time.

Amend text to 
note this. 

4 48 11.1 Waste 
code for 
PFAS 
contaminate
d materials

With respect to the requirement to use a single a waste code for PFAS: NSW does not regulate 
waste based on waste codes, rather it uses waste descriptions in its legislation. This assists in the 
understanding and thus management of wastes. For example with respect to the transport of waste 
and its risks, waste descriptions are more tangible to people such as first responders who may not 
be not familiar with waste codes though may have to deal with related impacts resulting from 
transport related incidents (including spill, leaks and discharge).

Amend text to 
note this. 

The requirement to use a single waste code for PFAS waste may result in misrepresenting the 
characteristics of the waste when it counts. For example fire wash waters or contaminated soil may 
contain only trace amounts of PFAS, while containing large amounts of asbestos or higher 
concentrations of other contaminants with more potentially and likely more significant, acute, 
chronic or other environment or human health risks.

""

NSW environmental management framework (such as for waste classification and transport) is 
based on regard to human and environmental health risks. The general principles use to select and 
codify hazardous waste require the code be chosen based on the contaminant of higher potential 
hazard. This principle has wide (including accepted) application.

""

The requirement for the PFAS waste description/code to take precedence over other contaminants 
where multiple contaminants are present and multiple waste codes potentially applicable for these 
contaminants which may be of significantly higher risk, is inconsistent with sound waste and risk 
management (with respect to waste transport, handling, treatment and disposal). The arbitrary 
assigning of the PFAS description to mixed waste should therefore be reconsidered. 

""

To address the above, tracking systems should be designed and implemented in a way that enables 
the effective tracking of waste with multiple contaminants (waste codes), so that invidual 
contaminants (or waste types, groups or sources) can be readily identifed, and individually reported 
if need.

""

NSW has numerous waste descriptions that are used to track PFAS contaminated wastes as 
appropriate, such as: fire wash waters,  surface active agents, halogenated organic solvents, 
contaminated soils, and others. 

""

5 48 11.1 Waste 
code for 
PFAS 
contaminate
d materials

The text states "PFAS-contaminated materials, including waste PFAS-containing products, are 
considered to be Dangerous Goods Class 9".

This statement should clarify who considers this, and provide justification for this.

EPA notes the way this is written it appears there is no concentration threshold below which PFAS-
contaminated materials are not DG, which is incorrect.

Requires 
clarification and 
amendment.
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DG Comment:
Under the DG regulations, only a DG competent authority can formally determine a material to be 
dangerous goods. The text regarding dangerous goods in the NEMP therefore carries no weight 
under the DG regs and is unenforceable.

Classification criteria for inclusion as UN 3077 (ENVIRONMENTALLY HAZARDOUS SUBSTANCE, 
SOLID, N.O.S.) or 3082 (ENVIRONMENTALLY HAZARDOUS SUBSTANCE, LIQUID, N.O.S.) are based on 
ecotoxicity testing, which is not feasible or economic for waste materials. There is a power under 
the DG Regs for a determination to be made classifying certain materials as DG (e.g. materials with 
a PFAS concentration above x mg/L or mg/kg). The relevant thresholds should be based on 
available evidence and subject matter expertise.

A workable solution would be for the NEMP to include a cutoff, above which it is determined that 
the waste is classified as UN 3077 or UN 3082 (as appropriate). This can then be used as formal 
guidance by the DG regulators to make a determination that these materials must be transported 
as dangerous goods.

Amend text to 
clarify 
thresholds

6 49 12. Reuse of 
PFAS-
contaminate
d materials

The classification of PFAS-contaminated materials as DG may severly limit their reuse for the 
purpose of resource recovery (such as reuse of PFAS contaminated soils for engineering purposes).

For noting

7 48 11.2 
Consideratio
ns for 
transport

The last paragraph on decontamination is very relevant in the context of transport considerations. 
The rest of the (earlier) text relates to authorisations and approvals which are relevant though 
could be included in another (eg approvals) section for this.

This section should include information on and/or note:
1. Issues related to preventing or mitigating spills, leaks and inappropriate discharge (which are not 
mentioned or addressed, but should be). Also covering of loads to prevent air/dust emissions for 
PFAS contaminated soils/dusty waste.
2. Drivers should be appropriately trained on the above.
3. Transport companies have incident management plans etc in place for the transport of PFAS 
contaminated materials.
4. Load should also be appropriately packaged/contained and restrained.
5. The transporter may be required to be licenced for the transport of the waste. (in approvals 
section)
6. PFAS contaminated materials/wastes need to be characterised, classified and determined if they 
are trackable.
7. If the material is DG other licensing and othe requirements (eg DG Code) may apply. (some in 
approvals section)

Amend text to 
notes this. 

8 49 12 Reuse of 
PFAS-
contaminate
d materials. 
and
12.1 Reuse 
without a RA

The text refers to the waste hierarchy and resource recovery (s12) and reuse (s12.1) in accordance 
with this. For persistent organic pollutants under the Stockholm Convention, wastes must be 
preferentially destroyed or irreversibly transformed… (as per Section 14.6 p57). Clarification of or a 
reference to the waste hierarchy being used should be provided to assist with determining when it 
is appropriate and acceptable for resource recovery and reuse of PFAS contaminated materials 
(solids and  liquids).  

Clarify in text.

9 51 12.2 Reuse 
with a RA, 
last dot 
point.

PFAS leachability is noted as needing to be considered for PFAS reuse as a contruction material. It is 
noted that other aspects and other potential emissions will also require consideration.  

Amend text to 
notes this. 

10 52 12.2.2 Reuse of PFAS must not result in an unaccetpable of increased risk to human health and/or the 
environment. It is noted that it is likely there will be some increased risk with the reuse of PFAS - 
though it may not be considered significant.

Clarify in text.

11 54 13.  
Treatment 
and 
remediation. 

Include 'on-site management' in the heading to clarify this is covered in this chapter - as this is not 
remediation or treatment. Otherwise create a new chapter for 'On-site management strategy'. 

Amend text.

12 13. 
Treatment 
and 
remediation, 
point 2

With respect to immobilisation, consideration must be given to not only its apparent efficacy, but 
also to potential long term aspects - such as to treat and detroy PFAS. See comment #3.

Consider 
including this in 
the text.

13 13. 
Treatment 
and 
remediation, 
point 2

On-site encapsulation will also require leachate mitigation and management (as per dot point 3). Consider 
including this in 
the text.
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14 54 13.1, dot 
point 2.

The polluter should monitor and report … for the duration of the active and beyond until risks 
associated with the contamination are acceptable.

Amend text.

15 55 13.1 This section is missing a heading before "Before choosing a remediation…" - as the text is not 
related to onsite management strategy. 

Add heading.

16 55 13.1 "If information regarding a particular approach is unavailable, seek details from the
technology provider including the efficiency and effectiveness of the process and which
other contaminants the process will treat" or impact the treatment. 

Amend text.

17 56 14.1 Landfill siting and must also give regard to the wastes being received. Add to text.
18 57 14.2 Landfill 

operation
Waste should be tipped at the tipping face where possible. The handling and movement of the 
waste should be minimised to mitigate or prevent the generation of air emissions, vehicle 
movements, plant usage, etc. 

Add to text.

19 57 14.2, dot 
point 2

The need to use an appropriate intermediate cover should also be mentioned, in addition to daily 
cover.

Add to text.

21 57 14.3 a) Where volatile PFAS are present in the leachage, the potential for PFAS air emissions should be 
taken into consideration.

b) "… to prevent PFAS distribution to the environment". Also need to eliminate leachate recycling. 
ie. from the leachate being reinjected and recirculated through the landfill, resulting in ongoing 
contamination of leachate and the promotion of further leaching of PFAS.  

Consider 
including this in 
the text.

22 57 14.5 a) Closure considerations also must consider the integrity of the landfill, including the landfill liner 
and other parts. 

b)  Landfill gas condensate is not monitored, rather landfill gas (which will include vapour and 
consensate) is monitored. 

c) The area around leachate dams and ponds should also be assessed due to the potential for spills 
around these areas. 

d) For closed landfills other monitoring as well as PFAS monitoring should be considered, as leakage 
of the landfill is likely to be determined more reliably using other chemical parameters.

Consider 
including this in 
the text.

23 58 14.6 a) Considerations in determining whether a landfill will be suitable to accept solid waste include the 
design of the landfill liner (not only its performance). Also climate, as high rainfall significantly 
increases leachate generation. 

c) last dot point on p58 "whether treatment of leachate occurs prior to release".

Add to text.

24 59 14.6, last dot 
point

more stringent requirements will apply to also prevent dust emissions, offsite impacts, tracking of 
PFAS, etc

Add to text.

25 59 14.6, last 
sentence

Work is also being done on the permeability of liners with respect to PFAS in order to develop more 
effective liners.

Consider 
including this in 
the text.

26 60 Table 6. Refer to the Basel low content limit to clarify this. Add to text.
27 61 15. 

Wastewater 
treatment

Chapter 15's focus is on wastewater treatment facilities that are water utilities, not wastewater 
treatment facilities run by industry.

Suggest the title include reference to utilities eg. "Wastewater treatment at water utilities", or 
"Sewage wastewater treatment" so it is clear who and what this section will refer to.

28 61 15. third 
paragraph

a) "Criteria for environmental contaminants " it is unclear if this is referring to untreated or treated 
water.

b) Criteria are not established by a water authority in partnership with the envionmental regulator 
in all jurisdictions.  Or at least in all/most cases. This the statement referring to this is not correct.

Amend text.

29 61 15.1 The PFAS management framework presented is for waste water treatment plant and should include 
this in the heading to clarify this. 

Amend text.

30 61 15.1, first 
sentence

in addition to criteria, impacts are also unknown. Amend text.

31 61 15.1, 2nd dot 
point

biological and other treatment processes Amend text.

32 61 15.1, fourth 
dot point

separate compliance with the PFAS, so it does not appear to be a legal or regulatory requirement.

Number dot points so it is clear which are the first three outcomes.

Amend text.

33 62 15.1, last dot 
point

The costs for treatment and disposal should also be appropriately understood. Amend text.

34 85-
87

Appendix B Headings arrangement is unclear. Needs better arrangement/formatting. Amend table.  
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35 88 Appendix C Table C1 could be separated into 3 methods/areas being: 1) Destruction, 2) 
concentration/separation, and 3) stabilisation/immobilisation.

Amend table.  
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Our ref: Environment Canterbury file number WSTE/CTS/10/4 - PFAS 
Your ref:  
Contact: Isla Hepburn isla.hepburn@ecan.govt.nz or Victoria McKay Victoria.McKay@trc.govt.nz 

19 June 2019 

The National Chemicals Working Group 
By email to PFASstandards@environment.gov.au 

Dear Members 

Submission on PFAS Draft NEMP version 2 

Thank you for the opportunity to submit feedback on the PFAS draft NEMP version 2.  This 
letter is a summary of the comments from the New Zealand Regional and Unitary Councils’ 
Contaminated Land and Waste Special Interest Group.  

General Comments 

We welcome a second version of the PFAS NEMP which further clarifies the guidelines set out 
in version 1.  We would seek to apply it in New Zealand provided the document sufficiently 
addresses the New Zealand context. This is not currently the case. 

The NEMP version 2 is heavily focused on the Australian experience and situation; this is 
evident through the lack of direct reference to the New Zealand situation and also in the use of 
key terminology, such as licensing (Australia) vs consenting (New Zealand).  Again, this 
makes it difficult to apply the document in its current form to New Zealand circumstances. 

References and links to New Zealand legislation and regulatory framework are absent 
throughout the document. We suggest that a different coloured text box is used to detail any 
points that will be different in a New Zealand context, i.e. linking back to the Resource 
Management Act and regional plan rules.  Other references could be made via an appendix if 
the information is too large to sit in the main text.  The current text risks contradicting  
guidance released by Ministry for the Environment on their website. 

In general, we consider the document highly repetitive and the structure lacks a logical 
treatment of each section. 

The document does not appear to provide any significant discussion or summary of health or 
environmental effects or provide relevant links. 

We also suggest the document needs careful proof reading and editing as many of the 
references included in the text are incorrect, i.e. page 20, section 6, last paragraph refers to 
Appendix C, but the correct reference should be to Appendix B. 
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Specific Comments 

 Section 8  

8.1.1 (Page 26)  

In developing the guidelines and noting that the methodology used is not yet published, has 
this been cross-checked with New Zealand Methodology? How can we look at background 
numbers without a published methodology? 

Please clarify the guideline value provided. Is this either the PFOS only, PFOA only or the sum 
of the two? 

8.1.2 

Please explain what “Significant” means in paragraph 4? 

Page 27 – Table 2  

The reference to public open space land use appears to include parkland/ecological areas.  
Does this sufficiently reflect a difference in the scope of land use categories between Australia 
and New Zealand? Does this table actually include New Zealand specific receptors? 

8.2 

Table 4 page 30 

Please provide full wording (wet weight?) and definition for “ww”. Please explain what you 
mean by the uncertainty factor. 

8.2.1 

Second bullet point on page 29: Please explain what “close proximity” means. 

9.1.1 

Page 32 paragraph 2 

The examples provided of primary and secondary sources are inconsistent in the document, 
i.e. landfills and WWTP’s are referred to elsewhere as secondary sources.  

 Section 10 

Section 10 has a mixture of headers and subsections and is difficult to understand.  It is 
unclear if short, medium and long term storage is treated significantly differently. This section 
reads poorly and contains much duplication.  

10.3.1  
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Composite liners are mentioned, but the document does not say what this actually means. 
Please explain. 

10.3.8  

This section is very high level, i.e. the document offers things to consider, but no standards are 
referenced. This approach to risks conflict with New Zealand hazardous substances guidelines 
e.g. https://worksafe.govt.nz/topic-and-industry/hazardous-substances/guidance/hazardous-
substances-cop/.  

The land fill cap reference does not give a permeability criteria to design to, i.e. x10-8.  Please 
clarify. 

10.3.6  

The document refers to a facility being located in floodplains. Many regional plan rules in New 
Zealand do not permit the use of fill in floodplains.  The ability to locate contaminated fill may 
be less achievable in New Zealand given the different climate to Australia. This approach does 
not appear to align with precautionary principle. 

 Section 12 

12.1  

The document is confusing with regard to the reuse of PFAS soils unless below guidelines. 
This does not fit within the current New Zealand regulatory framework (i.e. consents required). 

12.1.1 

This decision tree/flow chart loses relevance to NZ and is therefore not applicable. We would 
recommend that either this is stated in the figure title or else a second flow chart with 
reference to the New Zealand regulatory environment is inserted as an appendix and 
referenced at this point. 

 Section 15 

In our experience, wastewater operators do not appear to be monitoring PFAS, with the 
exception of larger operators such as Watercare in Auckland. 

This section shows how advanced Australia is because of their experience in dealing with 
widespread PFAS contamination issues. This guidance would signal a significant change for 
New Zealand operators and this may not be an appropriate fit for New Zealand’s limited PFAS 
sources and lower level contamination issues.  This chapter implies that detailed, onerous and 
new work is being required of wastewater processors and regulators.   

It is also unclear how the PFAS inventory of specific catchments fits with the functions and 
duties of regional councils or PFAS monitoring at WWTP’s. Territorial Authorities have bylaws 
which will not accommodate these requirements. This may transfer a lot of risk to New 
Zealand Territorial Authorities.  
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 Appendix 10  

TOPA and TOFA are discussed in the document; this analysis is not currently available in NZ. 

Thank you again for the opportunity to submit on this guidance. We very much hope that our 
feedback encourages a more balanced and relevant approach to the New Zealand context 
within the document. 

If you would like to discuss our submission further, please do not hesitate to contact me. 

Yours sincerely 

Isla Hepburn 
Senior Scientist, Environment Canterbury 
Convenor, Contaminated Land and Waste Special Interest Group 

CC:  Ministry for the Environment 

NEMP 2.0 Submissions

Submissions Page #96



Comment on the NEMP 2.0 for submission to HEPA
Overview

These comments on the PFAS NEMP 2.0 have been prepared by the Australasian Land and
Groundwater Association in response to the request from the Australian Environmental Agencies for
industry comment.

We note that PFAS are a complex and ill-defined group of chemicals, and the particular PFAS that is
often of most importance for contaminated sites, PFOS, is persistent, bioaccumulative, and toxic, and
has accordingly been included in the Stockholm Convention. We see this to be appropriate, and that it
is important that controls be applied to limit exposure. Because understanding of the effects of PFAS
is still evolving, the regulatory approach being taken is to adopt a precautionary approach. While we
see this to be appropriate, we see that the critical matter is to achieve the correct balance between
the level of precaution, the magnitude of effects that might occur, the likelihood that these effects will
occur, and the regulatory response that is therefore accorded. Regulatory responses to such complex
problems are necessarily pragmatic and practical and will not address all possible concerns. We
consider that, in such a situation, the approach should be to understand the sources of PFAS and to
focus on minimising the mass of PFAS released to the environment. This can draw on the principles
of Hazard Analysis and Critical Control Points (HACCP), applied widely in the water industry, where
the greatest return on investment can be achieved in minimising the risks posed by PFAS.

We believe the appropriate balance in these matters has not yet been achieved in the NEMP, and
offer suggestions below for consideration.

In general, the NEMP is a good document, reflects current knowledge, and suggests helpful
considerations for assessing PFAS contamination of soil, water, sediment and groundwater, and
responding to the contamination. We note that the NEMP 1.0 has been an important and useful
guidance document, and is being widely referenced and referred to by the industry.

In preparing these comments, we have particularly considered the practical issues confronting
organisations with responsibilities for addressing the contamination. The comments have been
assembled in the form of a Table. The comments have not been restricted to just the yellow
highlighted sections of the NEMP, as we consider that it is inappropriate to ask for comment on very
small sections of a guidance document, as matters need to be seen as a whole and there has been
an evolution in understanding since the first PFAS NEMP was released.

Overall, the NEMP has adopted a risk-based approach to the problem, and refers to applying the
principles of sustainability. This is appropriate. The NEMP has also set screening levels based on
considerations of whether adverse effects might occur, and the overall approach follows Australian
regulatory guidance as outlined in the ASC NEPM. This is appropriate. Australia is in the process of
establishing guidance on management and remediation of contaminated sites (a draft National
Remediation Framework (NRF) has been issued for comment), and this is an evolving area.

The NEMP has sought to draw out the approaches outlined in the NRF, and we see that there is
general consistency between the two. It would be helpful to note the NRF in the PFAS NEMP.

We see that the most difficult and serious issue that needs further consideration in the NEMP is how
to respond to the unique problems that PFAS raises. Most particularly, these are the very widespread
presence of PFAS in the environment at concentrations that exceed the proposed screening
thresholds, the uncertainty attached to these thresholds and the setting of very low thresholds that
reflect the possibility of effect, the potential for many other PFAS to be present that are not
necessarily identified by laboratory analysis and for which we do not have screening criteria, and the
fact that the PFAS are persistent and will only slowly attenuate.

This situation conspires to the setting of guidance that is likely to not provide for a practicable and
sustainable outcome. In particular, we see:

- In many cases it is very difficult to establish the actual risk posed by contamination that
exceeds the thresholds, and whether there is in fact an adverse effect that is unambiguously
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attributable to the PFAS contamination. While it might be argued that this is not an uncommon 
situation when assessing contaminants, the situation is particularly difficult for PFAS in that 
will not be practical to define the areas where thresholds are exceeded when thresholds are 
below the level of detection and can be exceeded by ambient contamination. Undertaking a 
field investigation that seeks to distinguish effects on species abundance and diversity, by 
way of example, is unlikely to be helpful. 

- Additionally, in most cases it is not practical to seek to remediate the receiving environment
off site, certainly not to concentrations that are less than the thresholds, and the practical and 
sustainable response is therefore to seek to reduce the mass flux leaving source areas, 
where PFAS is present at significant concentrations and can be measured and perhaps 
controlled. Once appropriate control measures have been implemented, the concentrations in 
the receiving environment should reduce over time and this can be validated via ongoing 
monitoring. It could be argued that because most PFAS will degrade only very slowly, 
attenuation will be very slow. However, where the major historical releases to source areas no 
longer occur and the mass flux from source areas reduces, attenuation may occur relatively 
rapidly down gradient as non-contaminated material replaces or covers contaminated 
material, and through natural dispersion and dilution. During this process, if necessary, 
controls to protect important receptors may be implemented. We note that the Stockholm 
Convention has reduced the use of PFAS, and this is perhaps the most important means of 
reducing PFAS concentrations over time. This has been seen, for example, with other 
contaminants (such as the decline in chlorinated pesticides in the receiving environment, and 
also for PFAS in blood serum where we understand concentrations have declined by some 
85% over 10 – 15 years. 

- The draft is suggesting that it is a key objective to reduce concentrations of PFAS to below 
threshold levels that are extremely low. This is the case, for example, in proposing that 
reuse/storage/containment of soil should be on the basis of avoiding exceedance of aquatic 
ecosystem criteria. Generally in Australia soil reuse has been on the basis of total 
concentrations, and landfill acceptance has been on the basis of drinking water guidelines 
(100 x ADWG) rather than on the basis of aquatic ecosystem criteria. This applies, for 
example for contaminants such as PAHs, B(a)P, pesticides and chlorinated hydrocarbons, 
and metals such as copper. If soil reuse were to be based on leaching not exceeding aquatic 
ecosystem criteria, we expect that this would greatly reduce the potential for soil reuse, and 
would greatly increase the quantity of soil having to be disposed of to landfill. Given the 
potential to give rise to extreme costs and loss of resources (such as both clean fill, and 
landfill space, not to mention energy to undertake the necessary works), we consider it would 
be appropriate to prepare a Regulatory Impact Statement (to determine the costs to Australia 
that flow from the requirements of the proposed Plan) to understand and justify the 
requirements that are being proposed. 

- Establishing a practical proportionate regulatory response is a key matter – in our view 
inferring that responses must comply with criteria that are below the level of detection, on a 
precautionary basis, is not a practical response. There are many cases where pragmatic 
responses to contaminant concerns have  been established in Australia, for example, in the 
management plans for scheduled wastes (eg in setting quantities of concern for contaminants 
such as PCBs), in the use of disinfectants and controlling disinfection byproducts in drinking 
water, and in responding to arsenic contamination. We consider that widespread diffuse 
contamination that exists over broad areas (such as in airfields) warrants a different approach 
from areas where concentrated releases have occurred. Developing responses based on 
(proportionate to) the mass of PFAS to be controlled (and able to be controlled) would be a 
key matter to be considered. 
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Section Topic Comment to the regulators Additional comment 
5.1 Design of monitoring 

program
The ideas outlined for the design of a monitoring program are 
good. However, as recognised, there can be considerable 
variation (seasonal, rain dependent etc), and to properly 
characterise this may require considerable sampling and 
analysis. Instead, consideration should be given to 
monitoring receptors (particularly receiving waters and 
sediments, and possibly biota) (rather than attempting to 
characterise the temporal variation in drainage flows), and to 
derive from this whether changes are occurring. 
Notwithstanding this, it is also important to undertake 
sufficient monitoring to be able to distinguish the relative 
importance (mass flux and resulting concentration) from 
particular source areas, so that monitoring can be focussed 
accordingly. 
Note that the mass flux in surface water flows are likely to be 
much more than in groundwater; however, if groundwater is 
used, then concentration rather than mass flux can be more 
important. When dealing with surface water transport, the 
receiving environment is likely to provide an integration of 
discharges, and this can be less variable and trends can be 
more easily distinguished. 

5.2.2 Site-specific 
monitoring programs

The ideas are broadly consistent with previous requirements. This section emphasises:
- Importance of monitoring having the objective of 

informing the development of a robust Conceptual 
Site Model

- The need for sampling aquatic and other biota and 
animal/human food (which sometimes can be 
problematic in view of other sources). 

- Need to distinguish ambient from site sourced 
contamination. 

6 PFAS inventory Appears to be appropriate. 
8 Mixing zones It is noted that the use of mixing zones is inappropriate. We 

agree that this can be the case for direct toxicity effects; 
however, where the criteria take into account 
bioaccumulation (such as the 99% ANZECC values), it may 
be appropriate to consider the extent of local variations and 

While apparently not permitted, it would seem that it 
may be appropriate to consider the extent of local 
variations and exceedances and to allow for some 
localised exceedance.
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exceedances and exposure, to allow for some localised
exceedance - which effectively becomes a local mixing zone.
Note that if mixing zones are not allowed, then the receiving 
water aquatic effect threshold may then become the criterion 
for the discharge – this in turn can then require that all 
discharges have non-detectable PFOS at the ultra-trace 
analytical level. While at first this may appear necessary, 
when the range of discharges that may have PFOS present 
are considered (such as urban wastewater treatment plants 
discharging to the marine environment), this may set up the 
situation where all such discharges require tertiary treatment 
(eg by GAC or IX). Clearly this would be a great burden to 
our community and, where such discharges are subject to 
very high levels of dilution, may not be a wise commitment of 
resources. Instead, an alternative regulatory response would 
be to determine the most significant sources of PFAS, and to 
direct the response to minimising the release from such 
sources. The application of the Stockholm Convention is one 
such response.  

Reference to not allowing mixing zones should be 
deleted. 

8.1.1 Drinking water and 
soil criteria 

Comments regarding conservative nature of the drinking 
water criteria are appropriate.
It is noted that exceeding drinking water criteria does not 
necessarily constitute a risk if other pathways are controlled. 
This is appropriate. 

The soil criteria have been revised slightly (PFOS increased 
from 0.009 to 0.01; PFOA increased from 0.1 to 0.3 mg/kg 
residential); the data on which these have been based is not 
clear. We consider it is inappropriate to ask for feedback on a 
document without releasing all of the information that went 
into the document. 

There is now a large dataset for uptake from soil and 
some data for irrigation water; these have been 
included and assessed in various reports that are 
publically available (such as in the form of Defence 
reports). Uptake criteria should take into account this 
body of Australian data and the receptors that are 
important in Australian settings.

  

8.2 Application of 
ecological guideline 
values

Emphasises that the criteria are not remediation values. This 
is appropriate. However, because of the repeated reference 
to the need to avoid risk that is referenced to the criteria, the 
criteria can in many cases become default remediation 
criteria. In many cases this will not result in a sustainable 
response. It is recommended that consideration be given to 
assigning higher default remediation criteria than the 
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aspirational threshold criteria – such as is applied in the USA 
and the Netherlands. 

8.2.1 Single ecological 
guideline for soil

It is agreed that the basis for the previously published 0.14 
mg/kg value was not strong. 

However, to set 0.01 mg/kg as the default (although subject 
to some caveats) is very conservative. Note that where this is 
exceeded, it will require considerable investigative work (and 
cost) to resolve the level of risk.  It can be expected that 0.01 
mg/kg will become the default for organisations with large 
areas of land, such as Defence, Airservices and larger 
industrial operations, and areas where wastewater treatment 
and biosolids reuse or disposal is or has been practised. It is 
considered that setting this criterion should be justified by a 
Regulatory Impact Statement that determines the level of 
cost that results from the setting of this criterion.

8.2.2 Criterion for birds’
eggs

The criterion for birds eggs has been reduced from 1.9 
mg/kg, to 0.2 ug/kg. This is the result of applying an 
additional safety factor to a Canadian value. We have not 
been able to determine if this is appropriate. 

Similar comments apply as for 8.1.1.

9.1.4 Other PFAS Statement of fact. Emphasises that the standard analytical suite will not 
identify the bulk of the PFAS compounds, in some 
situations. 

9.1.5.1 Bioaccumulation 
and the freshwater 
criterion

Encourages the use of 0.001 ug/L rather than 0.00023 ug/L 
for freshwater and marine ecosystems. 
We consider that the value of 0.00023 ug/L is not well 
founded, and we understand that the results of other studies 
are being reviewed. We note that the basis for requiring 99% 
rather than 95% species protection is based on the adoption 
of an arbitrary factor to account for bioaccumulation; this has 
profound implications in terms of cost and may not be 
justified. Consideration should be given to the practicality of 
adopting these criteria as the levels above which action is 
inferred to be necessary. Consideration should also be given 
to ambient/background concentrations.
Note that setting this particular value has implications for 
many other aspects of the NEMP, and can greatly affect the 
requirements for management and response to PFAS 

Encourages the use of 0.001 ug/L rather than 0.00023 
ug/L for freshwater and marine ecosystems, but with 
quite a few caveats. Notes the CRC CARE marine 
values are being considered. 

It is appreciated that the NEMP may simply follow the 
WQGs, and the WQG process does not require a RIS.
Hence there is the concern that undertaking a RIS 
might be costly and might ultimately not change 
anything. However, what can be changed is the 
regulatory response that is required; for example a 
response framed in terms of the mass of PFAS, or the 
level of effect and the likelihood that this effect will 
occur (eg ISO 31000 (Risk Management)). Providing a 
defined (and relatively simple) approach as to how to 
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contaminated sites. It is a critical criterion. Similar to the 
setting of the soil criterion (0.01 mg/kg), a Regulatory Impact 
Statement should be carried out to understand the 
implications and appropriateness of setting such a criterion
and the regulatory response that is indicated where 
exceedances of the criterion occur.

respond to exceedances of the threshold criteria based 
on the magnitude and likelihood that this will actually 
occur would be helpful.  

10.1 Storage and 
containment 

The text is generally appropriate, although it suggests that 
waste with a concentration greater than 50 mg/kg must be 
treated and cannot be temporarily stored. This is quite
unrealistic; such material will often need to be stored for a 
considerable time before appropriate treatment can be 
organised. It is inappropriate to suggest otherwise.

The discussion regarding immobilisation is not clear as to 
whether this can be applied to material that has a 
concentration greater than 50 mg/kg (ie meets the 
requirements for being “irreversibly transformed”). This
should be clarified.   

The examples given about minimal risk (10 m3 and 48 hours) 
are unnecessarily restrictive; current practices require 
relatively large quantities of soil to be stockpiled, for example. 

This section provides commentary on temporary, short 
term and long term storage. It is generally appropriate 
and reflects good practice. 

Acknowledges that immobilisation can be considered 
as a means of reducing the potential for release and as 
an adjunct to containment. It is not clear whether it is 
allowing material with greater than 50 mg/kg to be 
immobilised. 

10.2 Design of 
containment 
systems

The suggestions appear to be generally appropriate. There is a lot of guidance provided on the design of 
containment systems. Generally it seems to reflect 
good practice. 
There is a comment that it may be necessary to provide 
segregated storage depending on the types of PFAS 
present (eg liquids, solids concentrates etc). 

10.3 On-site storage and 
containment 

The suggestions appear to be generally appropriate. It is 
noted that much of this guidance has been drawn from the 
requirements for design of landfill systems, which are applied 
more generally to long term indefinite containment of wastes.
Applying this to what might be relatively short term storage 
can be a very conservative response. 

Many facilities continue to use AFFF that has some PFAS 
(generally shorter chain more complex compounds), although 
generally not PFOS and PFOA. In addition, many existing fire 
systems have not been fully cleaned of PFAS, and still may 
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include some PFOS. It requires consideration as to whether
the requirements relate to such facilities.

These various sections appear to repeat matters, and there 
could be some rationalisation of the sections. 

11 Transport No comment General considerations relating to transport and 
interstate transport are discussed. 

12 Reuse Allowing reuse under appropriate conditions is appropriate. Section allows for reuse, with stringent requirements
and agreement by regulators. 

12.1 Reuse without 
restriction 

The discussion on reuse without a risk assessment generally 
appears appropriate – however, as we read it the decision 
diagram requires that if the soil leachate concentration 
exceeds the Water Quality Guideline for 99% protection 
(0.00023 or 0.001 ug/L PFOS) or the background water 
concentration, a risk assessment is required. As it seems 
inevitable that this requirement will not be met, the decision 
process effectively does not allow reuse of any contaminated 
soil without a risk assessment, and it begs the question of 
then why this section would be included. 

Note, in our experience the relation between PFOS soil 
concentration and PFOS in a leachate test is X mg/kg (soil) 
results in 50 X ug/L in the leachate. Hence if the requirement 
is that the leachate be less than 0.00023 ug/L, then this 
would require that the soil concentration be less than 
0.00023/50 mg/kg – which is clearly not workable. 

We consider that it would be more appropriate to limit 
leaching on the basis of the ADWG, noting that in many 
cases contamination that is below the surface soil will have 
most significance in terms of direct use of groundwater (eg 
drinking water) and the resulting flux from deeper soils to 
surface waters will be small and will not significantly affect 
surface waters. Hence it follows that the surface layer of soil 
and leaching and transport of PFAS from this soil into surface 
water can be the critical consideration. Then factors such as 
the relative contribution of rainfall runoff from contaminated 
areas to runoff from the broader catchment becomes 
important. In view of this, relatively simple measures such as 

General guidance on reuse without a risk assessment 
is provided. 

Notionally allows reuse of contaminated material in 
locations with higher contamination (as per guidance to 
airports), with regulator agreement. 

A decision tree is provided for reuse of soil. A
preliminary risk screening decision process is provided. 

The outcome of this guidance is that reuse must not 
proceed without a risk assessment (as per next section)

To our knowledge the 100 x drinking water criterion for 
landfills originated in the USA, and has been adopted in 
Australia. It is a pragmatic regulatory response that 
recognises that in most landfills the rate of leachate 
leakage will be such that it will dilute significantly in the 
underlying groundwater, and will dilute further on 
discharge to a receiving water where the aquatic 
ecosystem criteria apply. That is, the concentration in 
groundwater external to the landfill or in the receiving 
water will not be equal to the leachate concentration 
within the landfill. The question arises as to whether this 
will apply for PFAS. Since the rate of leachate leakage 
is likely to depend on faults in liner systems and 
advective flow, we expect that the principles can apply 
to PFAS in terms of deciding on a broad regulatory
requirement. We note also that setting landfill 
acceptance criteria on the basis of drinking water rather 
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ensuring that contaminated soil with PFAS concentrations 
(that will not affect the use of groundwater) is covered with a 
layer of clean soil, or allowing PFAS in surface soils to 
deplete through rainfall infiltration, especially if the area 
exposed is small, and allowing acceptance of moderately 
contaminated soil at depth (ie applying a leaching criterion
based on the ADWG), may then be more practical and 
appropriate responses.
.

than aquatic ecosystem criteria is a pragmatic 
regulatory response and will not protect all 
circumstances that could be envisaged. 

In terms of extending this to reuse of soil, we consider 
that the same principles can apply: leaching from 
reused soil will dilute in groundwater (and the ADG can 
be relevant) and then in most cases will further (greatly) 
dilute in the receiving surface water (where the aquatic 
ecosystem criterion may apply). While not protective in 
all situations that can be envisaged, we consider that 
framing reuse in terms of drinking water criteria to be a 
pragmatic regulatory response that is broad accord with 
approaches taken for other situations. 

12.2 Reuse with a risk 
assessment

The requirements relating to risk assessment are noted. The 
example situations noted where reuse may be appropriate 
are considered relevant. 

Need to consider whether the requirements impose 
restrictions on current practice or currently accepted 
practice, and whether such practice needs to be 
changed.

12.2.1 Unacceptable risk 
situations

This section now effectively does not allow reuse if any of the 
constraints apply, whereas it previously indicated that if the 
constraints applied, the risk needed to be assessed and the 
regulator consulted. 
Many of the constraints (particularly those regarding 
environmental significance) can be limiting for some sites.

.

12.2.2 Reuse of water Generally appropriate 
13 Treatment and 

remediation
Generally appropriate

14 Landfills Generally appropriate. 
Table 6 Generally appropriate. We note that criteria are based on 

drinking water guidelines; this takes the normal approach, 
and is appropriate.

15 Wastewater 
treatment 

The approach is generally appropriate. However, we note: 
- “Compliance with the NEMP” infers the NEMP has 

statutory standing in various jurisdictions? Note that 
the application of the aquatic ecosystem criterion is 
problematic. 

This section provides discussion on accepting PFAS 
contaminated trade waste.
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- In general, the constraints on water reuse and the 
PFAS concentrations in receiving waters may make 
the broad requirements unworkable. 

- The considerations should extend to ambient or 
background levels of PFAS in both the environment, 
receiving waters and trade waste; and whether 
acceptance of PFAS containing trade waste is likely 
to significantly increase these levels in the receiving 
environment. Mass loads are an important 
consideration in this. As an example, this becomes 
an important consideration in deciding whether 
leachate from landfills can be accepted by the trade 
waste system. 

We had understood that such factors were being considered 
to determine if landfill leachate could be accepted by the 
trade waste system, this does not seem to have been 
considered. We understand that the mass contribution from 
landfill leachate is small compared with other loads of PFAS 
to the sewerage system and in urban wastes being disposed 
of to landfills, and hence that disposal of leachate to the 
sewerage system is a practical low risk response and should 
be considered. 

18.3.2 Preventing sample 
contamination

A very broad range of substances of concern are listed. Not 
clear that these will all give rise to problems

May raise concerns regarding past practices. 

19 Includes 
commentary on the 
merit of including 
TOPA

Appears to be appropriate. Further encourages the use of TOPA.
There is the inference that if the environment is 
oxidative, precursors revealed by TOPA may transform. 
Example given with groundwater and use of TOPA 
reinforces that TOPA is required.
Commentary on limits of reporting – need to be 
considered.

Appendix 
B 

This appendix provides an impressive listing of possible 
PFAS sources. It would be interesting to compare these with 
ambient and background levels of PFAS, to determine 
whether the widespread occurrence of PFAS can be 
accounted for (eg in agricultural land). It would also be 
interesting to undertake an estimate of the mass loading that 
all of these sources contribute to the environment relative to 
the ongoing contribution that soil contamination sources now 

Interesting that there is no reference to usage in 
agriculture, and hence no accounting for why we might 
see PFAS in farmland. 
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make (recognising that the historic high level use of 
firefighting foams has now large ceased), so that a 
proportionate response can be determined. 

Appendix 
D 

Example PFAS 
Management 
Framework for a 
Wastewater Utility

The overall approach outlined in this Appendix accords with 
the ideals of environmental protection; however, the extent to 
which this can be realised for all of the water authorities in 
Australia is questioned. This appendix effectively sets up a 
situation whereby a water authority can be at risk of non-
compliance and regulatory or community action if it has not 
undertaken the course of action outlined. Note the 
requirement in Section 8 of the NEMP that does not allow 
mixing zones, and the implication that this will then require 
that any discharge of PFOS detectable at the ultra-trace level 
of analysis is unacceptable. 
It is not clear that the formulation of this set of requirements 
has considered the cost of undertaking all of the work 
outlined, and its practicability.
A particular concern is that the risk assessments appear to 
be firmly anchored against preventing any potential for the 
aquatic ecosystem criterion to be exceeded; while 
meritorious, this effectively requires that work be directed to 
understanding all sources of PFAS (both point source and 
more diffuse urban contributions) and reducing them to less 
than the level of detection. Clearly this is impractical. 
We encourage undertaking a Regulatory Impact Statement to 
understand the cost of the proposed guidance, and its 
sustainability, before it is implemented. 

Overall, we consider the approach outlined is 
something that should be undertaken by the industry for 
a few selected wastewater systems, with a view to 
disseminating the learnings in the industry, rather than 
implying that all water authorities should undertake the 
outlined approach for all their wastewater systems. 
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Draft PFAS National Environmental Management Plan Version 2 sections 

If you have specific comments or suggested text changes, please clearly identify the extract of the 
relevant part of the NEP on which you are providing feedback. 

  

Proposed human health guideline values for inclusion in the PFAS NEMP 

Human health guidance values – Derivation of human health soil screening criteria 

Item 1
P2, Section 2, Table 1. 
The difference in toxicity reference values between PFOS and PFOA is a factor of 8, whereas the 
difference in derived criteria is 10. These derived criteria have been rounded to 1 significant figure. 
This should be stated as a table footnote.

Item 2
P2, Section 2, Table 1. 
Industrial / commercial criteria for PFOA is 50 mg/kg with a note that it was set in anticipation of 
the Stockholm Convention low content limit. No other information has been presented on this. Does 
the assumptions used to derive this number contradict any of the assumptions used in the derivation 
of the other criteria?

Item 3
P3, Section 2, last paragraph. 
The application of 20% of the TDI for the derivation of PFAS criteria in soil is a reasonable 
approach given that often other pathways contribute to PFAS exposure, especially exposure to 
water. 
However, it should be noted this differs from the approach taken in the NEPM to derive the HILs. 
In the development of HILs the “background contribution” of the TDI is based on actual 
background exposure data from water, diet, air, etc, whereas in this case the 80% contribution is an 
allowance for multi-pathway exposure. The background exposure for PFOS (ie for non-impacted 
sites) is approximately 5% of the TDI and for PFOA is less than 1% (Toms et al, 2014). 
An additional paragraph in this section is warranted, indicating that when site-specific risk 
assessments include multi-media and multi-pathway exposure, the true background exposure should 
be used rather than the 80% allowance, in conjunction with multi-media concentrations and multi-
pathway exposure estimates.

Item 4
P6, Section 4, Table 2, “Background intake” and footnote 1. 
While this is the same list of parameters in the HIL derivations, for PFAS the “Background intake” 
is incorrectly labelled as it is not background exposure, rather it is an allowance for multi-pathway 
exposure, as well as background exposure. This table can be easily misinterpreted to suggest that 
80% of the TDI should be used for background exposure in site-specific risk assessments where 
multi-media and multi-pathway exposures are considered. (See Item 3)

Item 5
P12, Appendix A, last paragraph. 
“This variation appears to result largely from a dependence on soil concentration, where higher soil 
concentrations result in lower TFs. This finding supports the use of the maximum TF for each plant 
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category, rather than using the mean or median, which would underestimate plant concentrations in 
less contaminated soils.” 
There are no soil concentration data in Tables A1 to A4 to justify this statement and whether the 
maximum TF is more appropriate than the mean. 
Also, this statement contradicts a statement in Section 5 (p9) of the report, “Plant uptake of PFAAs, 
including PFOS, PFHxS and PFOA, is also likely to be influenced by parameters such as organic 
carbon content, presence of specific minerals such as clays and iron oxides, pH, and major ion 
concentrations in soils (Li et al. 2018).” 

Item 6
P3, Section 2, last paragraph. 
“This variation appears to result largely from a dependence on soil concentration, where higher soil 
concentrations result in lower TFs” – more information on the approximate range of low vs. high 
soil concentrations is required. Adoption of the maximum TF may be unnecessarily conservative in 
the situation where uptake is a concern (e.g., at higher soil concentrations, where the TF is lower). 

Item 7
General, Tables A3 and A5
Confounding assumptions have been made in the adoption of the derivations for PFOS vs. PFHxS. 
For example, the transfer factor derivation of PFHxS (Table A5) considers wheat grass, wheat 
(grain, root and shoots) and cucumber stems and leaves, however these non-edible portions or 
“vegetative parts” are not considered in the original derivations for PFOS (e.g. Table A3) and 
PFOA. Therefore, justification should be provided as to why they are included for PFHxS (other 
than limited available data overall).

Item 8
Tables A1 and A3 
Variability in vegetable groupings in tables e.g., carrot, cucumber, radish, potato and lettuce are 
included in both Tables A1 and A3, but it is unclear why the same vegetable would be in both 
tables – perhaps this can be more clearly articulated if the transfer factors in Table A3 are 
representative of non-edible parts (and what these are).

Item 9
Tables A1 and A3 
These “other” (Table A5, e.g., cucumber, wheatgrass) plant types, generally had high TFs than 
edible plant types such as celery, further biasing the TF high for PFHxS. 

Item 10
General, Tables A1
A number of highly conservative assumptions are adopted, for example, the potato peel transfer 
factor adopted for tuber vegetables. This value is 1-2 orders of magnitude higher than other 
studies/parts and we note that potato peel will constitute a proportionally small amount to the total 
vegetable dietary intake. 

Item 11
Table 3
Consider renaming right column to “Reference concentration” (instead of TRV: Inhalation)

Item 12
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General
Information should be included regarding sampling methods for comparative purposes (e.g., was 
produce rinsed? Was excess soil removed?), and to ensure that this is not contributing to the 
variable TFs reported.

Item 13
P16, Consideration of PFHxS 
“In addition, studies have shown that plants have the potential to uptake PFAA precursors (e.g., 
PFOSA) and transform these to PFAAs in vivo.” – Does this imply that sulfonamides should be 
considered in the derivation (or that the screening levels should be protective of 
PFOS+PFHxS+PFOSA exposure)?

Item 14 
General
Has consideration been given to deriving distinct criteria for PFOS and PFHxS separately as 
opposed to the sum of the two analytes? 

 

  

8. Environmental guideline values  

8.2 Ecological guideline values 

  

General
It is suggested that a value of 0.14 mg/kg should apply for all land uses for intensively developed 
sites with no secondary consumers and minimal potential for indirect exposure. We consider that 
this is too conservative. In the case of intensively developed sites with minimal potential for 
indirect exposure, such as occurs with high density residential, commercial and industrial land, and 
in some cases medium density residential land, the general trend towards intensive developments 
where the land is largely covered with buildings, structures and paving creates the situation where 
the risk posed by PFAS to ecological values is low. In particular, development will often involve 
stripping of top soil and then covering the remaining material with the buildings, structures and 
paving. If there is a small percentage of the site where plantings might occur, these will often be 
structurally and nutritionally unsuitable for plant growth after the site works, and will require as a 
matter course filling of the particular areas with clean top soil if plantings are proposed. As such, 
we consider that a value of 0.14 mg/kg to protect this common situation is inappropriate, and should 
not be set as the default. Instead, there should be commentary that the limiting factor in most 
intensively developed sites (as described in the text of section 8.2) should be set on the basis of 
protection of direct contact human health (20 mg/kg). There may also be a need to consider the 
potential for migration (eg leaching and contamination of groundwater or transport in rainfall 
surface water runoff); however, in most cases where the site is largely covered with buildings and 
paving, such transport can be expected to not occur or to be minor.  
In general, these comments reflect our concern that, in intensively developed sites, there has been a 
general trend in the NEPM (ASC) 2013 to require protection of ecological values where the 
ecological value has been greatly diminished and has very limited value as a result of the nature of 
the intensive development. Because, as a result of population growth, in general our urban areas are 
becoming more rather than less intensively developed, it will be more sustainable  to not seek to 
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protect ecological values as the default and instead to require this only where it is envisaged that a 
less intensive development with large areas of exposed soil are likely. We note that in the early days 
of soil contamination assessment it was generally not required to protect ecological values on such 
sites; we consider this was a more sensible and sustainable approach and the PFAS NEMP should 
reflect a change back to this earlier policy position, rather than defaulting to what will be in most 
cases unnecessarily stringent and precautionary requirements. 
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Draft PFAS National Environmental Management Plan Version 2 sections 

 

If you have specific comments or suggested text changes, please clearly identify the extract of the 
relevant part of the NEP on which you are providing feedback. 

  
Footnote 5: Footnote 5 on Bioavailability states “Research shows that the behaviour of 
PFAS in environmental media – for example sorption in soil (Li et al 2018) and uptake from 
soil (Bräunig et al 2019) - is variable and relatively unpredictable across a range of spatial 
scales”.  Although ‘bioavailability’ is mentioned in the glossary, only a single reference 
provided, and there is no further explanation of the consideration of bioavailability in risk 
assessment in the text of the plan (except for the footnote). Suggest either supplementing 
references or directly guiding readers to the CRC CARE 2018, Practitioner guide to risk-
based assessment, remediation and management of PFAS site contamination, CRC 
CARE Technical Report no. 43, CRC for Contamination Assessment and Remediation of 
the Environment, Newcastle, Australia. This document provides an understanding of 
bioavailability considerations (including limitations) for PFOS and PFOA in a way that is 
useful and applicable for site contamination risk assessment and remediation decision-
making. It can be expected that the utilisation of bioavailability will benefit considerably 
from new research. 

8. Environmental guideline values  

8.1 Human health guidance values 

 

Table 1 – title needs to state ‘drinking water’ (similar to Table 2). Perhaps consider 
listing TDI separately as that would apply to all environmental matrices.

  

8. Environmental guideline values  

8.2 Ecological guideline values 

Section 8.2.1; Page 29: The value of 0.140mg/kg “may be used to trigger a detailed 
assessment…” This value is carried over from NEMP1, but there is little context 
provided for its use in the text on page 29. It’s omission from Table 3 implies that it 
has no status. Why not include this value in Table 3 with relevant caveats (and 
thereby provide that appropriate status)?
Section 8.2.3; Page 31: Table 5: guideline values are currently under review by 
CRC CARE, utilising the revised ANZGFMWQ process and some new data. When 
developed, the revised guideline values will be provided to ANZGFMWQ
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10. On-site storage, stockpiles, and containment 

10.1 Storage, stockpiles, and containment 

 

Section 10.1, Page 39: “…content below 50mg/kg” – presumably this is the 
Stockholm value (see comments in Table 2). Indicate source.

 

  

10. On-site storage, stockpiles, and containment 

10.2  Design considerations 

 

Section 10.2 Page 40: the dot points appear to cover all the requirements, but their 
sequencing appears to be somewhat haphazard

  

10. On-site storage, stockpiles, and containment 

10.3 Guidance note - On-site storage and containment 

 

Page 40: ‘as first flush systems ‘– agree with the sentiment, but are there not some 
similarities with leachate management systems (see last paragraph, p43). 
Presumably it would not hurt to install a first flush system, but (as indicated) this 
should not be relied upon.

 co-location with flammable materials – if this is to be allowed, should indicate under 
what circumstances
Section 10.3.3: use of IBCs – presumably some account needs to be taken of the 
material from which the IBCs are fabricated
Section 10.3.5 and 10.3.6: need for risk assessment – there appears to be a 
contradiction between the first paragraph in 10.3.5 (“may be required”) and 10.3.6.
Section 10.3.7: presumably this relates to long-term containment systems
Section 10.3.8: could not see previous reference to ‘end-of-life caps’. Should the 
text make a distinction between caps for storage and stockpiles (presumably 
temporary) on the one hand, and containment (presumably long term) on the other

  

12 Reuse of PFAS-contaminated materials 

12.1  Reuse without a risk assessment 
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15. Wastewater treatment 

15.1 PFAS Management Framework 

 

 

 

  

15. Wastewater treatment 

15.2 Additional management tools 

 

 

  

Appendix D. Example PFAS Management Framework for a Wastewater Utility 

 

 

Other: 

References:

These include CRC CARE Technical Report no 38. That Technical Report has been 
withdrawn (and is no longer available on the CRC CARE website), and has been 
replaced with the updated version (correct citation provided): 

CRC CARE 2018, Practitioner guide to risk-based assessment, 
remediation and management of PFAS site contamination, CRC CARE 
Technical Report no. 43, CRC for Contamination Assessment and 
Remediation of the Environment, Newcastle, Australia.

       and supported by (correct citation provided)
CRC CARE 2016, A human health review of PFOS and PFOA, CRC 
CARE Technical Report no. 42, CRC for Contamination Assessment 
and Remediation of the Environment, Newcastle, Australia.  
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Draft PFAS National Environmental Management Plan Version 2 sections 

If you have specific comments or suggested text changes, please clearly identify the extract of the 
relevant part of the NEP on which you are providing feedback. 

  

8. Environmental guideline values  

8.1 Human health guidance values – Derivation of human health soil screening criteria 

Review of “Human health soil screening criteria for PFOS, PFHxS and PFOA, Calculation protocols 
and draft values for potential inclusion in the PFAS National Environmental Management Plan”, 
NSW Government.

Reviewer 1
Item 1
P2, Section 2, Table 1. 
The difference in toxicity reference values between PFOS and PFOA is a factor of 8, whereas the 
difference in derived criteria is 10. These derived criteria have been rounded to 1 significant figure. 
This should be states as a table footnote. 

Item 2
P2, Section 2, Table 1. 
Industrial / commercial criteria for PFOA is 50 mg/kg with a note that it was set in anticipation of 
the Stockholm Convention low content limit. No other information has been presented on this. Does 
the assumptions used to derive this number contradict any of the assumptions used in the derivation 
of the other criteria?

Item 3
P3, Section 2, last paragraph. 
The application of 20% of the TDI for the derivation of PFAS criteria in soil is a reasonable 
approach given that often other pathways contribute to PFAS exposure, especially exposure to 
water. 
However, it should be noted this differs from the approach taken in the NEPM to derive the HILs. 
In the development of HILs the “background contribution” of the TDI is based on actual 
background exposure data from water, diet, air, etc, whereas in this case the 80% contribution is an 
allowance for multi-pathway exposure. The background exposure for PFOS (ie for non-impacted 
sites) is approximately 5% of the TDI and for PFOA is less than 1% (Toms et al, 2014). 
An additional paragraph in this section is warranted, indicating that when site-specific risk 
assessments include multi-media and multi-pathway exposure, the true background exposure should 
be used rather than the 80% allowance, in conjunction with multi-media concentrations and multi-
pathway exposure estimates.

Item 4
P6, Section 4, Table 2, “Background intake” and footnote 1. 
While this is the same list of parameters in the HIL derivations, for PFAS the “Background intake” 
is incorrectly labelled as it is not background exposure, rather it is an allowance for multi-pathway 
exposure, as well as background exposure. This table can be easily misinterpreted to suggest that 
80% of the TDI should be used for background exposure in site-specific risk assessments where 
multi-media and multi-pathway exposures are considered. (See Item 3)
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Item 5
P12, Appendix A, last paragraph. 
“This variation appears to result largely from a dependence on soil concentration, where higher soil 
concentrations result in lower TFs. This finding supports the use of the maximum TF for each plant 
category, rather than using the mean or median, which would underestimate plant concentrations in 
less contaminated soils.” 
There are no soil concentration data in Tables A1 to A4 to justify this statement and whether the 
maximum TF is more appropriate than the mean. 
Also, this statement contradicts a statement in Section 5 (p9) of the report, “Plant uptake of PFAAs, 
including PFOS, PFHxS and PFOA, is also likely to be influenced by parameters such as organic 
carbon content, presence of specific minerals such as clays and iron oxides, pH, and major ion 
concentrations in soils (Li et al. 2018).” 

Item 6
P3, Section 2, last paragraph. 
“This variation appears to result largely from a dependence on soil concentration, where higher soil 
concentrations result in lower TFs” – more information on the approximate range of low vs. high 
soil concentrations is required. Adoption of the maximum TF may be unnecessarily conservative in 
the situation where uptake is a concern (e.g., at higher soil concentrations, where the TF is lower). 

Reviewer 2
Item 1
General, Tables A3 and A5 
Confounding assumptions have been made in the adoption of the derivations for PFOS vs. PFHxS. 
For example, the transfer factor derivation of PFHxS (Table A5) considers wheat grass, wheat 
(grain, root and shoots) and cucumber stems and leaves, however these non-edible portions or 
“vegetative parts” are not considered in the original derivations for PFOS (e.g. Table A3) and 
PFOA. Therefore, justification should be provided as to why they are included for PFHxS (other 
than limited available data overall).

Item 2
Tables A1 and A3 
Variability in vegetable groupings in tables e.g., carrot, cucumber, radish, potato and lettuce are 
included in both Tables A1 and A3, but it is unclear why the same vegetable would be in both 
tables – perhaps this can be more clearly articulated if the transfer factors in Table A3 are 
representative of non-edible parts (and what these are).

Item 3
Tables A1 and A3 
These “other” (Table A5, e.g., cucumber, wheatgrass) plant types, generally had high TFs than 
edible plant types such as celery, further biasing the TF high for PFHxS.

Item 4
General, Tables A1
A number of highly conservative assumptions are adopted, for example, the potato peel transfer 
factor adopted for tuber vegetables. This value is 1-2 orders of magnitude higher than other 
studies/parts and it we note that potato peel will constitute a proportionally small amount to the total 
vegetable dietary intake. 
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This conservativism is further exacerbated given that the PFHxS TF is adopted as a factor of the 
PFOS TFs which were based upon the maximum reported food group, therefore representing the 
maximum of a maximum. TFs should be considered independently, noting that the PFHxS data 
quality is reduced as compared to PFOS. 

Item 5
Table 3
Consider renaming right column to “Reference concentration” (instead of TRV: Inhalation) 

Item 6
General
Information should be included regarding sampling methods for comparative purposes (e.g., was 
produced rinsed? Was excess soil removed?), and to ensure that this is not contributing to the 
variable TFs reported.

Item 7
P16, Consideration of PFHxS 
“In addition, studies have shown that plants have the potential to uptake PFAA precursors (e.g., 
PFOSA) and transform these to PFAAs in vivo.” – Does this imply that sulfonamides should be 
considered in the derivation (or that the screening levels should be protective of 
PFOS+PFHxS+PFOSA exposure)?

Item 8
General
Has consideration been given to deriving distinct criteria for PFOS and PFHxS separately as 
opposed to the sum of the two analytes? 
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Draft PFAS National Environmental Management Plan Version 2 sections 

If you have specific comments or suggested text changes, please clearly identify the extract of the 
relevant part of the NEMP on which you are providing feedback. 

  

8. Environmental guideline values  

8.1 Human health guidance values 

8.1.2 Soil guidance values for direct exposure 

In Section 8.1.2 it is stated that “human health based soil guidance values (Table 2) should only be 
used to assess potential human exposure through direct soil contact”. However, the derivation of 
the residential screening criteria takes into consideration a proportion (10%) of ingestion of home 
grown produce (i.e. secondary contact).  Suggest that the text be modified to: 

These human health based soil guidance values (Table 2) should only be used to assess potential 
human exposure through direct soil contact with minimal (10%) home produce ingestion. 

Table 1. Health based guidance values for use in site investigations in Australia 

Note that both of the terms “Human Health based Guidance Values” and “Human Health Based 
Guidance Values” are used in the heading and content of Table 1.  Could the terminology for these 
values please be consistent? 

Soil – human health screening value: Residential with garden/accessible soil  

In relation to the Human health soil criteria for PFOS, PFHxS and PFOA (OEH 2019) for residential 
with garden/accessible soil land use (Table 2): 

It would be useful to have a separate criterion for PFOS and PFHxS because: 
o It is unlikely that any site will have a 50:50 ratio of PFOS and PFHxS (which is the 

assumption behind the derived residential soil screening / guidance values) 
o The guideline assumes 80% background, so it may not be necessary to sum PFOS 

and PFHxS  
Plant uptake factor should be for edible plant tissue: 

o PFOS and PFOA transfer factors (Table A1 and A2 respectively) are in part based on 
a value for “potato peel”; it is considered unlikely that people will only consume the 
peel (independently of the potato)  

o PFHxS transfer factor (Table A5) included consideration of “stems/leaves” of 
cucumbers which are not typically consumed and wheat (grain, root/shoot) which is 
not typically grown in a home garden setting.  

The geometric mean of the maximums of the ratio of transfer factors from soil to plants of 
6.9 can only be replicated with the data presented if the ratio transfer factor of 25 for 
wheat grass is retained in the calculation.  

o As a footnote to table A5 it is stated that “the TF for wheat grass grown at a 
firefighting training group (TF=78) was excluded, as the soil concentrations (13,400 
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situations”.  
o If the 25 is excluded from the geometric mean of the maximums of the ratio 

transfer factors the result is 5.7 instead.  
It is difficult to validate the calculation of the transfer factor ratios based on the 
information provided in the Table A1, A2, and A5). It would be appreciated if the values 
used to calculate the transfer factors were presented in the OEH document, rather than 
consultants needing to go back to original literature.  

  

8. Environmental guideline values  

8.2 Ecological guideline values 

8.2.1 Soil criteria for investigation – ecological guideline values  

Table 3: Soil Criteria for investigation – ecological guideline values 

Interim soil – ecological direct exposure 

The use of the human health screening value for public open space as an interim soil value for the 
protection of direct exposure of ecological receptors is considered inappropriate. In accordance 
with the National Environment Protection (Assessment of Site Contamination) Measure (2013) 
(ASC NEMP 2013) screening guidance values for the protection of ecological receptors should be 
based on a species sensitivity distribution (where sufficient data is available) or an assessment 
factor approach. The adoption of a human health screening value for protection of ecological 
receptors is inconsistent with both of these methods.  

In addition, the adoption of the human health screening value prohibits the meaningful 
interpretation of screening level exceedances. The human health open space screening criteria for 
PFOS is based on 20% of the FSANZ TDI, which in turn is based on decreased parental and 
offspring body weight gain in a reproductive toxicity study in rats (FSANZ 2017). Based on the 
guidance in the PFAS NEMP (V.2) this screening guidance value is intended to identify a potentially 
unacceptable risk to soil dwelling organisms such as earthworms and plants. However, it is unclear 
how weight loss in rats can be related to ecologically relevant effects of PFOS on soil dwelling 
organisms such as earthworms and plants. Similar issues exist for PFOA.  

Furthermore, it is considered unlikely that there are land use scenarios where it is appropriate to 
routinely exclude the potential for secondary exposure. Even in a commercial/industrial setting, 
where habitat may be limited for ecological receptors, if plants and soil dwelling invertebrates are 
present it is likely that there will also be birds and small terrestrial mammals. Therefore, it is 
expected that the “ecological indirect exposure” criterion would be applied in the first instance, 
with risks subsequently discussed in terms of a conceptual site model that considers factors such 
as the location of the site within surrounding areas, the ecological value of areas of open soil, and 
the potential for ecological species to obtain a high proportion (or all) their food from the site.  
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Interim soil – ecological indirect exposure 

The commercial/industrial soil criterion for PFOS of 0.140 mg/kg from CCCME described in the 
“comments and source” information of Table 3 (Row 2) is not considered to be appropriate for an 
Australian context. This soil criterion is the concentration required in soil so that migration of PFOS 
through groundwater and into a surface water body does not exceed the Canadian freshwater 
PFOS criteria of 6.8 g/L. The issues with this approach include: 

The methodology used to derive the 0.140 mg/kg PFOS soil criterion is inconsistent with 
Australian Guidance (ASC NEMP 2013, ANZECC and ARMCANZ 2000; ANZG 2018). 
It is preferable to evaluate risk to freshwater ecological receptors by comparing 
concentrations from water samples to the Draft Australian PFOS water quality guidelines, 
rather than making assumptions about transport pathways and leaching from soil.  
The 0.140 mg/kg PFOS soil criterion from CCME may not be adequately protective of 
aquatic receptors: The Canadian freshwater guidance value of 6.8 g/L is five orders of 
magnitude higher (i.e. less conservative) than the draft ANZG (2018) guidance for PFOS 
currently available (0.00023 g/L) for 99% species protection and one order of magnitude 
above the 95% protection value of 0.13 g/L.  
There is significant uncertainty regarding the representativeness of the soil parameters 
used by CCME for the modelled migration of PFOS for Australian Conditions.  

Based on these issues, it is recommended the 0.140 mg/kg is not included in PFAS NEMP Version 
2.0. 

8.2.2 Terrestrial Biota Guideline Values 

The use of the word “terrestrial” in the title to Section 8.2.2 and the title to Table 4 is considered 
inappropriate as this section / table applies to both terrestrial and aquatic species. Aquatic birds 
such as grebes and aquatic mammals such as the Australian water rat (Hydromys chrysogaster) 
may be receptors of interest on a site and this section applies equally to both aquatic and 
terrestrial receptors.  

Table 4. Terrestrial biota guideline values 

Ecological Direct Exposure for Wildlife Diet 

In Table 4, the use of the word “aquatic” to describe biota consumed by mammals and birds is 
unnecessarily restrictive for the application of the criteria. In accordance with the ECCC 2018 the 
guidelines are based on conventional toxicological feeding studies; for mammals from the 

rats from a two-year chronic 
toxicity diet study, and for birds the low observe adverse effect level does rate in northern 

it is considered appropriate to apply these criteria to both aquatic and terrestrial food sources.  
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Ecological exposure protective of birds 

The “additional uncertainty factor” used to calculate the Sum(PFOS+PFHxS) criterion for ecological 
exposure protective of birds (bird eggs) shown in Table 4 should be specified and a rationale 
provided for its selection. It appears as through an uncertainty factor of 10,000 has been applied: 
the ECCC (2017) value is 1.9 g ww and the value presented in Table 4 of the NEMP (version 2.0) 
is 0.2 kg ww or g ww.  

8.2.3 Aquatic Ecosystems: Freshwater and marine water guideline values 

Table 5: Freshwater and marine guideline values 

Note 3 to table 5 specifies that “the 99% level of protection be used for slightly to moderately 
disturbed systems”. There is some confusion in the industry about the application of the water 
quality guidelines for PFOS and PFOA for slightly to moderately disturbed systems (Table 5). A 
number of consultants have reported that bioaccumulation and biomagnification of PFOS / PFOA 
in aquatic systems (which is a consideration for these compounds) can be accounted for by 
undertaking biota sampling, therefore a 95% species protection level (that protects “direct 
exposure” of aquatic receptors) can be applied for “slightly to moderately disturbed ecosystems”.  
The outcome of this approach is that the 99% species protection levels are not applied to “slightly 
to moderately disturbed” systems.  

This approach is inconsistent with the ANZECC and ARMCANZ (2000) and ANZG (2018) guidance 
regarding the bioaccumulative and biomagnifying chemicals and has the following limitations: 

Bioaccumulation is an increased body burden of the toxicant following uptake from 
ambient media and/or food. 
Direct toxicity and effects due to bioaccumulation of the toxicant occur simultaneously in 
the exposed organism i.e., direct toxicity includes some degree of effect following 
bioaccumulation (noting the potential for bioaccumulation effects increases with the 
duration of receptor exposure). 
Bioaccumulative effects are not just limited to birds and mammals, but can occur in the 
exposed organisms themselves, and in higher order aquatic invertebrates, amphibians, 
reptiles and fish. 
Although the default approach of increasing the level of protection for bioaccumulative 
compounds has no biological basis, there is no other method endorsed in Australian 
guidelines to account for bioaccumulation in exposed receptors. 
The biota guideline values (in Table 4) used for the assessment of potential adverse effects 
to air-breathing (mammals and birds) higher order organisms (following bioaccumulation 
and biomagnification in food items). For example, collection of fish tissue and analysis for 
PFAS does not provide information as to potential effects from bioaccumulation on the 
fish themselves, or higher order fish. 

We suggest that further clarification in Note 3 of Table 5 to ameliorate the confusion in the 
industry about the appropriate use of the 99% species protection level.  
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10. On-site storage, stockpiles, and containment 

10.1 Storage, stockpiles, and containment 

No comment 

  

10. On-site storage, stockpiles, and containment 

10.2  Design considerations 

No comment 

  

10. On-site storage, stockpiles, and containment 

10.3 Guidance note - On-site storage and containment 

No comment 

  

12 Reuse of PFAS-contaminated materials 

12.1  Reuse without a risk assessment 

No comment 

  

15. Wastewater treatment 

15.1 PFAS Management Framework 

No comment 

  

15. Wastewater treatment 

15.2 Additional management tools 

No comment 

  

Appendix D. Example PFAS Management Framework for a Wastewater Utility 

No comment 
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Other comments: 

9.  Contaminated Site Assessment  

9.1.4 PFAS Transformation 

TOPA and TOFA have been provided as examples of ‘advance analytical techniques’. We would 
suggest that these methods are not especially ‘advanced’; they are at a lower level of technical 
development and rigour compared to more standard analytical methods. Therefore, we suggest 
TOPA and TOFA are more correctly identified as ‘emerging’ or ‘non-selective screening’ methods. 
There is some perception in the industry that these are highly technical and definitive techniques, 
which is incorrect and should not be enforced in the NEMP Version 2.0. 

19.  PFAS analysis 

As Section 19 is titled “PFAS Analysis” and the majority of that section is concerned with TOPA and 
TOFA, this implies a degree of importance of these analysis methods in the wider assessment of 
PFAS.  Whilst some of the limitations and cautions regarding these methods are stated, there is 
currently a perception in the industry that these methods are ‘required’ and of high value in all 
assessments.  We suggest either including a clear and definitive statement that these methods are 
(currently) additional screening techniques that may be of use in some assessments, or balance 
the discussion of TOPA and TOFA with an equally lengthy (and probably unnecessary) discussion 
on the other methodologies covered in Table 7. 

18.  PFAS Sampling 

18.3.1 Quality assurance and quality control 

The rate of QAQC samples specified in the NEMP version 2 should generally be in line with the 
Standard guide to the investigation and sampling of sites with potentially contaminated soil 
(AS4482) and ASC NEMP Schedule B2 (2013). Laboratory reporting on the standard suite of PFAS 
in environmental media has improved in rigour and reproducibility, therefore it is no longer 
necessary to obtain blind, split and rinsate blanks at a rate of one for every 10 primary samples. In 
accordance with The Australian Standards (AS4482) QAQC samples should be collected a rate of 1 
in 20 primary samples.  
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Draft PFAS National Environmental Management Plan Version 2 sections 

If you have specific comments or suggested text changes, please clearly identify the extract of the 
relevant part of the NEP on which you are providing feedback. 

General Comments: 

A. Battelle Bioremdiation and Sustainable Engineering Symposium – BioSymp2019 (Baltimore, April 
2019). 

Site safety on PFAS sites adopting personal PPE is paramount. Chuck Neslund (Eurofins Lancaster) 
confirmed the ITRC course goal that field sampling and contractor safety is of primary importance, 
followed by compliant SAQP procedures to manage potential cross contamination risks. 

- The draft Australian #NEMP (V2) could consider adding such a qualifying statement to sections: 
18.1, 18.2, Guidance Note, Handling & Processing. 

B. BioSymp2019 - Chuck Neslund also presented an overview of laboratory methods adopted in the 
US for PFAS determinations. Of note was the obvious contradiction between: 

- Established USEPA method 537 V1, 2018 (drinking water) prescribing whole sample plus 
sample bottle rinse through SPE with internal standard quantitation LC-MS/MS (including 
Isotope Dilution specified by US DoD/DoE QSM 5.2 App.B Table B15, 2018), 

- In comparison, the new draft USEPA SW846 for solid waste (environmental) method is 
proposing sample dilution in methanol (1:1) with direct injection on LC-MS/MS and 
quantitation using external standards (only). 

Why is the draft solid waste method adopting sample preparation and quantitation 
procedures which are different to the drinking water method USEPA 537 and which may 
complicate Data Quality Indicator (DQI) comparison when input in a conceptual site model? 
The Battelle panel answered that USEPA comprises various groups who provide technical 
direction for many projects. This emphasised the ridiculous circumstance where a high 
level quality method is prescribed by one group and an alternative method (nominated as a 
screen only method by other jurisdictions) can be put into the market for data users who 
do not understand the difference.  
I propose that the NEMP (V2) prescribe the minimum analytical method requirements to 
prevent labs from offering a high level method for Defence projects and a low quality level 
method for non-Defence projects. 

C. BioSymp2019 - Dora Chiang (CDM Smith) presented an informative session on #TOPA-PFAS 
emphasising the screening status of this method and that it should only be used to help identify 
source areas including characterisation for the potential presence of PFAA precursors that may 
convert to terminal end-point compounds having adopted criteria.  
 

Commentary on the development of a biological oxidation method by Queensland 
University could also be described here. 

  

8. Environmental guideline values  

8.1 Human health guidance values 
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8. Environmental guideline values  

8.2 Ecological guideline values 

 

 

  

10. On-site storage, stockpiles, and containment 

10.1 Storage, stockpiles, and containment 

I would like to suggest that the term “Containment Cell” also be defined as a “Containment 
and Treatment Cell” where the vertical walls and base material has been engineered to 
withstand emerging destruction technologies that the ARC funding grants are initiating 
June 2019 for completion in 2021/2022.  For example, the UNSW/ MU/ OPEC Systems Soil 
Liquifractionation to examine if a high pressure water/ aeration lance can liquify a sandy/ 
coarse soil and foam PFAS to the surface for vacuum and concentration into a low volume/ 
high concentration waste.  
ARC Project ID: SR180100021 

Link: https://rms.arc.gov.au/RMS/Report/Download/Report/a3f6be6e-33f7-4fb5-98a6-
7526aaa184cf/198 

Remediation strategies using Containment cells are being considered at present, and if 
there is no consideration for cell material selection and engineering strength, then 
research outcomes in 2021/ 2022 may be an opportunity lost. 

  

10. On-site storage, stockpiles, and containment 

10.2  Design considerations 
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10. On-site storage, stockpiles, and containment 

10.3 Guidance note - On-site storage and containment 

 

 

  

12 Reuse of PFAS-contaminated materials 

12.1  Reuse without a risk assessment 

 

 

  

15. Wastewater treatment 

15.1 PFAS Management Framework 

 

 

 

  

15. Wastewater treatment 

15.2 Additional management tools 

 

 

  

Appendix D. Example PFAS Management Framework for a Wastewater Utility 
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Draft PFAS National Environmental Management Plan Version 2 sections 

If you have specific comments or suggested text changes, please clearly identify the extract of the 
relevant part of the NEP on which you are providing feedback. 

  

8. Environmental guideline values  

8.1 Human health guidance values 

Regarding the updated ‘Residential with garden/accessible soil’ guidance value, Senversa 
considers that the approach of deriving a single screening level for PFOS + PFHxS reduces the 
usefulness and practical application of the screening level.  

Given the different soil to plant transfer factors identified for PFOS vs. PFHxS (and the associated 
different screening levels that would be derived for these compounds if they were considered 
separately), it is considered more appropriate and transparent to derive separate screening levels 
for PFOS and PFHxS, noting that the assumed background intake (80%) and other conservative 
elements of the derivation are likely to still be protective even allowing for cumulative exposure. 

Please see our more detailed comments on the supporting documentation presented at the end of 
these comments. 

  

8. Environmental guideline values  

8.2 Ecological guideline values 

Senversa agrees that the revised ecological guideline values (and accompanying discussion) are 
improved from NEMP 1.0.  

The discussion in the document could benefit, however, from acknowledgement that the PFOS 
guideline for indirect exposure (0.01 mg/kg) is for the most conservative species group 
(insectivorous mammals) and that the Canadian guidance provides other screening levels which 
may be applicable where such receptors are absent.  

  

10. On-site storage, stockpiles, and containment 

10.1 Storage, stockpiles, and containment 
 
It is unclear whether the NEMP is supportive of containment when there are different messages 
embedded in the guidance. For example, the sentence “

” This could be 
misinterpreted that the containment solution developed for a particular site issue has not 
considered those risks in the siting, design, construction quality assurance and aftercare phases of 
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works proposed to address a PFAS source. It is suggested that this sentence be removed or 
recrafted to emphasise its intent. 
 
The use of a combination of on-site encapsulation and chemical binding and immobilisation is not 
supported by current studies. We have been involved in one independent study of proprietary and 
off the shelf amendments (e.g. GAC, PAC, amended clays, etc.) and this did not demonstrate 
complete immobilisation such that some form of hydraulic separation (i.e. cover/capping) was not 
also required. As such the expense and effort in applying stabilisation amendments is not 
indicated or supported where separation of the contaminant from the environment will still be 
required. Further, Appendix C refers to a ‘grab-bag’ of potential options, some of which are highly 
experimental and without vendors to supply and therefore the technology list is not considered 
realistic in setting expectations around PFAS treatment . The entire Appendix should be 
reconsidered.  

 

  

10. On-site storage, stockpiles, and containment 

10.2  Design considerations 

As an overarching comment the Conceptual Site Model (CSM) should set the scene for 
determining the key contaminant transport pathway(s) and receptors being managed. More 
background on this is required such that the dot points listed are not taken out of context where 
they may not apply (e.g. there is multiple reference to leachate, and in some containment 
solutions, there is no requirement for a leachate detection, collection or monitoring system). The 
structure of this section could benefit from a thematic discussion around the CSM, siting and 
design considerations. 

It is not clear that the use of covers (e.g. tarpaulins) is a recommended measure for temporary 
stockpiles. The sentence “

”’

  

  

10. On-site storage, stockpiles, and containment 

10.3 Guidance note - On-site storage and containment 

Refer above comment on the importance of understanding the key contaminant transport 
pathways via the development of the CSM. It is not a requirement on all sites to consider basal 
lining and leachate leak detection. Side wall lining and capping together with a perimeter 
groundwater monitoring well network may suffice in the suitable hydrogeological setting.   

The guidance could be more streamlined to discuss the process of: development of the design 
intent in a design report; establishing the design through the technical specification and drawings; 
and presenting the construction quality assurance plan – the process and document used to 
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confirm construction to the design. This information is packaged into a Construction Report, 
detailing the works. Following this an Environmental Management Plan (including aftercare 
inspection regime, monitoring of the environment, responsibilities for upkeep, etc).  

Section 10.3.1, 10.3.4 and 10.3.7 contain similar information with different emphasis and may 
therefore be misinterpreted when considering key design requirements such as basal lining and 
capping versus capping alone. Consideration should be given to consolidating these sections and 
being clear on definitions of ‘containment facility’. It would not be correct to define a cap/cover 
arrangement in the same way that a fully engineered repository is viewed (i.e. a containment 
facility). 

Section 10.3.10 it should be clearly stated that a sump collection system is for collection and that 
defined levels/volumes it is pumped out to an enclosed tank. The use of open leachate ponds 
should be avoided, to minimise future transference to other environmental media (e.g. air from 
aerosols, or into the food web via bioaccumulation through e.g. birds habiting the pond). Active 
evaporation needs to be defined such that it specifically excludes measures such as 
fogging/misting which would transfer PFAS to the air environment. 

  

12 Reuse of PFAS-contaminated materials 
Senversa notes that there is still some ambiguity between Section 12 (Re-use of PFAS-
contaminated materials) and Section 10 (On-site storage, stockpiles and containment).   More 
specifically: 

1. The NEMP implies that Section 10 pertains to the on-site temporary storage, but also 
permanent containment of PFAS impacted materials.  Whereas Section 12 appears to pertain 
to off-site reuse, but remains silent on this matter largely due to differing environmental 
regulatory considerations. 

2. “Reuse with a risk assessment” outlines a practical approach for on-site reusing PFAS impacted 
materials that may be generated during construction activities. However, in Senversa’s 
experience this practical risk assessment approach has not been considered by some 
Regulators, particularly in states where landfill disposal is prohibited.  Instead, practical on-site 
reuse options have been reviewed by the regulator with consideration to Section 10 and have 
essentially defaulted to minimum landfill containment cell specifications outlined in the EPA 
Victoria, 2015, Siting, design, operation and rehabilitation of landfills (pub. 788.3-2015), with 
consideration to Table 6 landfill acceptance criteria.    

Taking into consideration the above, the NEMP would benefit on further clarity about the 
definition of on-site reuse vs permanent on-site containment, and potentially linkages that need 
to be considered between Section 10 and Section 12.  In many instances, low-level PFAS impacted 
soils can be generated during construction works and be practically reused in the same area, in 
line with the risk assessment approach in Section 12 and provide an improved environmental 
outcome without the need for landfill specification requirements.  It does seem 
counterproductive, that landfill specification requirements are being imposed for the reused low-
level PFAS impacted soils, when other contaminants (i.e. Victorian Category B & C contaminated 
level soil) can be re-used on-site with consideration to the site Conceptual Site Model and 
removing the exposure pathway (e.g. permanent hard stand surfaces). 
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12.1  Reuse without a risk assessment 

Figure 1 (‘Decision Tree for reuse of soil materials’) appears to be inconsistent with the text 
description of the process, which states: 

‘A preliminary screening risk assessment may be acceptable in instances where PFAS 
concentrations in the material are at or below the relevant health and ecological 
assessment criteria, or where PFAS concentrations in the material can be demonstrated to 
be lower than background concentrations of PFAS in and around the proposed reuse 
location.’ (emphasis ours). 

However, despite the text stating that reuse may be acceptable where PFAS concentrations are 
lower than background concentrations (even if concentrations exceed relevant screening levels), 
Step 3C still triggers a more detailed risk assessment if any leachable concentrations of PFOS 
above the 99% species protection (0.00023 g/L) are detected. Step 4 of the decision tree 
(Comparison to background concentrations) is only triggered if leachate concentrations are at or 
below relevant health and ecological assessment criteria. As a result, the decision-tree only leads 
to reuse without a risk assessment if PFAS concentrations are below relevant criteria AND below 
background levels. This contradicts the description of the process (see above) which indicates that 
reuse can occur if concentrations are below criteria OR below background levels.  

In addition: 

 The requirement to meet the 99% species protection level should be better 
clarified. Because the current 99% protection DGV is below typical laboratory 
detection limits, it is unclear whether non-detect results should be interpreted 
as potentially exceeding the DGV, or whether only results above the detection 
limit are considered to exceed the DGV.  

 The decision-tree does not include a pathway for comparison of total soil 
concentrations to background levels in soil. This should be added to the 
decision-tree, to be considered as well as comparison of leachable 
concentrations to background levels in surface water and groundwater.  

  

15. Wastewater treatment 

15.1 PFAS Management Framework 

 

 

 

  

15. Wastewater treatment 

15.2 Additional management tools 
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Appendix D. Example PFAS Management Framework for a Wastewater Utility 

 

 

 

  

Supporting Documentation: Human health soil screening criteria for PFOS, PFHxS and PFOA 

Given the difference in soil to plant transfer characteristics between PFOS and PFHxS (and the 
associated difference in screening levels that would be derived for these compounds if they were 
considered separately), Senversa considers that the approach of deriving a single screening level 
for PFOS + PFHxS reduces the usefulness and practical application of the screening level.  

It is considered more appropriate and transparent to derive separate screening levels for PFOS 
and PFHxS, noting that the assumed background intake (80%) and other conservative elements of 
the derivation are likely to still be protective even allowing for cumulative exposure (see further 
discussion in below bullet points).  

This is based on the following considerations: 

 While the toxicity of these compounds is assessed to be the same, the plant 
transfer characteristics are very different, and the relative concentrations of 
these compounds in the environment can vary significantly from site to site.  
Deriving a single screening level based on a default assumption that PFOS and 
PFHxS will be present at equal concentrations is therefore not appropriate.  

 Utilising the transfer factors presented in the document to develop separate 
screening levels for PFOS and PFHxS, the following values are derived: 

 PFOS: 0.04 mg/kg 

 PFHxS: 0.006 mg/kg 

These values are noted to be an order of magnitude different, with the overall screening level 
(0.01 mg/kg) four times lower than the screening level derived for PFOS, and therefore four times 
lower than a screening level appropriate for sites where PFOS is the dominant PFAS (which is 
common).  While the difference between 0.01 mg/kg and 0.04 mg/kg may not seem very large, 
from Senversa’s experience on multiple PFAS projects, the soil concentrations measured in 
residential backyards in the vicinity of source sites are commonly within this range.  On this basis, 
even where further risk assessment can be later used to demonstrate risks are low and 
acceptable, the difference between these values could have significant impact in (unnecessarily) 
raising potential concerns for many residents on such properties. 

 The methodology adopted to develop the combined screening level is not 
particularly transparent or clear.  The adjustment is presented at the transfer 
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factor stage, as opposed to deriving screening levels separately for PFOS + 
PFHxS, and then combining these to develop an overall screening level (which 
considers cumulative risks based on a known composition).  Such an adjustment 
could be undertaken on the following basis: 

 

Presenting the derivation in this way would result in the same overall screening level (for 
the default 50:50 composition assumed in the derivation document), but would provide 
greater clarity, and would make adjustments based on site specific composition more 
straightforward.  However, Senversa considers there are still limitations with this 
approach: 

 There are limitations with the selection of a single screening level for 
PFOS+PFHxS based on an assumed composition.  The ratio between PFOS and 
PFHxS can be highly variable, and a single screening level (derived based on an 
assumed ratio) will rarely be applicable.  It will be overly conservative on sites 
where PFOS dominates (and may result in unnecessary concerns where 
assessors do not identify at an early stage that adjustment can be undertaken), 
and may offer inadequate protection on other sites.   

 Given other areas of conservatism in the screening levels (in particular the 
assumption of 80% of the TDI from other sources), Senversa considers that 
derivation of separate screening levels for PFOS and PFHxS, and separate 
application of these would be adequately conservative, and would have the 
benefit of being clearer and more transparent regarding the potential risks 
associated with PFOS and PFHxS.   

 If the approach of separate screening levels is considered inadequately 
conservative to account for the potential cumulative risks, an alternative 
approach could be to present the individual screening levels, together with 
guidance that a hazard index assessment should be undertaken where the 
concentrations of PFOS and PFHxS approach the screening levels.  The hazard 
index can be checked as follows: 

 

Where the HI is less than 1.0, the cumulative risks are assessed to be low and acceptable. 

Appendix A 

The following comments relate to our review of the transfer factors presented in Appendix A. 

PFOS transfer factors 

 For PFOS, the selected value for green vegetable (0.2) is for celery, even though there is 
data for lettuce (specified by the NEPM as a type example of green vegetable), and (with 
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reference to FSANZ) the consumption rates of leafy vegetables (such as lettuce) are higher 
than stem vegetables (such as celery) such that the transfer factors for lettuce are likely to 
be of greater relevance. 

 Onion is listed as a “green vegetable” in Table A1, though in line with the NEPM, this is a 
type example of a root vegetable, and should be included in this section of the table. 

 For tuber vegetables, a higher transfer factor for potato peel is selected, even though this 
is 10 times higher than the TFs for potato flesh, which are likely to be more representative 
in estimating overall produce concentrations.  Even if potato peel is eaten, it represents a 
very small proportion of tuber vegetable intake. A weighted average approach, or the 
adoption of a high-end value for potato flesh may be more appropriate. 

 For fruit, the HIL considers consumption of tree fruit specifically (i.e. this is the basis of the 
consumption rate).  It is unclear that the data for peas is relevant to estimate a TF for fruit.  
Peas are legumes (not fruit) and may be more accurately included in the green vegetable 
assessment,  

 For fruit, it is noted that data from Blaine 2014a for tomato is excluded, presumably 
because the PFOS concentration in tomato was at the LOQ.  This data could also be 
considered, as an upper bound TF can be estimated for this data and considered together 
with the other TFs in defining the value to be selected.  It is noted that the Blaine 2014a 
tomato data could also provide an additional data point in estimating the fruit TF for 
PFHxS. 

PFOA transfer factors 

 The selected value for root vegetable (0.15) is for radish, even though it is considered likely 
that consumption rates of carrot would be greater and the carrot TF may therefore be 
more relevant. 

 For tuber vegetables, a higher transfer factor for potato peel is selected, even though this 
is higher than the TFs for potato flesh, which are likely to be more representative in 
estimating overall produce concentrations.  Even if potato peel is eaten, it represents a 
very small proportion of tuber vegetable intake.  A weighted average approach, or the 
adoption of a high-end value for potato flesh may be more appropriate 

 For fruit, the HIL considers consumption of tree fruit specifically (i.e. this is the basis of the 
consumption rate).  It is unclear that the data for peas is relevant to estimate a TF for fruit.  
Peas are legumes (not fruit) and may be more accurately included in the green vegetable 
assessment,  

Derivation of composite PFOS + PFHxS transfer factors 

It is unclear that the adopted methodology (where the ratio of TFs for PFOS and PFHxS is used to 
provide an adjusted TF for both PFOS and PFHxS is the most robust approach; in particular it is 
considered that this approach (as opposed to assessing PFHxS separately, and noting the 
limitations) is not particularly transparent or clear.  While the limited data available for PFHxS is 
acknowledged, the adopted approach has several limitations: 

 Even where a ratio approach may be required to estimate transfer factors for some groups 
(e.g. tuber vegetables), it is unclear why this method is used in preference to directly 
measured transfer factors for those vegetable groups where data is available. 

 Due to the different transfer factors, and different consumption rates, the screening level 
will be driven more by uptake into particular produce groups, and will therefore be more 
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sensitive to changes in the transfer factor for these specific groups.  If the TFs were instead 
derived separately for each vegetable group, there will be greater clarity/transparency that 
the most robustly defensible TF for each group has been adopted.  It is acknowledged that 
for some groups (e.g. tuber vegetables) there is insufficient data to select a measured 
PFHxS TF  

 It is not considered appropriate to use the maximum ratio from each study to estimate the 
ratio of TFs.  This approach is considered to introduce a level of bias; estimating the central 
tendency ratio (based on average TFs for PFOS and PFHxS for each study) would be more 
appropriate. Use of a central tendency ratio would more realistically account for sampling 
and analytical variability, while still providing a conservative assessment because the ratio 
would be applied to the upper bound PFOS transfer factor. 

 The extent to which the adjustment factor is driven by individual outlier values is not clear. 
 It is unclear whether the highest TF ratio (for wheat grass) is relevant.  There are PFHxS 

transfer factors for green vegetables (lettuce, celery) so it is unclear why data for a wheat 
grass would be given equal weighting in the TF estimation, when this species is likely to be 
of less importance/relevance for a pathway of home produce consumption.  It is 
additionally noted that a higher TF ratio for wheatgrass (from Bräunig, 2018) was excluded 
on the basis that the soil concentrations (13.4 mg/kg PFOS, 0.45 mg/kg PFHxS) are unlikely 
to be relevant for residential scenarios.  It is unclear that the TF ratio of 25 from this study 
which was selected is any more relevant, as it is for similarly impacted soils (2.2 mg/kg 
PFOS. 0.123 mg/kg PFHxS) which are also considered unlikely to be representative of most 
residential soils.  It is also noted that this result may have been confounded by the 
presence of precursors.  It is therefore unclear that this value should be included in the 
estimation of the overall transfer factor. 

 The adopted approach actually reduces the data which can be used.  If instead PFHxS TFs 
are estimated directly, the dataset will not be censored to exclude those studies for which 
there are TFs for PFHxS but not PFOS (for example, for Blaine 2014a there is a TF for PFHxS 
into tomato available (0.17) which could be adopted directly. 

 It is unclear that the data for peas is relevant to estimate a TF for fruit.  Peas are legumes 
(not fruit), and the HIL considers consumption of tree fruit specifically.  It may be more 
relevant to include this data point under green vegetables. 

Despite these limitations, Senversa notes that preliminary refinement of the TFs along these 
principles (i.e. selecting TFs for PFHxS where available, and using an adjusted PFOS value for tuber 
vegetables) resulted in a very similar PFHxS screening level, i.e. even though the transfer factors 
for the different produce groups were different, the overall screening level remained largely the 
same. 
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From: Ruth Jarman
To: PFASstandards
Subject: Submission on PFAS Draft NEMP version 2
Date: Thursday, 23 May 2019 8:59:15 AM

Hi guys,
 
Thanks for your hard work and efforts in putting together both NEMP version 1 and version 2.
The NEMP fills an important gap in Australian guidance for site contamination, and ongoing
updates to this document are important as knowledge about PFAS increases. 
 
I work for enRiskS, am the chair of the ALGA emerging contaminants interest group and also sit
on the ACLCA-Vic risk assessment sub-committee. These comments are my personal comments,
however are based on my experience in the industry.
 
My comments on version 2, for consideration, are as follows:

1. Version 2 does not provide details of the assumptions adopted to derive the revised soil
guideline for residential with garden/accessible soil (Table 2). It is acknowledged that
version 1 did not do this either, however at the time version 1 was released the Draft NSW
OEH guidance document with the assumptions used was available.  It is not possible to
review or provide technical comment on the revised guideline in NEMP version 2 without
information on the assumptions (with appropriate justification) that were used. It has
been indicated that a background document is pending however it has not yet been
released. Releasing the guideline without the background document containing the
assumptions is not particularly useful as it only provides some of the information that is
needed. It is not clear if doing things in this way constitutes full consultation. 

a. It is suggested that HEPA extend the consultation period for an appropriate period
of time following the release of the background document. A extension of 3 weeks
with notice following the release of the background document is suggested, to
allow people who wish to provide comment to prioritise this work. 

b. The background document should also include the details/justification in relation to
the revised ecological guidelines for soil.  This is useful work that has been
completed and should be available for review and comment during the
consultation period, and for industry use moving forward.  

 
Happy to discuss if further clarification is required, my contact details are below. 
 
Best Regards,
 
Ruth Jarman (MAppSci Toxicology; RACTRA)
Senior Consultant
 

 
Environmental Risk Sciences Pty Ltd (enRiskS)
Mobile: 
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Email: ruth@enrisks.com.au
 
www.enrisks.com.au
 
This email and any attachments are confidential. If you receive this message in error and are not the intended recipient
you should not retain, distribute or use any information in this email and you should destroy the email and any
attachments.
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From:
To:
Cc:
Subject:
Date:

Ruth Jarman

PFASstandards
RE: Submission on PFAS Draft NEMP version 2 [SEC=OFFICIAL]
Friday, 31 May 2019 3:35:29 PM

Hi  

Further to my e-mail below, we have picked up a typo in NEMP ver 1 which has been carried
through to NEMP ver 2:

The heading for Table 4 (Terrestrial Biota Guidelines) is listed as PFOS + PFHxS where it
should only be PFOS, consistent with all the other ecological guidelines.

By way of background, we can across this the other day as a result of a comment on one of our
reports, and the table heading didn’t look correct to us, as the Canadian guidelines are for PFOS
only. So we got in touch with NSW OEH today, who confirmed it is a typo. They requested we
send this comment through  to you guys formally, so the NEMP could be amended.

Cheers,

Ruth Jarman

Environmental Risk Sciences Pty Ltd (enRiskS)
Mobile: 
ruth@enrisks.com.au

From: 
Sent: Thursday, 23 May 2019 1:34 PM
To: Ruth Jarman <ruth@enrisks.com.au>
Cc: PFASstandards <PFASstandards@environment.gov.au>
Subject: RE: Submission on PFAS Draft NEMP version 2 [SEC=OFFICIAL]

Hi Ruth

Thanks for providing this input and suggesting an extension of the closing date for consultation.

We are happy to confirm that, in response to stakeholder requests, the closing date is being
extended to Friday 21 June. This will be reflected on EPA Victoria’s NEMP 2.0 consultation web
page shortly.

The updated consultation web page will also provide additional information, such as:
the proposed NEMP future work program
the background document for the human health soil guidance values as soon as this is
published on the NSW OEH website – which is expected to be in the next day or so.

As you would recall, the interim ecological guideline value for soil from the first version of the
NEMP has been retained in the draft NEMP 2.0. Consequently, there is no National Chemicals
Working Group-endorsed background document on this topic being released as part of the
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consultation on the draft NEMP 2.0. However, further work on soil guideline values is a high
priority for the National Chemicals Working Group in the next phase of work on the NEMP.

The National Chemicals Working Group recognises that industry views, expertise and experience
are essential and looks forward to working with the industry, including though ACLCA and ALGA,
to progress this work.

Please don’t hesitate to get in touch with any further comments or queries.

From: Ruth Jarman [mailto:ruth@enrisks.com.au] 
Sent: Thursday, 23 May 2019 8:59 AM
To: PFASstandards <PFASstandards@environment.gov.au>
Subject: Submission on PFAS Draft NEMP version 2

Hi guys,

Thanks for your hard work and efforts in putting together both NEMP version 1 and version 2.
The NEMP fills an important gap in Australian guidance for site contamination, and ongoing
updates to this document are important as knowledge about PFAS increases. 

I work for enRiskS, am the chair of the ALGA emerging contaminants interest group and also sit
on the ACLCA-Vic risk assessment sub-committee. These comments are my personal comments,
however are based on my experience in the industry.

My comments on version 2, for consideration, are as follows:
1. Version 2 does not provide details of the assumptions adopted to derive the revised soil

guideline for residential with garden/accessible soil (Table 2). It is acknowledged that
version 1 did not do this either, however at the time version 1 was released the Draft NSW
OEH guidance document with the assumptions used was available.  It is not possible to
review or provide technical comment on the revised guideline in NEMP version 2 without
information on the assumptions (with appropriate justification) that were used. It has
been indicated that a background document is pending however it has not yet been
released. Releasing the guideline without the background document containing the
assumptions is not particularly useful as it only provides some of the information that is
needed. It is not clear if doing things in this way constitutes full consultation.

a. It is suggested that HEPA extend the consultation period for an appropriate period
of time following the release of the background document. A extension of 3 weeks
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with notice following the release of the background document is suggested, to
allow people who wish to provide comment to prioritise this work. 

b. The background document should also include the details/justification in relation to
the revised ecological guidelines for soil.  This is useful work that has been
completed and should be available for review and comment during the
consultation period, and for industry use moving forward.

Happy to discuss if further clarification is required, my contact details are below. 

Best Regards,

Ruth Jarman (MAppSci Toxicology; RACTRA)
Senior Consultant

Environmental Risk Sciences Pty Ltd (enRiskS)
Mobile: 

Email: ruth@enrisks.com.au

www.enrisks.com.au

This email and any attachments are confidential. If you receive this message in error and are not the intended recipient
you should not retain, distribute or use any information in this email and you should destroy the email and any
attachments.
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From: Kylie Sheppard
To: PFASstandards
Subject: Submission on PFAS Draft NEMP version 2
Date: Wednesday, 19 June 2019 4:12:00 PM
Attachments: image001.jpg

image002.jpg

Good afternoon,
Thank you for the opportunity to submit these comments on the PFAS Draft NEMP version 2:

Section 10.1 Storage, Stockpiles, and Containment: for completeness, suggest adding

“groundwater” to the list of PFAS-contaminated liquids in the 4th dot point.
Section 10.2 Design Considerations:

unclear what it meant by “soil-based materials” – could this be rephrased to make
the intended meaning clear?
“In addition, some PFASs are volatile…” – to enhance the usability of this document,
could a cross reference be inserted here to the section the reader can turn to, to
check whether ‘their’ PFAS (the one they’re working with) is volatile or not?
“Account for local climatic, fire, flood…” – could “geotechnical” be added to this list
too (this would capture earthquake risk).

The link between Section 10.2 Design Considerations, Section 10.3 and Section 10.3.1 is
not clear. These sections appear to duplicate each other. Could they be restructured for
clarity, and edited to remove duplication?

Thank you for considering these comments.
Regards,
Dr Kylie Sheppard [BEng Env., PhD]

Senior Environmental Consultant
SQP, Contaminated Land
Lloyd Consulting Environmental Services Pty Ltd
Gladstone, Queensland, Australia
Brisbane Head Office: PO BOX 320, Wilston Q 4051

E kylie@lloydconsulting.com.au
W www.lloydconsulting.com.au

cid:image003.jpg@01D48669.0CCD82B0

This email, together with any attachments, is intended for the named recipient(s) only. Any form of review, disclosure, modification, distribution
and or publication of this email message is prohibited without the express permission of the author. Please notify the sender immediately if you
have received this e-mail by mistake and delete it from your system. Unless otherwise stated, this email represents only the views of the sender
and not the views of Lloyd Consulting.
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Draft PFAS NEMP Version 2 – Written Submission Cover Sheet 
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Draft PFAS National Environmental Management Plan Version 2 sections 

If you have specific comments or suggested text changes, please clearly identify the extract of the 
relevant part of the NEP on which you are providing feedback. 

  

8. Environmental guideline values  

8.2 Ecological guideline values 

8.2.3 Aquatic ecosystems: freshwater and marine water guideline values 
The updated NEMP (Table 5) refers to the Freshwater guideline as “Australian and New Zealand 
Guidelines for Fresh and Marine Water Quality – technical draft default guideline values for PFOS 
and PFOA”.  This is not true.  The freshwater guidelines are currently (as at 20 May 2019) 
“proposed” and not “draft”.  The NEMP should not imply that the freshwater guidelines have any 
standing as Australian and New Zealand Guidelines for Fresh and Marine Water Quality DGV, even 
in a draft capacity.  The freshwater guideline should also be considered to be interim until such 
time as they (or an alternative) are formally accepted as an Australian and New Zealand Guidelines 
for Fresh and Marine Water Quality DGV.   
 
For the marine guideline, the NEMP (Table 5) states that “Freshwater values are to be used on an 
interim basis until final marine guideline values can be set using the nationally-agreed process 
under the Australian and New Zealand Guidelines for Fresh and Marine Water Quality”.  This logic 
is flawed.  The freshwater guidelines themselves have not been set using the nationally agreed 
process.  The freshwater guidelines are no further advanced in the assessment process than the 
proposed marine guideline (both are proposed).  The freshwater guidelines should not be 
considered to be reliable enough serve as a marine guideline even in an interim capacity.    
 
The NEMP (Table 5) ignores the marine guidelines derived by the CRC CARE using the ANZECC & 
ARMCANZ (2000) protocols and submitted to the same assessment process as the freshwater 
guidelines.  The NEMP states that the “marine guideline values developed by CRC CARE are under 
consideration through the nationally-agreed water quality guideline development process”.  
Because the marine guidelines have been submitted for assessment under the same process as 
the Freshwater Guideline they should be afforded the same status as the freshwater guideline.  
There being no scientifically valid reason to exclude them from the NEMP, the CRC CARE guideline 
should be applied as the interim marine guidelines until such time as they (or an alternative) have 
been formally accepted as Australian and New Zealand Guidelines for Fresh and Marine Water 
Quality DGVs. 
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PFAS NEMP 2.0 SUBMISSION

Anthony Amis

PO Box 222, Fitzroy, 3065

ajamis50@gmail.com

Consultation on the draft second version of the PFAS National Environmental
Management Plan
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https://theintercept.com/2019/06/07/pfas-chemicals-maine-sludge/ 
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Evaluating Perfluoroalkyl Acids in Composts with Compostable Food Serviceware Products in their 
Feedstocks  
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Draft PFAS National Environmental Management Plan Version 2 

Contents

Summary---------------------------------------------------------------------------------------------------------------------

Comments 
1. #15.Wastewater treatment :15.1 PFAS Management Framework /15.2 Additional management tools

2 Appendix D.: Example PFAS Management Framework for a Wastewater Utility

References 

Appendix A

Supplement. PFAS data: Bolivar WWTP  2016-17 (xlsx)
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Draft PFAS National Environmental Management Plan Version 2 

Summary 
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Draft PFAS National Environmental Management Plan Version 2 
15.Wastewater treatment
1.#15.1 PFAS Management Framework /15.2 Additional management tools.  
Upgrades to conventional Waste Water Treatment Plants 

Table 1 PFOS treatment Ineffective1

Table 2: PFOS treatment effective 1
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Draft PFAS National Environmental Management Plan Version 2 
2.Comments on statements made in Appendix D.: Example PFAS Management Framework for a 
Wastewater Utility
(1)9.3 Recycled water used in the built environment or in products, discharged to storm water systems, 
applied to terrestrial ecosystems or injected into groundwater

irrigate edible crops, any surplus recycled water injecting groundwater i.e. aquifer 
recharge.

(2) 9.4 Biosolids applied to terrestrial ecosystems or in products
Biosolids reuse improve soil properties in agriculture e.g. edible crops
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Draft PFAS National Environmental Management Plan Version 2 
 (2). 9.4 Biosolids applied to terrestrial ecosystems or in products (Cont.) 

The Harmonised Australian Retailer Produce Scheme (HARPS)6

PFAS Guidelines levels for biosolids  

NEMP 2.0 Submissions

Submissions Page #159



Draft PFAS National Environmental Management Plan Version 2
References 

Other References 
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Draft PFAS National Environmental Management Plan Version 2 
Appendix A

Convergence of the waste and water sectors: risks, opportunities and future trends – discussion paper

4.2 THE LEGACY OF ‘TRADITIONALLY’ CONTAMINATED BIOSOLIDS STOCKPILES

4.3 EMERGING CONTAMINANTS IN BIOSOLIDS
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Draft PFAS National Environmental Management Plan Version 2 
Appendix A (Cont.)
4.3.1 POPs in biosolids & wastewater

The 
Australian Government is yet to ratify these new additions to the Stockholm Convention, but 
ratification assessment processes are well-progressed

as many as 7 out of the 16 sites assessed would have biosolids sufficiently 
contaminated as to be unfit for management by land application
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Draft PFAS National Environmental Management Plan Version 2 
Appendix A (Cont.)

5.3 ADAPTIVE MANAGEMENT AND REGULATION OF EMERGING POLLUTANTS

Management Guidance on Perfluorooctane Sulfonic Acid (PFOS) and Perfluorooctanoic Acid 
(PFOA).40 Land application of biosolids is caught in the middle of this emerging area of study More 
extensive testing and subsequent modernisation of the biosolids management framework, considering 
PFOS at a minimum, is growing in urgency.
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Resu ts in ng/L
Lab Sample code WW P Sample type Location Notes Date Month sampled PFBA PFPeA PFBS PFHxA PFPeS* PFHpA PFHxS* 6 2 F S PFOA PFHpS* PFNA PFOS* 9Cl PF3ONS# 8 2 F S PFDA PFDS PFUDA 11Cl PF3ONS# PFDoA PF rA PF eA 3:3 Acid PFHxPA 4:2 F S HPFO A 5:3 Ac d FHUEA FOUEA 7:3 Acid FOSAA MeFOSAN EtFOSA FOSA FDUEA 10 2 F S 6:6 PFPi PFDoS N EtFOSEN MeFOSAN MeFOSE6:2 d PAP 6:8 PFPi N EtFOSA2 8:2 diPA 8:8 PFPi 8:2 diPAPdiSAmPAP PFNS
RMIT WWTP -L1-1 Bolivar INFLUENT 001 8/06/2017 JUNE 1 8 5.7 .2 7.3 1.6 2 2 15.7 6.0 5.5 <0.2 <0.2 28.6 <LOD n.d <0 2 0.2 <0.2 <LOD <0.2 <0.2 <0 2
RMIT WWTP -L1-2 Bolivar INFLUENT 001 8/06/2017 JUNE 10 5 3.9 3. 6.7 1.2 2 6 13.6 5. .3 <0.2 <0.2 25.0 <LOD n.d <0 2 <0.2 <0.2 <LOD <0.2 <0.2 <0 2
RMIT WWTP -L1-3 Bolivar INFLUENT 001 8/06/2017 JUNE 5.1 2.3 5.3 6.1 1.7 2 6 12.7 .7 .1 <0.2 <0.2 25.3 <LOD n.d <0 2 <0.2 <0.2 <LOD <0.2 <0.2 <0 2
RMIT WWTP -L2-1 Bolivar PRIMARY_EFFLUENT 002 8/06/2017 JUNE 19 8 0.2 3.8 9.9 <LOD 2 7 11.5 .3 3.5 <0.2 <0.2 2 .8 <LOD n.d <0 2 <0.2 <0.2 <LOD <0.2 <0.2 <0.2
RMIT WWTP -L2-2 Bolivar PRIMARY_EFFLUENT 002 8/06/2017 JUNE 9 0.2 .2 6.9 1.3 2 8 13.0 6.2 .9 <0.2 <0.2 27.7 <LOD n.d <0 2 0.2 <0 2 <LOD 0.2 <0.2 <0 2
RMIT WWTP -L2-3 Bolivar PRIMARY_EFFLUENT 002 8/06/2017 JUNE 15 7 0.2 3.8 6.3 1.2 2.1 13.1 5.0 3.9 <0.2 <0.2 2 .5 <LOD n.d <0.2 0.2 <0 2 <LOD 0.2 <0.2 <0.2
RMIT WWTP -L3-1 Bolivar SECONDARY_EFFLUENT 00 8/06/2017 JUNE 5.8 1.9 2.7 9.2 1.0 2 9 10.0 7.0 6.8 <0.2 <0.2 13.1 <LOD n.d 1.0 0.2 <0 2 <LOD 0.2 <0.2 <0 2
RMIT WWTP -L3-2 Bolivar SECONDARY_EFFLUENT 00 8/06/2017 JUNE 7.3 3.2 2.7 12 6 1.0 2 8 10.2 6.5 6.0 <0.2 <0.2 1 . <LOD n.d 1.2 0.2 <0 2 <LOD 0.2 <0.2 <0 2
RMIT WWTP -L3-3 Bolivar SECONDARY_EFFLUENT 00 8/06/2017 JUNE 11 7 2.1 2.2 1 . 0.8 2 6 9.0 6.5 7. <0.2 <0.2 16.1 <LOD n.d 1.2 <0.2 <0.2 <LOD <0.2 <0.2 <0 2
RMIT WWTP -L -1 Bolivar F NAL_EFFLUENT 007 8/06/2017 JUNE 9 .7 2.7 1 0 0.7 6 9 9 8 3.2 8.1 1.0 1.0 16. <LOD n.d 1.0 0.2 <0 2 <LOD <0.2 <0.2 <0 2
RMIT WWTP -L -2 Bolivar F NAL_EFFLUENT 007 8/06/2017 JUNE 9.2 2.8 3. 13 0 1.0 9.1 12.3 2.9 10.0 1.0 1.0 20.2 <LOD n.d 1.2 0.2 <0 2 <LOD 0.2 <0.2 <0.2
RMIT WWTP -L -3 Bolivar F NAL_EFFLUENT 007 8/06/2017 JUNE 12 2.7 3.7 18 5 0.9 6 9 10.7 3.3 9.2 0.7 0.8 16.7 <LOD n.d 1.1 0.2 <0 2 <LOD 0.2 <0.2 <0 2
RMIT WWTP -L5-1 Bolivar RECYCLED_WATER DAFF p ant 8/06/2017 JUNE 6.6 2.3 3 13 8 1.2 7 9 8 6.1 7.9 <0.2 <0.2 7.2 <LOD n.d <0.2 0.2 <0 2 <LOD 0.2 <0.2 <0.2
RMIT WWTP -L5-2 Bolivar RECYCLED_WATER DAFF p ant 8/06/2017 JUNE 5.1 3. 3 8 1 8 0.9 2 8 6 5. 7. <0.2 <0.2 6.5 <LOD n.d <0.2 0.2 <0 2 <LOD 0.2 <0.2 <0.2
RMIT WWTP -L5-3 Bolivar RECYCLED_WATER DAFF p ant 8/06/2017 JUNE 9 3.9 3.5 15. <LOQ 0 9 0 5.2 7.1 <0.2 <0.2 6.7 <LOD n.d <0.2 0.2 <0 2 <LOD 0.2 <0.2 <0 2
RMIT WWTP -L6-1 Bolivar RECYCLED_WATER_CHL DAFF after ch orine 8/06/2017 JUNE 5.8 3.3 .1 1 8 1.0 3 10.7 6.2 7.5 <0.2 <0.2 6. <LOD n.d <0.2 0.2 <0 2 <LOD 0.2 <0.2 <0 2
RMIT WWTP -L6-2 Bolivar RECYCLED_WATER_CHL DAFF after ch orine 8/06/2017 JUNE 5.6 3.7 .8 1 5 1.1 2 9 7 5.9 7.0 <0.2 <0.2 5.5 <LOD n.d <0.2 0.2 <0 2 <LOD 0.2 <0.2 <0.2
RMIT WWTP -L6-3 Bolivar RECYCLED_WATER_CHL DAFF after ch orine 8/06/2017 JUNE 6.5 3.0 3.9 15.1 1.2 7 10.9 6.5 8.7 <0.2 <0.2 6.8 <LOD n.d <0.2 0.2 <0 2 <LOD 0.2 <0.2 <0.2
RMIT WWTP -L1-1 Bolivar INFLUENT 001 22/03/2017 MAR 7.5 7.6 5.5 8.9 3 2 6 28.6 3.6 5.9 1.8 1.6 33 <LOD n.d 1.7 0.2 <0 2 <LOD 0.2 <0.2 <0 2
RMIT WWTP -L1-2 Bolivar INFLUENT 001 22/03/2017 MAR 9.9 10.1 2.3 8.9 3 2 6 23.2 .1 5.2 1.8 1.9 33.6 <LOD n.d 1.8 0.2 <0 2 <LOD 0.2 <0.2 <0 2
RMIT WWTP -L1-3 Bolivar INFLUENT 001 22/03/2017 MAR 2.6 6.9 2 6 8.6 2. 2 3 2 .2 .1 5.7 2 1.8 31 <LOD n.d 1.7 0.2 <0 2 <LOD 0.2 <0.2 <0 2
RMIT WWTP -L2-1 Bolivar PRIMARY_EFFLUENT 002 22/03/2017 MAR 5.6 13.5 10.9 7.6 1.5 2 8 12.7 . 5.2 1.8 2.1 20.2 <LOD n.d 2.1 0.2 <0 2 <LOD 0.2 <0.2 <0 2
RMIT WWTP -L2-2 Bolivar PRIMARY_EFFLUENT 002 22/03/2017 MAR 5.7 20.2 17.5 8.3 2.0 3.1 12.2 5.0 .6 1.2 1.9 19.5 <LOD n.d 1.9 0.2 <0 2 <LOD 0.2 <0.2 <0 2
RMIT WWTP -L2-3 Bolivar PRIMARY_EFFLUENT 002 22/03/2017 MAR 3 18.1 .1 8.1 2.3 2 6 1 .2 5.1 5. 1. 1.8 21. <LOD n.d 1.9 0.2 <0 2 <LOD 0.2 <0.2 <0 2
RMIT WWTP -L3-1 Bolivar SECONDARY_EFFLUENT 00 22/03/2017 MAR 6 .2 5.5 13 8 3.2 2 6 11.5 5.1 7.6 1.1 1.5 20.5 <LOD n.d 1.7 0.2 <0 2 <LOD 0.2 <0.2 <0.2
RMIT WWTP -L3-2 Bolivar SECONDARY_EFFLUENT 00 22/03/2017 MAR 9 .5 2.7 12 3 1.3 2 6 10. . 8.7 1.2 1.7 19.5 <LOD n.d 2.1 0.2 <0 2 <LOD 0.2 <0.2 <0 2
RMIT WWTP -L3-3 Bolivar SECONDARY_EFFLUENT 00 22/03/2017 MAR 6.1 3.5 5. 10 6 1.9 2. 10. 5.2 8.8 1.2 2.0 17.3 <LOD n.d 2.2 0.2 <0 2 <LOD 0.2 <0.2 <0 2
RMIT WWTP -L -1 Bolivar F NAL_EFFLUENT 007 22/03/2017 MAR 5. 3. 12.6 18 5 3. 5 7 <LOQ 10.1 22 3 <0.2 <0.2 <LOD n.d <0 2 0.2 <0 2 <LOD 0.2 <0.2 <0 2
RMIT WWTP -L -2 Bolivar F NAL_EFFLUENT 007 22/03/2017 MAR 7.6 2.8 30.7 23 5 1.0 9 8 <LOQ 8.1 20 3 <0.2 <0.2 11.0 <LOD n.d <0 2 <0.2 <0 2 <LOD 0.2 <0.2 <0 2
RMIT WWTP -L -3 Bolivar F NAL_EFFLUENT 007 22/03/2017 MAR 5.3 . 9.2 5.2 3.9 .1 <LOQ 9.9 32.5 <0.2 <0.2 1 .7 <LOD n.d <0.2 0.2 <0 2 <LOD 0.2 <0.2 <0 2
RMIT WWTP -L5-1 Bolivar RECYCLED_WATER DAFF p ant 22/03/2017 MAR 13. 2.7 10.2 <LOQ .2 3. <LOQ 11.9 1 . 0.9 <0.2 <LOD n.d <0.2 0.2 <0 2 <LOD 0.2 <0.2 <0.2
RMIT WWTP -L5-2 Bolivar RECYCLED_WATER DAFF p ant 22/03/2017 MAR 10. 2.7 7.7 <LOQ 1.7 7 3 <LOQ 12.2 15.2 <LOQ <0.2 19.8 <LOD n.d <0.2 0.2 <0 2 <LOD 0.2 <0.2 <0.2
RMIT WWTP -L5-3 Bolivar RECYCLED_WATER DAFF p ant 22/03/2017 MAR 7.5 1.8 1.8 <LOQ 1.7 8 3 <LOQ 12. 19.6 <LOQ <0.2 19.6 <LOD n.d 0.3 0.2 <0 2 <LOD 0.2 <0.2 <0.2
RMIT WWTP -L6-1 Bolivar RECYCLED_WATER_CHL DAFF after ch orine 22/03/2017 MAR 25 6 6.7 3. 17 6 2. 0 12.2 9.6 7.8 1.1 1.3 13.6 <LOD n.d 0.9 <0.2 <0.2 <LOD 0.2 <0.2 <0.2
RMIT WWTP -L6-2 Bolivar RECYCLED_WATER_CHL DAFF after ch orine 22/03/2017 MAR 25 .8 2.8 17. 2. 3 8 11.8 11.0 7.7 1.0 1. 1 .1 <LOD n.d <LOQ 0.2 <0 2 <LOD 0.2 <0.2 <0.2
RMIT WWTP -L6-3 Bolivar RECYCLED_WATER_CHL DAFF after ch orine 22/03/2017 MAR 21.1 5.1 2.5 15 0 2.7 3 12.5 10. 7.2 1.1 1.7 17.8 <LOD n.d 1.8 <0.2 <0.2 <LOD 0.2 <0.2 <0.2
RMIT WWTP -L2-3 Bolivar PRIMARY_EFFLUENT 002 11/12/2017 DEC .6 2.0 1.9 7.3 <LOD 2 2 8 7 20.1 .6 <LOD 0. 30.1 <LOD 1.0 0.6 LOD <LOD <LOD 0.7 <LOQ <LOD <LOD 8 <LOD <LOD 0.5 LOD LOD <LOD <LOD <LOD <LOD <LOD <LOD LOD <LOD <LOD <LOD <LOD <LOD 1.5 LOD <LOD 0.3 <LOD <LOD <LOD <LOQ
RMIT WWTP -L1-1 Bolivar INFLUENT 001 11/12/2017 DEC 10. 2.6 2. 7.7 2.3 2 5 1 .0 16.9 . 0.8 0. 20.5 <LOD <LOQ 0.7 LOD <LOD <LOD 0.5 <LOD <LOD <LOD 19 <LOD <LOD 1 LOD LOD <LOD <LOD <LOD <LOD <LOD <LOD LOD <LOD 0.3 <LOD <LOD <LOD 1 LOD <LOD <LOQ <LOD <LOD <LOD <LOD
RMIT WWTP -L1-2 Bolivar INFLUENT 001 11/12/2017 DEC 12 2.7 1.6 7.9 2.0 2 7 10.6 1 .9 .5 0.7 0.5 22.5 <LOD 0.6 0.6 LOD <LOD <LOD 0.6 <LOD <LOD <LOD 16. <LOD <LOD 1 LOD LOD <LOD <LOD <LOD <LOD <LOD <LOD LOD <LOD 0.5 <LOD <LOD <LOD 1 LOD <LOD <LOQ <LOD <LOD <LOD <LOD
RMIT WWTP -L1-3 Bolivar INFLUENT 001 11/12/2017 DEC 3 3 3.3 2.0 7.6 2.1 3 7 13.9 21.0 5.2 0.8 0.5 27.3 <LOD 0.7 0.8 LOD <LOD <LOD 0.6 <LOD <LOD <LOD 1 .5 LOD <LOD 0.9 LOD LOD <LOD <LOD <LOD <LOD <LOD <LOD LOD <LOD 0.6 <LOD <LOD <LOD 1 LOD <LOD 0.5 <LOD <LOD <LOD <LOD
RMIT WWTP -L -1 Bolivar F NAL_EFFLUENT 007 11/12/2017 DEC 5 9.9 1.9 1 7 1.6 5 0 13.9 7.8 7.0 1.0 0.8 13.7 <LOD <LOD 1.0 LOD <LOD <LOD <LOQ <LOD <LOD <LOD 10.3 <LOD <LOD <LOD LOD LOD <LOD <LOD 0. <LOQ <LOD <LOD LOD <LOD <LOD <LOD <LOD <LOD LOD LOD <LOD <LOD <LOD <LOD <LOD <LOD
RMIT WWTP -L -2 Bolivar F NAL_EFFLUENT 007 11/12/2017 DEC 3 7.3 1.9 17 5 1.6 3 15.7 9.7 9.8 1.0 1.2 17.2 <LOD <LOD 1.2 LOD <LOD <LOD 0.3 <LOD <LOD <LOD 1 .3 <LOD <LOD <LOD LOD LOD <LOD <LOD 0. 0 3 <LOD <LOD LOD <LOD <LOD <LOD <LOD <LOD LOD LOD <LOD <LOD <LOD <LOD <LOD <LOD
RMIT WWTP -L -3 Bolivar F NAL_EFFLUENT 007 11/12/2017 DEC 6.1 9.2 2.1 15 7 1.8 .1 16.1 8.9 8.8 1.0 1.1 16.0 <LOD <LOD 0.9 LOD <LOD <LOD LOD <LOD <LOD <LOD 11.1 <LOD <LOD LOD LOD LOD <LOD <LOD 0. <LOQ <LOD <LOD LOD <LOD <LOD <LOD <LOD 0.6 LOD LOD <LOD <LOD <LOD <LOD <LOD <LOD
RMIT WWTP -L3-1 Bolivar SECONDARY_EFFLUENT 00 11/12/2017 DEC . 10.8 1.3 15 3 1. 2 7 1 .0 3.5 6.7 1.2 0.9 28. <LOD <LOD 1.3 LOD <LOD <LOD LOD <LOD <LOD <LOD 6.9 <LOD <LOD LOQ LOD LOD <LOD <LOD <LOD <LOD <LOD <LOD LOD <LOD <LOD <LOD <LOD LOQ LOD LOD LOD <LOD <LOD <LOD <LOD <LOD
RMIT WWTP -L3-2 Bolivar SECONDARY_EFFLUENT 00 11/12/2017 DEC 7.7 6. 1.0 8.7 1.3 2 7 16.9 3.5 6.1 1.3 0.6 20.1 <LOD <LOD 1.0 LOD <LOD <LOD LOD <LOD <LOD <LOD 7.2 <LOD <LOD LOQ LOD LOD <LOD <LOD <LOD <LOD <LOD <LOD LOD <LOD <LOD <LOD <LOD <LOD LOD LOD LOD <LOD <LOD <LOD <LOD <LOD
RMIT WWTP -L3-3 Bolivar SECONDARY_EFFLUENT 00 11/12/2017 DEC .8 7.3 1.2 12 0 1.2 2. 16. 3.6 7.1 1.1 0.8 26.8 <LOD <LOD 1.1 LOD <LOD <LOD LOD <LOD <LOD <LOD 6.7 <LOD <LOD LOD LOD LOD <LOD <LOD <LOD <LOD <LOD <LOD LOD <LOD <LOD <LOD <LOD LOQ LOD LOD <LOD <LOD <LOD <LOD <LOD <LOD
RMIT WWTP -L2-1 Bolivar PRIMARY_EFFLUENT 002 11/12/2017 DEC 7.8 2. 0.7 7. 2. 2.1 9.1 17.9 3.5 0.7 0. 25.3 <LOD 0.7 0.7 LOD <LOD <LOD 0.7 <LOD <LOD <LOD 16.1 <LOD <LOD 0.3 LOD LOD <LOQ <LOD <LOD <LOD <LOD <LOD LOD <LOD 0.5 <LOD <LOD <LOD 2.1 LOD <LOD 0.5 <LOD <LOD <LOD <LOD
RMIT WWTP -L2-2 Bolivar PRIMARY_EFFLUENT 002 11/12/2017 DEC .5 1.8 1.6 5.0 2.3 2 3 9 5 16.5 3.8 0.6 0.5 18.6 <LOD 0.7 0.7 LOD <LOD <LOD 0.6 <LOD <LOD <LOD 16 <LOD <LOD 0.5 LOD LOD <LOD <LOD <LOD <LOD <LOD <LOD LOD <LOD 0.5 <LOD <LOD <LOD 1.3 LOD <LOD <LOQ <LOD <LOD <LOD <LOD
RMIT WWTP -L5-1 Bolivar RECYCLED_WATER DAFF p ant 11/12/2017 DEC 3. 8.8 2.1 1 .1 1.0 . 9 9 .9 6.2 0.5 0. 7.1 <LOD <LOD <LOQ LOD <LOD <LOD LOD <LOD <LOD <LOD 8.5 <LOD <LOD LOD LOD LOD <LOD <LOD <LOQ <LOD <LOD <LOD LOD <LOD <LOD <LOD <LOD <LOD LOD LOD <LOD <LOD <LOD <LOD <LOD <LOD
RMIT WWTP -L5-2 Bolivar RECYCLED_WATER DAFF p ant 11/12/2017 DEC 2.3 6.6 1.3 1 3 1. 2 8 5 .3 5. 0. 0. 7.6 <LOD <LOD <LOQ LOD <LOD <LOD LOD <LOD <LOD <LOD 6.5 <LOD <LOD LOD LOD LOD <LOD <LOD <LOQ <LOD <LOD <LOD LOD <LOD <LOD <LOD <LOD <LOD LOD LOD <LOD <LOD <LOD <LOD <LOD <LOD
RMIT WWTP -L5-3 Bolivar RECYCLED_WATER DAFF p ant 11/12/2017 DEC 3.9 8.9 2.1 13 3 1.2 5 2 10.5 5. 6.6 0.6 0. 9. <LOD <LOD <LOQ LOD <LOD <LOD LOD <LOD <LOD <LOD 7 <LOD <LOD LOD LOD <LOD <LOD <LOD <LOQ <LOD <LOD <LOD LOD <LOD <LOD <LOD <LOD <LOD LOD LOD <LOD <LOD <LOD <LOD <LOD <LOD
RMIT WWTP -L6-1 Bolivar RECYCLED_WATER_CHL DAFF after ch orine 11/12/2017 DEC 7.6 7.6 1.8 13 3 1.3 6 0 9. 5.7 6.5 0.5 <LOQ 7.7 <LOD <LOD 0.5 LOD <LOD <LOD LOD <LOD <LOD <LOD <LOD <LOD <LOD LOD LOD <LOD <LOD <LOD <LOQ <LOD <LOD <LOD LOD <LOD <LOD <LOD <LOD LOD LOD LOD <LOD <LOD <LOD <LOD <LOD <LOD
RMIT WWTP -L6-2 Bolivar RECYCLED_WATER_CHL DAFF after ch orine 11/12/2017 DEC 6.2 9.0 2.0 1 0 1.2 5 5 10. 5.9 7.0 0.5 0. 8.1 <LOD <LOD 0.6 LOD <LOD <LOD LOD <LOD <LOD <LOD <LOD <LOD <LOD LOD LOD <LOD <LOD <LOD <LOQ <LOQ <LOD <LOD LOD <LOD <LOD <LOD <LOD <LOD LOD LOD <LOD <LOD <LOD <LOD <LOD <LOD
RMIT WWTP -L6-3 Bolivar RECYCLED_WATER_CHL DAFF after ch orine 11/12/2017 DEC 8.6 10.2 2.6 1 . 1.1 5 6 11.7 5.5 6. 0.5 <LOD 7. <LOD <LOD 0.5 LOD <LOD <LOD LOD <LOD <LOD <LOD <LOD <LOD <LOD LOD LOD <LOD <LOD <LOD <LOQ <LOD <LOD <LOD LOD <LOD <LOD <LOD <LOD <LOD LOD LOD <LOD <LOD <LOD <LOD <LOD <LOD
RMIT WWTP -L1-1 Bolivar INFLUENT 001 31/08/2017 AUG 3.7 2. 7.1 6.9 1.8 <LOD 1 .6 9.6 .7 1.0 <LOD 27.3 <LOD 0.3 0. LOD <LOD <LOD LOD <LOD <LOD <LOD <LOD LOD <LOD 0.7 LOD LOD <LOD <LOD <LOD <LOD <LOD <LOD LOD <LOD <LOD <LOD <LOD <LOD 1.1 LOD <LOD 0.6 <LOD <LOD <LOD <LOD
RMIT WWTP -L1-3 Bolivar INFLUENT 001 31/08/2017 AUG 7.8 2.6 1.0 5.6 <LOD <LOD 12.2 9.1 .5 0.7 <LOD 26.6 <LOD 0.3 0. LOD <LOD <LOD LOD <LOD <LOD <LOD <LOD <LOD <LOD 0.5 LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD LOD <LOD <LOD <LOD <LOD <LOD 1.6 LOD <LOD 0.6 <LOD <LOD <LOD <LOD
RMIT WWTP -L3-1 Bolivar SECONDARY_EFFLUENT 00 31/08/2017 AUG 7.2 5.1 3.8 13 6 1. 2 6 13. 5. 12 2 0.6 0.7 1 .1 <LOD <LOD 2.2 LOD <LOD <LOD <LOQ <LOD <LOD <LOD <LOD <LOD <LOD 0.7 LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD LOD <LOD <LOD <LOD <LOD <LOD LOD LOD <LOD <LOD <LOD <LOD <LOD <LOD
RMIT WWTP -L3-2 Bolivar SECONDARY_EFFLUENT 00 31/08/2017 AUG 3. 6.1 3.7 1 8 1.2 3. 1 .1 5.2 11.9 1.0 0.8 22.1 <LOD <LOD . LOD <LOD <LOD <LOQ <LOD <LOD <LOD 5. <LOD <LOD 2.5 LOD LOD 0.9 <LOD <LOQ <LOD <LOD <LOD LOD <LOD <LOD <LOD <LOD LOQ LOD LOD <LOD <LOD <LOD <LOD <LOD <LOD
RMIT WWTP -L3-3 Bolivar SECONDARY_EFFLUENT 00 31/08/2017 AUG 5.6 5.8 3.5 12 5 1.1 2 13.8 .8 13 0 0.6 0.8 17.1 <LOD <LOD 3. LOD <LOD <LOD <LOQ <LOD <LOD <LOD . <LOD <LOD 0.8 LOD <LOD <LOD <LOD <LOQ <LOD <LOD <LOD LOD <LOD <LOD <LOD <LOD LOQ LOD LOD <LOD <LOD <LOD <LOD <LOD <LOD
RMIT WWTP -L2-1 Bolivar PRIMARY_EFFLUENT 002 31/08/2017 AUG 1.2 3.3 6. 6.8 2.0 3 7 1 .7 7 9 .5 <LOD 0. 25.9 <LOD 0.3 0.6 LOD <LOD <LOD 0.7 <LOD <LOD <LOD 9.1 <LOD <LOD LOQ LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD LOD <LOD 0.8 <LOD <LOD <LOD 2.2 LOD <LOD 0.9 <LOD <LOD <LOD <LOD
RMIT WWTP -L2-2 Bolivar PRIMARY_EFFLUENT 002 31/08/2017 AUG 2.6 2.7 5.8 7.7 1.6 3 2 1 .1 82.6 .1 <LOD 0. 2 .8 <LOD <LOQ 0.6 LOD <LOD <LOD 0.7 <LOD <LOD <LOD 12.2 <LOD <LOD LOQ LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD LOD <LOD 0.8 <LOD <LOD <LOD 2.1 LOD <LOD 0.9 <LOD <LOD <LOD <LOD
RMIT WWTP -L2-3 Bolivar PRIMARY_EFFLUENT 002 31/08/2017 AUG 5.1 3.0 5.9 6.0 2.0 3 0 1 .3 66 8 .1 <LOD 0.3 23.7 <LOD 0. 0.6 LOD <LOD <LOD 0.5 <LOD <LOD <LOD 15.2 <LOD <LOD 0.3 LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD LOD <LOD 0.6 <LOD <LOD <LOD 3.8 LOD <LOD 1.5 <LOD <LOD <LOD <LOD
RMIT WWTP -L -1 Bolivar F NAL_EFFLUENT 007 31/08/2017 AUG 6. 11.5 2.1 20 7 1.6 8.1 17.5 5.1 1 8 0.8 1. 22 <LOD <LOD 1.7 LOD <LOD <LOD LOD <LOD <LOD <LOD 12.3 <LOD <LOD LOD LOD <LOD <LOD <LOD <LOQ <LOQ <LOD <LOD LOD <LOD <LOD <LOD <LOD <LOD LOD LOD <LOD <LOD <LOD <LOD <LOD <LOD
RMIT WWTP -L -2 Bolivar F NAL_EFFLUENT 007 31/08/2017 AUG 6. 12.2 2 22.1 1.5 7 9 1 .6 5.2 13 5 0.9 1. 27.2 <LOD <LOD 1.9 LOD <LOD <LOD LOD <LOD <LOD <LOD 6.5 <LOD <LOD LOQ LOD <LOD <LOD <LOD <LOQ <LOQ <LOD <LOD LOD <LOD <LOD <LOD <LOD <LOD LOD LOD <LOD <LOD <LOD <LOD <LOD <LOD
RMIT WWTP -L -3 Bolivar F NAL_EFFLUENT 007 31/08/2017 AUG 6.7 15.2 2 22 1.9 8 9 17.3 .7 13 0.9 1.1 2 .6 <LOD <LOD 1.8 LOD <LOD <LOD LOD <LOD <LOD <LOD 9.2 LOD <LOD LOQ LOD <LOD <LOD <LOD <LOQ <LOQ <LOD <LOD LOD <LOD <LOD <LOD <LOD <LOD LOD LOD <LOD <LOD <LOD <LOD <LOD <LOD
RMIT WWTP -L5-1 Bolivar RECYCLED_WATER DAFF p ant 31/08/2017 AUG 7.1 6.7 2 18 9 1.3 6 7 6.8 . 7.6 <LOQ 0.5 .9 <LOD <LOD 0. LOD <LOD <LOD LOD <LOD <LOD <LOD <LOD <LOD <LOD LOQ LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD LOD <LOD <LOD <LOD <LOD <LOD LOD LOD <LOD <LOD <LOD <LOD <LOD <LOD
RMIT WWTP -L5-2 Bolivar RECYCLED_WATER DAFF p ant 31/08/2017 AUG 7.8 7.5 1.8 19 9 1.1 7 6.5 .2 7.3 <LOQ <LOQ <LOD <LOD 0.3 LOD <LOD <LOD LOD <LOD <LOD <LOD <LOD <LOD <LOD LOQ LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD LOD <LOD <LOD <LOD <LOD <LOD LOD LOD <LOD <LOD <LOD <LOD <LOD <LOD
RMIT WWTP -L5-3 Bolivar RECYCLED_WATER DAFF p ant 31/08/2017 AUG 8.3 6.8 1.8 18 8 1.2 5.1 7. 3.7 6.7 <LOD 0.3 .9 <LOD <LOD <LOQ LOD <LOD <LOD LOD <LOD <LOD <LOD <LOD <LOD <LOD LOQ LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD LOD <LOD <LOD <LOD <LOD <LOD LOD LOD <LOD <LOD <LOD <LOD <LOD <LOD
RMIT WWTP -L6-1 Bolivar RECYCLED_WATER_CHL DAFF after ch orine 31/08/2017 AUG 11 7.6 2. 19 6 1.3 7 2 8 6.2 7.7 <LOD 0.3 5.5 <LOD <LOD <LOQ LOD <LOD <LOD LOD <LOD <LOD <LOD <LOD <LOD <LOD LOQ LOD <LOD <LOD <LOD <LOQ <LOD <LOD <LOD LOD <LOD <LOD <LOD <LOD <LOD LOD LOD <LOD <LOD <LOD <LOD <LOD <LOD
RMIT WWTP -L6-2 Bolivar RECYCLED_WATER_CHL DAFF after ch orine 31/08/2017 AUG 9.3 9.8 1.8 19 3 1.6 6 6 8.9 5.5 8.2 <LOD 0.5 6.7 <LOD <LOD 0.3 LOD <LOD <LOD LOD <LOD <LOD <LOD <LOD <LOD <LOD LOQ LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD LOD <LOD <LOD <LOD <LOD <LOD LOD LOD <LOD <LOD <LOD <LOD <LOD <LOD
RMIT WWTP -L6-3 Bolivar RECYCLED_WATER_CHL DAFF after ch orine 31/08/2017 AUG 11 2 7. 2.6 20 1.2 6 2 8 6.1 7.3 <LOD 0.5 5.5 <LOD <LOD 0.3 LOD <LOD <LOD LOD <LOD <LOD <LOD <LOD <LOD <LOD LOQ LOD <LOD <LOD <LOD <LOQ <LOD <LOD <LOD LOD <LOD <LOD <LOD <LOD <LOD LOD LOD <LOD <LOD <LOD <LOD <LOD <LOD
ALS 2016-002-9960 Bolivar INFLUENT 001 SP not reported, inferred 18/06/2016 JUNE 6 6 30 <5 <5 5
ALS 2016-003-000 Bolivar RECYCLED_WATER_CHL DAFF after ch orine SP not reported, inferred 16/06/2016 JUNE 5 8 8 <5 <5 5
ALS? 2017-002- 57 Bolivar F NAL_EFFLUENT 007 21/03/2017 MAR 5 10 0 <5 <5 5
ALS? 2017-002- 56 Bolivar INFLUENT 001 21/03/2017 MAR 5 <10 0 <5 <5 5
ALS? 2017-002- 58 Bolivar RECYCLED_WATER_CHL 637 16/03/2017 MAR 5 10 20 <5 <5 5

ALS 2016-002-999 Bolivar HS INFLUENT SP not reported, inferred 18/06/2016 JUNE 5 7 70 <5 <5 5
ALS 2016-002-9997 Bolivar HS F NAL_EFFLUENT 281 SP not reported, inferred 18/06/2016 JUNE 28 8 62 <5 <5 5

5.1
*An asterisk ind ca es that sum branched plus linear concentra ion was reported for that specific compound (It s only for the larger sulfonates). 0.2
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Draft PFAS National Environmental Management Plan Version 2 sections 

If you have specific comments or suggested text changes, please clearly identify the extract of the 
relevant part of the NEP on which you are providing feedback. 

General Comments: 

The PFAS NEMP uses PFAS to indicate a requirement to manage a broad suite of > 4700 
compounds, when in reality, the only guidelines that have been developed are for PFOS, PFHxS, or 
PFOA. However, the interchangeable “PFAS” contamination in the text, implies management is 
required for all components of the PFAS suite (even though labs can only measure 34 of the 
4700+).If this is truly the case, then there should be a national ban on the manufacture and 
importation of all per and poly fluorinated substances rather than devolving the responsibility for 
management to the water and wastewater utility. 

The NEMP is written in a way that implies a regulatory desire to consider all PFAS, hence the 
section on TOF and TOPA analyses, which at this time are still in development and not widely 
commercially available – that makes it difficult and expensive for the end of chain utility to try to 
comply with the NEMP. Further, there is significant evidence that the TOPA analysis is highly 
operationally dependent on the oxidation conditions (and matrix effects) and therefore 
inconsistent and unreliable. If the intent is to manage all, then guidance needs to be urgently 
developed for TOPA and TOF, not for 3 of 4700+ compounds.  

In our view, the PFAS NEMP has taken an overly conservative, and in cases of very low-level 
contamination, impractical position to management of PFAS. The management strategy does not 
provide guidance on appropriate management, rather it seeks to exclude all potential 
contamination. This is not possible in the absence of a national ban on all PFAS.  

The major concern we have with the NEMP 2.0 is that individual studies that demonstrate possible 
impacts have been used in isolation to develop conservative values for environmental protection. 
However, the only way that PFAS can be managed appropriately will be holistically, which this 
NEMP does not achieve.  

For example, as PFAS is an anthropogenic compound, when detected it is always above 
background, and by definition in the NEMP, contaminated. The NEMP then requires contaminated 
materials to be managed in particular ways. Is there a detectable level below which PFAS is not a 
concern? This is critical guidance that needs to be developed – otherwise there is little limitation 
to the extent of contaminated materials captured under the NEMP. 

There is also no detail regarding the requirement for remediation by a polluter. While it is 
acknowledged that interjurisdictional differences make this a challenge, there needs to be specific 
indications that the polluter is obliged to contribute to the management costs. In our council, 
there is contamination of an aquifer used for drinking water (believed to be due to historical 
training exercises using AFFF). In this case, it appears that QFES is responsible for the 
contamination – the NEMP does not provide clear guidance to require that QFES remediates or 
compensates for subsequent management of this issue.  

Specifically, as this drinking water aquifer has PFOS +PFHxS slightly lower than the health guideline 
value (0.07 g/L), it can be legitimately used in the drinking water supply. This water is then used 
for domestic use and hence travels through to the wastewater treatment plant. The 99% species 
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protection value for PFOS +PFHxS is 0.00023 g/L –300 times less than the drinking water value. 
Even though the contaminated bores are a small proportion of total supply, the wastewater will 
inevitably be contaminated –restricting Councils ability to discharge wastewater. Thus the NEMP 
allows for the use of “contaminated” water, but does not consider that the process is a cycle, and 
that “contamination” has to go somewhere. While a simple option for council is to develop a new 
bore field to prevent this contamination, the reason for the need to change the drinking water 
supply is the QFES generated contamination. The NEMP should assist council in ensuring that 
Council is compensated by the State for this expensive management option.  

An alternative to discharge to waters would be treated effluent recycling, but where could the 
contaminated water be used? Recent publications demonstrate that PFAS in recycled water 
bioaccumulates in Silver Perch, and migrates into groundwater. (For example, in the irrigation 
scheme at Werribee, the groundwater has concentrations of PFOS to 34 ng/L). Historically, 
recycling of water for beneficial reuse (e.g. to food crops) is a method whereby a wastewater 
treatment plant can better meet current environmental licences (the N and P benefit crops, and 
are then not released to waters) – but bioaccumulation of PFAS appears to now rule this out too. 
The NEMP implies that this is a likely future change – is it reasonable to rule out recycling?  

The PFAS NEMP ought to provide specific guidance as to the preferred management heirarchy for 
wastewater effluent. Can it be discharged to a high ecological value water body (as is common 
current practice, and represents much of Queensland where discharge is into the Great Barrier 
Reef Lagoon), or can it be used for irrigation – if so, what crops are appropriate? This is the type of 
guidance that needs to be provided as it is not possible to eliminate PFAS contamination while it is 
still in general use. 

As another example of the broad definition of contamination causing problems: Section 14.2 
Landfill management potentially applies to a waste stream containing fast food wrappers. Without 
a minimum definition of what constitutes “contamination” there is no limit to the application of 
this guidance. The guidance needs to be specific, but without being universal in the approach.  

  

8. Environmental guideline values  

8.1 Human health guidance values 

The guideline values have not changed – however, there are statements that the values are now 
higher reliability. This cannot be verified. We are concerned that the technical review used to 
justify these results is unpublished, and therefore not subject to wider peer review. As indicated 
below for bird eggs, errors have been made, which can only be picked up if the original source 
data can be reviewed. Guidance that references unpublished and unavailable information is not 
transparent, and should not be relied upon to establish significant policy positions. 
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8. Environmental guideline values  

8.2 Ecological guideline values 

Interim ecological direct exposure for wildlife diet: Canadian mammalian and avian guidelines 
have been adopted. This is reasonable.  

Interim ecological exposure protective of birds: The Canadian guidelines for bird eggs is 1.9 g/g 
whole egg (see https://www.canada.ca/en/environment-climate-change/services/evaluating-
existing-substances/federal-environmental-quality-guidelines-perfluorooctane-
sulfonate.html#toc12 ) compared to 0.2 g/kg in the PFAS NEMP 2.0, nearly 10 000 times more 
conservative.  

Why? This is not scientifically justified in the information provided, or in our opinion justifiable.  

This appears to be a significant error in transcribing units from grams to kilograms. 

If not, the PFAS NEMP is proposing the value stated: The most relevant studies that led to the 
Canadian guideline are the maternal transfer pathways (as opposed to direct injection of PFAS into 
eggs, or field studies with numerous confounding factors). Note: The Canadian guideline uses the 
LOAEL with a safety factor of 10.  

If the proposed value is intended, the authors have disregarded concerns about Custer et al 2012, 
(it was excluded in the derivation of Canadian guidance as the variation in eggs within clutches, 
and in hatch success between seasons was too great and therefore deemed unreliable). Even if 
this study was accepted as reliable, the value that is potentially detrimental to hatching success 
was 0.15 g/g, which is still ~1000 times greater than the value in the PFAS NEMP.  

What is the scientific justification for such vastly different guidelines? 

There is no information as to the derivation of these guidelines, and if there is not an error in 
transcribing units, then there needs to be a detailed justification.  

  

Section 9.1.5.1 

We understand that clarifications are not intended to be up for review: however, the 
“clarification” sentence “A water concentration of PFAS below an LOR of 0.001 g/L should not be 
assumed to mean that there is minimal risk to aquatic ecosystems and does not mean that there is 
no need to sample aquatic biota”  

This effectively imposes a requirement that aquatic biota must always be sampled for PFAS 
regardless of analytical results that may demonstrate that the point source (a WWTP) is not 
polluting to the best scientific knowledge. Given than a large number of small council waste water 
treatment plants discharge to waterways, this is onerous and unacceptable. When written in this 
way, the NEMP is becoming an information gathering exercise by the heads of environment, but 
the costs are devolved to local councils.  
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10. On-site storage, stockpiles, and containment 

10.1 Storage, stockpiles, and containment 

Is the list of potential materials too broad – for example, why are rock, rubble, concrete included? 
There is no direct linkage to industries in Appendix B? Does this suggest that these types of waste 
should be checked to determine if they are contaminated? 

Biosolids stockpiling and management needs to be separated out to clarify management options. 
Biosolids are generally stockpiled at WWTPs prior to removal to either beneficial reuse (land 
application) or to landfill. If assessed against a “soil” contamination guideline, then most municipal 
biosolids will almost certainly be considered contaminated unless there is an alternative 
mechanism proposed for management. 

Currently in Queensland, the End of waste code defines biosolids as regulated waste above 0.39 
mg/kg TOF, and cannot be disposed to land if the concentration will be above 0.005 mg/kg TOF in 
the soil. Essentially, the implication of this is that if biosolids are just under the regulated waste 
level, a single application to land will result in the soil concentration reaching the trigger level. 
Effectively this means that the only option for biosolids management is to dispose to landfill. 
While the Queensland interpretation is not written into the NEMP, it is because of the NEMP that 
this position has been taken.  

Do the Heads of EPA believe that disposal to landfill is the most appropriate use of biosolids?  

If not, can the NEMP provide national guidance on these questions? 

Use of “Temporary” in the second paragraph of 10.1 Temporary is defined as 6 months, as in the 
glossary. Yet in the following paragraph, temporary is used to mean less than 48 hours. As this 
document is intended to inform regulators, precision of language is paramount, and ambiguities 
such as this are critical flaws.  

  

10. On-site storage, stockpiles, and containment 

10.2  Design considerations 

Are these considerations specific for PFAS or is this a generic design requirement? As the PFAS 
NEMP, the guidance should be PFAS specific. Why for example, on p21 is steel introduced as a 
new type of (inferred) PFAS contaminated waste? What is the mechanism for contaminating steel? 

The PFAS NEMP should be restricted to advice about management of PFAS, and not used as a 
surrogate guidance document to describe other best practice management of landfills. In so doing, 
the specificity to management of PFAS is lost, and the actual management options specifically 
pertaining to PFAS become diluted. 
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10. On-site storage, stockpiles, and containment 

10.3 Guidance note - On-site storage and containment 

The containment section indicates that it is relevant to both short and medium storage, and 
medium to long term containment if there is no other option.  

Landfill is described in Chapter 14 as disposal – what is the difference to long term containment 
with no other management option? As such, why is Chapter 14 separated from Chapter 10 when 
there is shared information between the two? If the intent of Chapter 10 is for storage/stockpiling 
and containment prior to an alternate end solution, then they need to be separated, and the 
management of the contaminants should be distinct.  

If long term containment is a proxy for disposal, then this section is better placed into Chapter 14.  

10.3.3 the language used is not precise enough. For example: “PFAS contaminated materials, 
particularly liquids, should be stored above ground in appropriate containment vessels, such as 
IBCs”. Clearly biosolids are not going to be stored in IBCs. The statements are intended to be 
generic, but in so doing do not provide guidance as to management of common contaminated 
substances.  

10.3.6 – is a floodplain with 1:100 AEP an appropriate location for PFAS contaminated material 
appropriate? Townsville recently experienced a 1:1000 – 1:2000 AEP event. Should this refer to 
relevant state planning instruments? (as is effectively captured within footnote 22). Have climate 
change scenarios been considered sufficiently such that management options put forward are 
sufficiently robust? 

10.3.8 dot point 4 – PFAS impacted material – this terminology is being used interchangeably with 
“contaminated”. Suggest the text is simplified. 

  

12 Reuse of PFAS-contaminated materials 

12.1  Reuse without a risk assessment 

This section title needs to be specific – the text refers specifically to reuse of contaminated soil – 
not to other materials. This distinction is critical for ease of use of the document. The discussion at 
the Qld NEMP 2.0 workshop implied that biosolids should be considered within this same 
framework. If this is the case, state it, if it is not, clearly define the scope. 
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15. Wastewater treatment 

15.1 PFAS Management Framework 

The NEMP is written in a way that reads as if it is pre-empting further tightening of the guidance.  

This is not appropriate.  

While there is a rapid advancement of the science, there are currently no rapid advances in 
appropriate cost effective, holistic management options. This is supposed to be a management 
plan and therefore should provide achievable management options.  

The heads of EPA should be identifying a nationally consistent framework that provides specific 
guidance as to appropriate management of waste streams. At present, the PFAS NEMP requires 
local councils to develop strategies themselves, effectively in isolation, when the regulators 
themselves do not have the answers.  

For example, historical usage of PFAS has resulted in significant amounts of contamination of 
various waste streams and landfill leachate is a known PFAS source. Leachate management in 
landfill is a critical concern – historically, an authorised management option has been to treat 
through the WWTP. What is the management plan suggesting a council managing leachate 
through a WWTP does? Is there a solution? 

Gallen et al have shown that Australian leachate is heavily contaminated (mean concentrations of 
PFOS 310 ng/L, range 13-2700 ng/L, PFHxS mean 1200 ng/L, range 56 – 16000 ng/L, PFOA mean 
690 ng/L range 17- 7500 ng/L). Historically, this has been managed by treatment through WWTPs 
as there are no other cost effective treatment options.  

The PFAS NEMP indicates that dilution is not an option for management, and that mixing zones 
cannot be used. The implication of this is that treated wastewater must be below the relevant 
species protection value (0.23 ng/L if 99% protection). Such a value is exceptionally low, and likely 
unachievable given the ubiquitous nature of PFAS contamination. 

  

15. Wastewater treatment 

The PFAS management framework is a generic statement about addressing inputs, process and 
outputs, and then states that the PFAS NEMP is complied with, and that ecosystem function, 
biodiversity and amenity are protected.  

This is admirable, but how? If we are considering low concentrations and diffuse sources, (not 
point source contamination), how is this achieved? If the management is intended to only address 
point sources, that should be articulated. Given that recent evidence suggests the PFAS load in 
stormwater is greater than from WWTP effluent, is it appropriate to devolve responsibility to a 
local council to manage diffuse pollution into wastewater?  
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15.2 Additional management tools 

The additional management tools are potentially reasonable for high level contamination, but are 
onerous for trace PFAS – but there is no distinction provided. Where there is significant 
contamination (and this needs to be specifically defined), then the tools may be appropriate.  

It is inappropriate for all utilities to have to comply with these tools (remembering the ubiquitous 
nature of PFAS).  

Is it possible to define a level below which, a provider can operate under current management 
regimes?  

  

19.2 TOPA analysis 

This section is slightly modified but needs addressing as per the general comments above.  

The PFAS NEMP implies that management of all PFAS is required, but the only regulated guidance 
is for 3 specific PFAS -PFOS, PFHxS and PFOA. The precautionary statements imply that a provider 
should be considering the wider PFAS, but there are no robust methods for doing so.  

TOPA analysis is analytically an operationally defined method (as acknowledged by “Laboratories 
find it helpful if the nature of the sample can be advised”). (An operational definition means that 
the final result is dependent on the initial conditions – in this case, the extent of oxidation). As 
such, TOPA is generally not appropriate for a regulatory limit without stating the specific analytical 
conditions required for analysis of different materials.  

There are 2 options for TOPA: 

1) Exclude it from the NEMP as it is insufficiently developed method to be considered reliable 
2) Provide specific guidance on  

a. how to undertake a TOPA analysis (matrix dependence needs to be discussed) 
b. interpretation of the analytical result – e.g. should the TOPA analysis just be 

assessed against the specific PFOS, PFHxS and PFOA guidance?  

If there is insufficient confidence in the method to establish how the result should be interpreted, 
it is premature to include it in the NEMP and it should be excluded. (Similar arguments apply to 
TOF analysis). 
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Appendix D. Example PFAS Management Framework for a Wastewater Utility 

Burdekin Shire Council strongly disagrees with the framing of the example framework. The 
example document is utopian, and impractical. If it is expected that a provider will implement such 
a framework, it should appropriately consider PFAS risks in the context of all other potential 
contaminants in effluent. There is also no consideration of the sustainability of these 
recommendations.  

The draft management framework acknowledges that wastewater results in chronic release of low 
level PFAS. This indicates that the NEMP is intended to apply to all WWTPs at all times. This is 
onerous and places the management responsibility in the hands of small utilities. 

These frameworks should only apply to short term increased PFAS loads (e.g. point sources such 
AFFF spills), not to the chronic levels that are expected to be present at all times as to try to 
capture the low level ubiquitous contamination of persistent compounds that have been in use for 
50 years will not be possible.  

If PFAS is so deleterious at low chronic concentrations, a national ban on all PFAS and precursors is 
the only way in which long term effects can be avoided. 

3. Purpose. The stated purpose “Sustainable management” is completely untrue. There is nothing 
sustainable about the onerous requirements placed on a small utility to manage PFAS at low levels 
that this framework puts forward. It should also not be the requirement of a small utility to 
anticipate knee jerk reactions by overly cautious regulators and impose costs on the community 
that will have no benefit to them or the environment.  

Statements such as “anticipating” emerging changes in PFAS regulation and management are not 
appropriate for a utility. If these issues could have been anticipated, why are these compounds 
authorised for use? 

It is noted that there is an intent to produce outputs acceptable for disposal and reuse. Where in 
the NEMP are suitable standards for disposal and reuse stated? How is this able to be achieved?  

There needs to be definitive guidance whereby the acceptable concentrations of PFAS for 
discharge of effluent, reuse of effluent, beneficial reuse of biosolids are stated. This requires the 
heads of EPAs to actually determine a whole of cycle management strategy, as opposed to a suite 
of unachievable targets with no alternative management options identified.  

The challenge for the NEMP is to identify appropriate management of individual waste streams. At 
present, the NEMP simply indicates that there is no acceptable holistic management strategy.  

5.1 Risk sources 

There needs to be a distinction between the regulated PFAS and all other PFAS, taking into 
consideration the analytical methods being utilised. For example, stating that the PFAS 
concentration increases through treatment is an oversimplification that implies that wastewater 
treatment is a source of PFAS. This is completely untrue. 

This is a simplification based on an analytical anomaly that only terminal PFAS are being 
measured. What is occurring is that there is a transformation of some terminal PFAS precursors 
that have not been quantified into forms that are being quantified. This is where TOPA may be 
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useful if it is demonstrated to be a sufficiently reliable technique in a difficult analytical matrix– it 
would potentially demonstrate that there is no increase in concentration through WWTP 
processes, merely a change in speciation of the PFAS.  

Table 1 The risk assessment provided is not a risk assessment and should not be represented as 
such. Further, the types of items identified exacerbate the problem with PFAS management. The 
very first item indicates that there is a hazardous event with staff being exposed to elevated PFAS 
in a wastewater treatment plant and indicates a health and psychological risk. This is ridiculous 
and poorly considered. Wastewater treatment plant operators do not consume the products, and 
there is no realistic pathway for significant exposure. Stating that there is a psychological risk to 
wastewater treatment plant operators from PFAS in national guidance suggests that there is a real 
reason to be concerned. There is not – the NEMP should not “fan the flames” of hysteria.  

6 Monitoring and analysis 

There needs to be a threshold in this management plan below which further investigations of 
upstream contributions are not considered necessary.  

The implication of the sampling strategy is that 24 hr influent samples are a routine requirement, 
and that this is also undertaken at specific pump stations to isolate the contributions of industrial/ 
non-domestic/ domestic sources. This is onerous. There is an implication that the monitoring is 
both specific for 24 PFAS, plus TOPA/TOF, and that this data is shared in a way that informs wider 
industry. This may be appropriate for very large providers where this is not a significant change in 
cost of operation, but this would be onerous for a smaller provider.  

From this perspective, the wastewater management plan is defining a research problem, not 
providing a management strategy. While research may be required, it should not be up to 
individual councils to undertake such research – in fact, incorrect sampling techniques could in 
fact complicate the situation by falsely representing the problem.  

Trade waste 

PFAS containing waste should not be accepted as trade waste. There are almost no treatment 
plants that can remove PFAS, therefore the appropriate guidance from the NEMP should be that 
significant PFAS containing wastes (e.g. specific contamination sources, not diffuse sources) should 
not be accepted. 

Domestic controls – as indicated the domestic PFAS are unable to be managed at the household 
level. Rather than indicate that the wastewater utility will actively consider new technologies, the 
better option is for source control at a federal level – e.g. ban all of these compounds from use.  

8 Processing stage – this again suggests the responsibility for PFAS management lies with the 
utility, and that each utility should be considering technologies to remove PFAS, but there is no 
discussion about acceptable levels for discharge. This leaves every providers in an untenable 
situation – especially as the NEMP intimates further tightening of guidance.  

Outputs stage 

The implication of this strategy is that all effluent aims to achieve the 99% species protection value 
prior to discharge; that recycled water will not be used until sufficient research is undertaken to 
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prove that there is no bioaccumulation, and that all areas of discharge are documented to such an 
extent as to make recycled water unviable.  

Biosolids are effectively unable to be used, and the only option is landfill or incineration. 

  

In summary:  

The PFAS NEMP 2.0 does not provide management options, it instead identifies issues without 
providing solutions. As such, it is not a management strategy, but a document that complicates 
operations for councils.  

The major requirements of the NEMP are disproportionately devolved to local utilities. This is an 
example where the regulation has failed to appropriately consider the science, and failed to 
identify appropriate pathways.  
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Comments form: PFAS National Environmental Management Plan consultation draft 

3 

Draft PFAS National Environmental Management Plan Version 2 sections 

If you have specific comments or suggested text changes, please clearly identify the extract of the 
relevant part of the NEP on which you are providing feedback. 

  

8. Environmental guideline values  

8.1 Human health guidance values 

 

 

  

8. Environmental guideline values  

8.2 Ecological guideline values 

 

 

  

10. On-site storage, stockpiles, and containment 

10.1 Storage, stockpiles, and containment 

 

 

 

  

10. On-site storage, stockpiles, and containment 

10.2  Design considerations 
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Comments form: PFAS National Environmental Management Plan consultation draft 

4 

  

10. On-site storage, stockpiles, and containment 

10.3 Guidance note - On-site storage and containment 

 

 

  

12 Reuse of PFAS-contaminated materials 

12.1  Reuse without a risk assessment 

 

 

  

15. Wastewater treatment 

15.1 PFAS Management Framework 

 

 

 

  

15. Wastewater treatment 

15.2 Additional management tools 

 

 

  

Appendix D. Example PFAS Management Framework for a Wastewater Utility 
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2 
 

Submission on the PFAS National Environmental Management Plan (NEMP) 2.0  
Background 

The City of Rockingham (COR) is located in Perth's outer southern suburbs, about 40 kilometres 
south-west of the Perth CBD.  

The City encompasses a total land area of approximately 260 square kilometres, including significant 
areas of coastline and parkland and has a rapidly developing residential area with the population of 
approximately 140,000 people.  

The City has a Class III Landfill Facility that is both owned and operated by the council. 

This submission is made on behalf of the City of Rockingham Millar Road Landfill Facility (the 
Facility).  

Millar Road Landfill Facility 
The City of Rockingham has been operating the Facility since 1992. The Facility provides an essential 
waste disposal service for its residents, the surrounding commercial, industrial areas, and in 
particular the Kwinana Industrial Strip.  

The Facility currently accepts approximately 220,000 tonnes of waste annually and has a potential 
future operational life span of over 30 years.  

The Facility is located on 98.7 Hectares at Lot 2170 Millar Road West, Baldivis. 

The Facility is licensed by the Department of Water and Environment Regulation (DWER) with the 
following prescribed premises categories, 

 

Category Description Capacity 

62 Solid waste depot Up to 20,000 tonnes per year 

64 Class II or III putrescibles landfill site Up to 450,000 tonnes per year per cell 

 

 

In 2015 the Department of Water and Environmental Regulation (DWER) issued a Works Approval, 
W5914/2015/1, for the construction of landfill Cells 16 to 19.  The landfill cells were constructed 
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using a composite liner system made up of Geosynthetic Clay Liner (GCL), 2.0 mm HDPE and a 
geosynthetic cushion layer.  

The Class III landfill cells have been constructed in compliance with the Siting, design, operation and 
rehabilitation of landfills, August 2015, Victorian EPA. This document is referred to by the Landfill 
Regulator the DWER. 

The landfill has recently obtained a DWER premises licence amendment to allow the facility to 
accept Special Waste Class 3 including Per- and poly-fluoroalkyl substances (PFAS).  

Draft PFAS National Environmental Management Plan (NEMP) Version 
2.0 Consultation Draft  

The Facility acknowledges the PFAS National Environmental Management Plan as providing a clear, 
effective and coherent approach to understanding and managing PFAS in Australia.  Furthermore the 
Facility recognises the National Chemists Working Group (NCWG) as an established group of 
professionals with extensive combined knowledge in the PFAS area. The NEMP Version 2.0 is well 
written, uses evidence based approaches, contains understandable scientific terminology and builds 
well on the previous NEMP Jan 2018.  

As users of the previous NEMP Jan 2018 there were several gaps and areas that could have been 
improved and these have been addressed well in the NEMP Version 2.0 

The improvements noted as significant for the Facility as a document user are:  

1) Section 12.1 Re-use without Risk Assessment – contaminated materials – the clarity re the 
reuse of soils and in particular where there is low levels of PFAS is excellent. The decision 
trees for reuse is very helpful.  

2) Section 8.2 Ecological guideline values– the increased detail is good.  
3) Section 10 On-site storage Stockpiles & containment- this section addresses a clear previous 

gap. 
4) Section 15. 0 Wastewater management – provides guidance for the  management of PFAS in 

waste water.  

Further details on the noted improvements noted are:  

1.  Section 12.1    Re-use without Risk Assessment 
The PFAS NEMP document amendments now provide sufficient guidelines and methodology 
for the reuse of PFAS contaminated soil. The decision tree for Reuse without Risk 
Assessment (Figure 1, pg50) is a valuable tool that provides confidence to make decisions 
about PFAS affected and contaminated soil materials.  

2. Section 8.2     Ecological guideline values  
The increased information provided in this section is seen as very valuable for better 
assessment and management PFAS impacted areas.   
 

3. Section 10      On-site Storage, Stockpiles & Containment  
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The details in this section are excellent guidance on how to manage the storage and 
containment of PFAS contaminated materials to help mitigate further negative PFAS 
impacts.  
 

4. Section 15. 0     Wastewater management 
The inclusion of details on the management of PFAS in waste water streams is a valuable 
inclusion.  

Summary 
In summary the Facility finds that the PFAS NEMP Version 2.0 document is a well written and 
professional document from a trusted foundation. The updated changes informative and further 
enable improved structure to the management of PFAS within the premises.  
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Draft PFAS National Environmental Management Plan Version 2 sections 

If you have specific comments or suggested text changes, please clearly identify the extract of the 
relevant part of the NEP on which you are providing feedback. 

8. Environmental guideline values

8.1 Human health guidance values 

8. Environmental guideline values

8.2 Ecological guideline values 

While there is a statement that these are not remediation values, much of the document appears to lead to this being 
the default. 

The proposed interim soil - ecological indirect exposure guideline value appears overly conservative for urbanised and 
industrial lands where there is minimal potential for indirect exposure and will drive a level of investigative effort that 
is disproportionate to the risks.  Industrial lands are often highly disturbed, paved or built up where the risk posed by 
PFAS to ecological values is low (exceptions within large parcels of land can utilise the proposed value, where 
ecological values are not considered to be low).  Setting this criterion, which may also default as remedial value, could 
lead to extraordinary expense to landowners. 

The Direct contact human health guideline would be more appropriate. 

10. On-site storage, stockpiles, and containment

10.1 Storage, stockpiles, and containment 

It is not clear whether material with greater than 50mg/kg may be immobilised, and it seems unrealistic to expect that 
such material would not be stored for some significant duration while appropriate treatment is procured. The 
limitation on storage/stockpiles or containment for materials only less than 50mg/kg suggests that responsible 
management would not occur for higher concentrations and should be trucked to a landfill presumably – which would 
still take time to plan.  This restriction might cause delay to the removal of such material from a potentially more risky 
scenario.  It would be better to acknowledge appropriate storage to minimise ongoing risks. We may also regret in the 
future sending so much material to landfill. 

10. On-site storage, stockpiles, and containment

10.2  Design considerations 

Page 40: “leachate management systems should be incorporated into the design” 
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This bullet point suggests all future secondary containment designs to include leachate recovery systems. A risk-based 
approach to the design of future secondary containment should be considered.  

Suggestion: “leachate management systems should be incorporated into the design for future tank farms where 
practicable with consideration of human-health and environmental sensitivity and risk.”  

10. On-site storage, stockpiles, and containment

10.3 Guidance note - On-site storage and containment 

10.3.4 states that leachate and contaminated stormwater “cannot be released to stormwater drains, sewerage, 
groundwater recharge….”.  Surely this should be subject to testing and risk-based. Some sites have trade-waste 
arrangements with PFAS limits, and the management of such waters should be appropriate and agreed with 
regulators. It should be covered in the planning stage for containment. 

On-site storage and containments should be designed in a site-specific, risk-based way.  In some cases the landfill 
design approach may be overkill for the proposal. 

12 Reuse of PFAS-contaminated materials 

12.1  Reuse without a risk assessment 

It appears from the Decision tree that there is a logical question about whether receptors would be affected by the 
reuse, but this is then followed by the leachate question C such that if leachate exceeds 0.00023 or 0.01ug/L PFOS 
then it cannot be reused.  This question should be considered in question B about whether the destination location 
will support it. There may be no leachate generation, or no potential receptors. This would seem to mean that there 
are unlikely to be any reuse opportunities without risk assessment as the concentrations would be impossibly low. 
Therefore this decision tree seems redundant if all reuse will logically lead to a risk assessment. 

The more common criterion of 100x drinking water for landfill leachate would be more pragmatic for the decision 
tree, as well as questioning the destination location’s suitability. 

15. Wastewater treatment

15.1 PFAS Management Framework 
Compliance with the NEMP” infers the NEMP has statutory standing in various jurisdictions. 

The constraints on water reuse and the PFAS concentrations in receiving waters may make the broad requirements 
unworkable.  

The considerations should extend to ambient or background levels of PFAS in both the environment, receiving waters 
and trade waste; and whether acceptance of PFAS containing trade waste is likely to significantly increase these levels 
in the receiving environment. Mass loads are an important consideration in this. 
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15. Wastewater treatment

15.2 Additional management tools 

Appendix D. Example PFAS Management Framework for a Wastewater Utility 
The overall approach outlined in Appendix D appears to infer that a water authority can be at risk of non-compliance if 
it does not follow this framework. Due to the requirement in Section 8 of the NEMP that does not allow mixing zones, 
and the application of the aquatic ecosystem value, the implication is then that any discharge of PFOS detectable at 
the ultra-trace level of analysis is unacceptable.  This will translate back up the pipe to industries with trade waste 
arrangements with water authorities, as the onus is tightened. Surely a wastewater treatment plant is a good place to 
treat the problem. 
It is questioned whether the requirements have considered the cost of undertaking the work outlined, and its 
practicability and consequences. What is the full impact of this part of the guidance? Is it even practical and 
sustainable? 

An assessment of the impact of this proposed guidance, and its sustainability, should be considered before it is 
implemented 

Additional comments: 

There should be an assessment of the impact that this guidance will have on landowners and the community at large. 
It is questioned whether the burden that this places on some industries could drive unsustainable actions with limited 
justifiable benefit.  Primary concerns should be held for leading to a lack of soil re-use, increased volumes to landfill, 
and additional resources and energy used to treat waters to trace levels, when the greatest improvements will occur 
naturally from removal of the primary sources and addressing the worst source areas. Elimination seems impractical 
and unsustainable, but reductions in mass flux will continue to lead to environmental improvement. 

Section 8 adds clarification on the topic of mixing zones.  The effect of not allowing for any mixing zone will be that 
the receiving water aquatic effect thresholds may then become the criteria for the discharge waters, i.e. non-
detectable PFOS at the ultra-trace analytical level.  This does not seem reasonable or pragmatic, especially when the 
receiving water quality may not achieve that standard, and would place a hefty burden on some parties to pre-treat 
discharges to meet this criteria. 

Instead, an alternative regulatory response would be to determine the most significant sources of PFAS, and to direct 
the approach to minimising the release from such sources affecting the aquatic ecosystems. 
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Draft PFAS National Environmental Management Plan Version 2 sections 

If you have specific comments or suggested text changes, please clearly identify the extract of the 
relevant part of the NEP on which you are providing feedback. 

Section: 5.1 Design of monitoring program 

In the first paragraph of this section, a statement is made that “PFAS are mobile, persistent and 
bioaccumulative”. 

Our comment on this statement is that whilst some PFAS are bioaccumulative, not all PFAS are 
bioaccumulative. The more accurate statement is that all PFAS are mobile and persistent, and that 
some PFAS are bioaccumulative.  This should therefore be restated in this section 5.1 and 
throughout other sections of the document, including sections 5.2.2,  8,  9.1.5.1,  9.2. 

Section 8.2.1 Soil criteria for investigation – ecological guideline values 

The proposed use of a single Interim soil – ecological indirect exposure criterion as the default 
value applicable to all land use scenarios (verses splitting into separate residential criterion and 
commercial/industrial criterion per NEMP1.0) is considered overly conservative.  We consider that 
the adoption of the single criterion for all land use settings will have the unintended result of 
creating significant additional work for industry, consultants and regulators to not only justify 
what criterion should apply or not, but will also generate additional field sampling activity for any 
sites where there are any detections above the lower default criterion. We note that other 
criterion used throughout the NEMP have not been treated in this manner (i.e. residential 
criterion are split out from industrial/commercial criterion). We consider that the approach 
proposed here is unnecessarily adding another level of additional complexity to an already 
complex and costly process of investigating sites. We therefore support retention of the separate 
default criterion (0.140mg/kg)  for Interim soil – ecological indirect exposure for 
commercial/industrial sites as it is currently documented in NEMP 1.0. 

We have reviewed the changes to the guideline values (section 8) and consider that the revisions 
may impact the interpretation of the nature and extent of offsite investigations undertaken in the 
past, as well as those that are required to be undertaken in the future. This will add significant 
additional cost to industry, consultants and regulators in terms of reviewing past reports and 
amending assessment plans for future planned works. Of some further concern to industry is how 
the guidance in section 9.1.2 on off-site investigations is being applied and interpreted by 
regulators. The guidance recommends that “following the identification of a credible source or 
sources of PFAS, priority should be given to early investigation of risks to sensitive off- site 
receptors”.  For PFAS compounds, our experience is that the assessment of actual risks posed by a 
potential PFAS source site to an off-site receptor can pose a real (often impossible) challenge in 
urbanised areas given the ubiquitous nature of PFAS within the urban environment. The challenge 
in these situations is also defining just how far “off-site” an investigation of risks to sensitive off 
site receptors can realistically be expected to be taken (there is no clear guidance on this in the 
NEMP2.0), particularly  where there are often numerous other sources of PFAS in proximity or 
downgradient of a source facility.  It is our view that the NEMP 2.0 should clearly document (for 
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all) that whilst early investigation of risks to sensitive off- site receptors should be an objective, for 
many sites, this is not going to be practicable or achievable, especially for localities where there 
may be multiple sources of PFAS impact.  It is also our experience that the “classic” detailed site 
investigation approach to characterise on-site sources of PFAS followed by delineation of the 
contamination extent in affected media off-site is in most circumstances practical and appropriate, 
and provides a more systematic way of determining if there is a linkage between a source and 
receptor. 

19.2 TOPA analysis 

NEMP 2.0 does not provide clear guidance on when collection of TOPA analysis is required, which 
has lead to some significant confusion between industry, consultants and state regulators on 
expectations for work scopes and reporting outcomes on sites. Our view is that TOPA can be 
useful to understand the estimate of source mass, but questions remain about the relative value 
of this data in understanding the actual risks posed. Some very clear statements on the 
expectations for sampling and interpretation of laboratory analytical data for PFAS in the NEMP 
2.0 would be beneficial for industry, consultants and regulators. 
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Draft PFAS National Environmental Management Plan Version 2 sections 

If you have specific comments or suggested text changes, please clearly identify the extract of the 
relevant part of the NEP on which you are providing feedback. 

5. PFAS monitoring

5.1 Design of monitoring program 

It is very subjective to say that PFAS are “known to exhibit relatively unpredictable behaviour” 
especially if there are only two research references provided. 

Why is “distal” used here when it has a specific geological meaning? Strictly speaking the term 
should be removed and replaced with “downstream” or “adjacent”.  However, the use of the term 
outside of its usual anatomical and geological context is not significantly deleterious to the 
meaning of the text to warrant change.   

The use of the term “sink” suggest that PFAS is trapped, which may not be an appropriate term. 
The text refers to temporary or permanent sinks and appears to be in the correct context. In 
environmental science a ‘Sink’ is a reservoir able to capture and store chemicals of interest. See 
also Section 5.2.1 where sediment are described as temporary or permanent sinks although this 
statement is not justified or explored further. 

Air transport does not generally occur via ‘emissions’ as the main PFAS of concern are not volatile 
but rather air transport more commonly occurs via dust or vapour droplets. Therefore are 
‘emissions’ the relevant mode of air transport that should be considered here? 

Footnote 35 makes the comment “Over the past two decades, a widespread transition away from 
the use of PFAS-containing AFFF has taken place” – this should read “PFOS-containing AFFF”.  

Need to be clear with reference to AFFF – fluorine free foams are not film forming and therefore 
are not Aqueous Film Forming Foams (AFFF). Further, not all PFAS-containing foams are AFFFs.  

6. PFAS inventory

The additional text infers that there is benefit in collecting PFAS inventory information on a local, 
jurisdictional and national basis.  How is this information going to be collected and used at a local, 
jurisdictional and national level?  Based on the case study in 6.2, how is confidence in data going 
to be assured? 
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8. Environmental guideline values

8.1 Human health guidance values 

It is important for transparency that, if the soil guidance values for direct exposure are proposed 
to be changed as a result of a technical review, then that technical review should be publicly 
available. 

The context of justification for change needs to be clear. If single study, how does that sensitivity 
relate to other studies in this area? 

8.2 Ecological guideline values 

The derived 99% value of 0.00023 g/l in Table 5 continues to have no real-world application.  The 
draft NEMP seems to reflect that reality by making reference to an LOR of 0.001 g/l but then 
contradicts that view by asserting that that does not mean minimal risk to aquatic ecosystems.   

The numbers are recognised as not being suitable for remediation values but no alternative 
remediation numbers are derived.  This then prompts a risk assessment for any incidence where 
the ecological guidelines are exceeded.  As noted above, the 99% species protection numbers are 
not practicable and would trigger a risk assessment in all cases.  Consideration should be given to 
revising these numbers in the NEMP V2.0. 

The NEMP notes that the ecological exposure guideline values protective of birds are adopted 
from the ECCC values but then an extra level of conservatism is added, presumably to account for 
local biota and conditions.  Would it be more relevant and practicable to determine an Australian 
number without adapting the Canadian numbers but still following the principles outlined by 
ECCC? 

Additional comment regarding the values reflect guidance for further assessment rather than 
remedial or action values.  

Based on current understanding of “background levels” in water supply, receiving waters and 
other water bodies, consideration should be given to amend the 99% values. It places unrealistic 
expectations which will drive site specific risk assessment in the majority of cases.  

10. On-site storage, stockpiles, and containment

Why does the first sentence in this section say that it covers storage, stockpile and containment 
“that is not intended to be permanent”.  What is meant by “permanent” in this context?  Why 
should it not be permanent? The subsequent text describes long term storage and containment of 
“greater than 5 years”. 

Should include definition of long term storage and applicability, as this will be critical in most 
cases.   
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10.1 Storage, stockpiles, and containment 

This sub-section makes reference to “on-site storage, stockpiling and containment”.  How 
does this differ from sub-section 10.3 “Guidance note – On-site storage and containment”?  
Why does section 10.3 state that contained material should be removed in the medium to 
long-term, when sub-section 10.1 explicitly provides for such medium and long term 
arrangements? 

Some additional guidance on potential risk and where mitigations should be included 
would be helpful 

10.2  Design considerations 

This sub-section and sub-section 10.3.1 “Key design criteria” overlap and contradict. 

10.3 Guidance note - On-site storage and containment 

10.3.1 This sub-section and sub-section 10.2 “Design considerations” overlap and contradict. 

10.3.7 On-site containment 

10.3.7 Guidance is in relation to new containment - what about the case where there is existing 
containment, is there a requirement to go back and review/upgrade?  

 

11.2 Considerations for transport 

The new text states “Decisions regarding authorisations for the transport of PFAS contaminated 
materials, including interstate transport, must consider whether the receiving facility can lawfully 
receive these materials in relation to all the physical and chemical characteristics”. Why is 
transport the only area singled out for special mention regarding compliance with the law?  

  

12 Reuse of PFAS-contaminated materials 

12.1  Reuse without a risk assessment 

The third paragraph states that “A second principle is the application of the waste hierarchy 
whereby reuse of low level PFAS contaminated soil off-site only occurs after all other options have 
been considered first.”  What does “considering” all other options mean and how does it relate to 
“practicability”?  The proposed flowchart in 12.1.1. Step 3.C has as one criterion exceedance of the 
WQG freshwater 99% species protection DGVs – does this mean exceedance of 0.00023 g/l in 
which case any measure above LOR will result in a “YES” answer.  

  

15. Wastewater treatment 

15.1 PFAS Management Framework 
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When are the wastewater criteria mentioned in this section including the default guideline 
values for water quality for PFOS and PFOA scheduled for release?   

This section includes a statement “All relevant legal and regulatory requirements are met 
including compliance with the PFAS NEMP”. The PFAS NEMP is not in itself a compliance 
requirement. Need to be clear on the point above, otherwise these type of comments set 
precedence. 

16. Data sharing

Second dot point – what is the process for determining that there is “no reason” that data cannot 
be made public? Who will such data be shared with – other regulators, the general public? 

18.3.2 Preventing sample contamination 

It is understood that Teflon no longer contains PFAS. 

19.2 TOPA Analysis 

Good to see recognition of the difference between laboratory derive conditions and 
environmental conditions. 

Appendix D. Example PFAS Management Framework for a Wastewater Utility 

What is the ‘background level’ of PFAS mentioned in Appendix D, 5.1 Risk Sources and is there a 
suitable concentration number for Key PFAS that provides a base level above which wastewater 
disposal criteria can be set? 
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The National Chemicals Working Group 

Email: pfasstandards@environment.gov.au 

21 June 2019  

Dear Sir/Madam 

Re: PFAS NEMP 2.0 

Background 
Thank you for the opportunity to provide feedback on the PFAS NEMP 2.0. The Waste Management 
and Resource Recovery Association of Australia (WMRR) is the national peak body for all stakeholders 
in the waste and resource recovery industry. We have over 2,000 members across the nation, 
representing a broad range of business organisations, the three tiers of government, universities, and 
NGOs.  

Our members are involved in a range of important waste management and resource recovery 
activities within the Australian economy, including community engagement and education, 
infrastructure investment and operations, collection, manufacturing of valuable products from 
resource recovered materials, energy recovery, and responsible management of residual waste. 

Treatment and PFAS management framework  
In April 2018, an independent expert health panel established by the Federal Government concluded 
that there is 

 “mostly limited, or in some cases no evidence, that human exposure to per- and poly-
fluoroalkyl substances (PFAS) is linked with human diseases. Importantly, the panel concluded 
that there is ‘no current evidence that suggests an increase in overall cancer risk’1.”  

However, the panel noted that given PFAS continues to persist in humans and the environment, 
exposure to these chemicals should be minimised and future research should focus on long-term 
studies.  

WMRR understands the need to take a precautionary approach towards PFAS, however WMRR 
believes that the NEMP as it is currently drafted, leaves the reader with the impression that PFAS is 
far more dangerous and toxic than what is reflected in current findings, which is also inconsistent with 

1 Expert Health Panel for PFAS report, Australian Government, Department of Health, April 2018. 
https://www.health.gov.au/internet/main/publishing.nsf/Content/C9734ED6BE238EC0CA2581BD00052C03/$File/summary-panels-
findings.pdf 
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its continuing non-monitored production and use in consumer goods and building products which are 
the primary source of these compounds in the waste stream.  
 
WMRR strongly believe that EPAs and Government need to influence the producers and suppliers of 
significant PFAS inputs to the Australian market, rather than the current approach that is a very linear 
end of pipe approach to policy development.  Landfills (like wastewater treatment plants) have no 
control over the materials that society produces and disposes of (whereas Government does). 
 
WMRR advocates that: 

 product manufacturers, importers and suppliers need to be made to take ownership of 
the end of life management of materials they produce and supply to consumers and the 
economy; and 

 Government must provide strong leadership in requiring greater Extended Producer 
Responsibility, relieving the focus on end of pipe solutions and lower order use of 
materials as a result of manufacturer introduced contamination and barriers to resource 
recovery  

 
Amongst the changes to the NEMP are two (2) new sections – one on on-site storage, stockpiles, and 
containment, and the other on wastewater treatment, as well as Appendix D, an example of the 
proposed PFAS Management Framework.  
 
The proposed framework outlines an extensive assessment and monitoring strategy and describes a 
range of tools that may be used by water authorities to manage inputs from trade waste, including 
refusal of receival. However, no measures are recommended for sources other than trade waste. 
While manufacturers and suppliers of consumer products are considered to bear the primary 
responsibility for acting to reduce the levels of PFAS reaching domestic wastewater, there are no 
actions or controls identified to force producers and suppliers to reduce PFAS concentrations in their 
products. 
  
WMRR notes that the next revision is intended to benefit from work on the resource recovery and 
waste management theme and considers it appropriate given that the issue is already affecting the 
waste and resource recovery sector, that the NEMP in this revision provides guidance that a mixed 
response is required to achieve appropriate environmental outcomes.    
 
Recommendation: That the NEMP provide guidance stipulating that in addition to the current 
guidance contained in the NEMP, further regulatory and economic responses by Government 
may be required.  

 
Recommendation: That one recommendation to Government to take an Extended Producer 
Responsibility approach for PFAS in consumer goods as a trade matter if the concentrations 
present in domestic waste, landfill and wastewater treatment plant operators are of sufficient 
concern.  
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Management of Diffuse PFAS Sources  
WMRR believes it is impractical to apply the current guidance to loads of mixed and general solid 
waste streams received at landfills. It is completely unrealistic to expect landfills to reject loads that 
contain household products, textiles, and packaging wastes that are coated in chemicals containing 
PFAS? How would this be done and where would that rejected waste be disposed of? 
 
Recommendation: WMRR requests that the NEMP clarifies the intended scope of application of 
landfill acceptance criteria to specific waste streams. 

 
Available Solutions for Treatment of Landfill Leachate 
Industry is exploring existing treatment technologies currently applied to groundwater remediation at 
several sites across Australia. Current water treatment technologies being used for PFAS 
contaminated water are essentially separation processes, which produce a water stream with a 
reduced (very low level) of PFAS, and a solid or liquid waste by-product that contains a very high 
concentration PFAS that requires high temperature incineration of concentrated by-products to 
destroy the PFAS removed. Alternatives in suitable climates that result in bioaccumulation or 
concentration in evaporation ponds similarly require by-product disposal. 
 
Treatment technologies generate a concentrate requiring further a treatment of residues involving 
high temperature destruction of PFAS compounds. 
The cost of treating PFAS contaminated water, including landfill leachate, is not cheap. Current rates 
offered by industry vary from $10 to $40 per kL (excluding costs for disposal of the concentrated by-
product).  Therefore, a landfill discharging 500kL of treated leachate to sewer per day would incur 
additional costs of $5,000 to $20,000 per day (or $1.8 million to $7.3 million per year) plus the cost of 
concentrate disposal.   
 
Please note that WMRR is unaware of any commercialized near-term technologies that offer 
economies of scale or alternative approaches to minimize these costs.  
 
Treatment and disposal costs are recurrent over a typical 20- 30-year operational life and continue for 
a further 20-30 years minimum after landfill closure.  There are more than 30 large and medium sized 
currently discharging to leachate to sewer in Australia.  Sydney alone has three (3) major landfills in 
addition to smaller sites that receive more than 500,000 tonnes of waste annually; they treat and 
discharge in excess of 2ML of leachate to sewer per day.  
 
Bans or restriction on the discharge of treated leachate to sewer will have a significant impact on these 
landfills and their leachate management systems.  These costs need to be passed on to the community 
through higher landfill charges for operating landfills.  This form of cost recovery may be an option for 
some operating landfills with significant remaining life.  It may also result in the pre-mature closure or 
restrictions on acceptance of waste where alternative disposal options are not available.  
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At closed landfills and those near closure, the costs associated with specific systems for PFAS removal 
and disposal are not included in existing financial provisions or current funding arrangements for their 
leachate management.  
 
Unintended consequences are likely to result from restrictions on leachate sewer discharges, 
including potentially the premature closure, reduced operating capacity or abandonment of landfills 
resulting in simple displacement residual waste containing trace concentrations of PFAS and 
precursor materials to less desirable disposal pathways, and the environment. 

 
Acceptance of Leachate to Sewer 
While the NEMP strives to provide a consistent point of reference for environmental regulators and a 
consistent framework and approach to the management of PFAS, with respect to landfill and leachate, 
each State EPA and Sewerage Authority actions and decisions have varied considerably.  
 
WMRR members have observed: 

 Queensland Urban Utilities PFAS source management plan (February 2019) includes 
acceptance limits for trade waste, which were below the concentrations in the leachate from 
some landfills. There is an expectation that landfills treat leachate prior to disposal to sewer 
to reduce PFAS concentrations to ‘acceptable’ levels, although the treatment solutions are 
not readily available, if they exist. 

 Sydney Water has not imposed any discharge criteria but commenced testing incoming 
leachate for PFAS.  The NSW EPA advises that it is undertaking further work to ensure a 
balanced approach to the management of PFAS that does not negatively impact any one part 
of what is an interconnected wastewater system that includes a range of stakeholders, 
including landfills.  

 Melbourne Water have advised a major Victorian landfill of the imposition of a 1ug/l discharge 
limit.  This is an effective ban on acceptance since as of 26 Australian landfill leachates tested, 
21 had PFAS levels higher than 1 ug/L.  Victoria’s climate dictates that virtually every landfill 
south of the divide is dependent at least in part on sewer disposal of leachate, this represents 
a major issue.  

 In WA and SA, where the climate is drier, landfills are generally not as reliant on sewer disposal 
to date, have not been impacted by PFAS regulation.  Disposal options for residuals from 
evaporation ponds may become a concern.  
 

Leachate discharges to sewer are a point source, an easy target for control and/or exclusion. 
 
PFAS compounds continue to be prevalent in a range of readily available common household products, 
including food packaging, aerosols, non-stick cookware, textiles and fabric, and which fall outside bans 
and regulatory controls, the current NEMP is draws into focus their presence in landfill and leachate. 
The emitted PFAS loads have been monitored and “the mass of PBTs in leachate discharged to WWTPs 
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contributing to the mass accumulated in biosolids was small in comparison to domestic sources.”2    The 
effective or precautionary general exclusion of landfill leachate discharges from sewer are in 
themselves therefore unlikely to solve any significant exceedance of criteria by a Wastewater 
Treatment Plant biosolid or effluent. 
 
WMRR believes that it is undesirable and poor policy to implement low and precautionary discharge 
limits to WWTP where the contributed load is small.  This has the potential to:  

 Increase the economic costs beyond the benefits given the focus on this small 
contributor of PFAS load to the sewer; 

 Impose a significant financial burden to operating and closed landfills across Australia, 
potentially resulting in early closure or abandonment of landfills; 

 Simply displacing PFAS materials to less desirable disposal pathways and/or continued 
diffuse emissions to the environment. 

 
Recommendation: That the NEMP provide guidance on timeframes for planned implementation 
discharge limits or improvements that are supported by scientifically demonstrated risks and reflect 
available and commercialized technology options.  Current requirements for investigations, design, 
approvals and implementation suggest that a minimum timeframe of five (5) years would be 
required to implement substantial alternative measures where it is feasible to do so. 
 
Just as the impacts of PFAS on human and environmental health are not completely known at this 
stage and research is ongoing, the treatment technology space is also evolving. Industry expects 
treatment technology to improve – both in terms of cost efficiency and efficacy – but these changes 
take time.  
 
WMRR believes it is both consistent with the Chemical Working Group’s charter (under HEPA), and 
helpful to water authorities (who must have regard to broader environmental outcomes), that the 
NEMP provide scientifically-based guidance on the management of landfill leachate having regard to 
its relative contribution to sewerage, the significance of its exclusion from a broader environmental 
perspective, and the lack of technically developed and effective alternatives available for 
implementation. We believe this guidance is necessary to provide a clearer framework for decision 
making and to avoid unintended or perverse environmental and financial outcomes.  
 
Recommendations:  
The National Chemical Working Group place priority in the short term on providing a policy position 
regarding the continued acceptance of trade waste discharges of leachate to sewer where its effect 
is marginal or incremental, and not scientifically demonstrated to be driving non-compliance or risk-
based outcome to the management of biosolids.   
 
                                                        
2 Occurrence and distribution of brominated flame retardants andperfluoroalkyl substances in Australian landfill leachate and biosolids. 
Gallena, , D. Dragea, S. Kaserzona, C. Baduela, M. Gallena, A. Banksa, S. Broomhallb,J.F. Mueller, Journal of Hazardous Materials 312 
(2016) 55–64. 
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Submission on PFAS Draft NEMP version 2 - WSAA.pdf

To the National Chemicals Working Group.

Thank you for giving us the opportunity to comment on the PFAS NEMP 2.0. Please find attached
a response from WSAA members.

The Water Services Association of Australia (WSAA) is the peak body that supports the Australian
urban water industry. Our members provide water and sewerage services to over 20 million
customers in Australia and New Zealand and many of Australia’s largest industrial and
commercial enterprises.

WSAA facilitates collaboration, knowledge sharing, networking and cooperation within the urban
water industry. The collegiate approach of its members has led to industry-wide advances to
national water issues.

A number of WSAA members have submitted responses to the review of the NEMP, either as
individual entities, or as part of other group submissions. However, engagement with our
members has bought out a number of issues that they consider should be addressed in the
review.

In particular, these concerns focus on the need for greater guidance on how to implement the
NEMP. While an example management framework is provided, there are still a large number of
unknowns.

In particular, these concerns focus on:
• A lack of clarity of the status of the NEMP. There appears to be confusion among members

over whether the NEMP2 is a legally binding document or a guideline. While, some of
the NEMP addresses responsibilities of environmental regulators and other parts
responsibilities of utilities.

• The need for a flexible, risk based, approach to monitoring. There are extensive monitoring
requirements irrespective of the level of risk and the size of the entity. A risk based
approach should allow for variation in monitoring requirements where risk varies and
where capability varies.

• Utilities all manage risk and most have sophisticated risk management approaches and
systems. A more efficient approach would be to specify appropriate risk management
standards that could integrate with existing systems and be applied more generally to
emerging contaminants.

• Our members have asked for more detailed guidance. In particular, more guidance and
clear standards are required for acceptance of trade waste.

• More focus should be given to managing PFAS at the source. Products containing PFAS
should be more effectively restricted from entering the marketplace and the catchment.
Treatment options are expensive and should be the last resort. Water utilities feel that
their customers are carrying responsibility for actions of others. Better product labelling
has been a suggestion, to help consumers make better choices and to help identify
potential sources.

• Utilities come in all sizes. A National Environmental Management Plan must be practical
and easy to implement. Our members believe that, as presented, the management
framework would be difficult for larger utilities to implement and nearly impossible for
smaller utilities.
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• Wastewater utilities do not control how PFAS is discharged to the sewer. They also have
no currently feasible treatment process to destroy or permanently capture it. Utilities feel
that expectations of treatment options for PFAS are unrealistic.

Should you require additional information, please do not hesitate to contact me.

Regards

Dale Watson
Research and Innovation Coordinator
P (03) 8605 7603 | M 
dale.watson@wsaa.asn.au
Water Services Association of Australia
Level 8, 401 Docklands Drive, VIC, 3008
www.wsaa.asn.au
Twitter | LinkedIn

Message protected by MailGuard: e-mail anti-virus, anti-spam and content filtering.
http://www.mailguard.com.au
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Have you provided confidential or sensitive information in a separate attachment  Yes / No 

Have you provided a redacted version Yes / No 

Summary Comments 
The Water Services Association of Australia (WSAA) is the peak body that supports the Australian 
urban water industry. Our members provide water and sewerage services to over 20 million 
customers in Australia and New Zealand and many of Australia’s largest industrial and commercial 
enterprises. 

WSAA facilitates collaboration, knowledge sharing, networking and cooperation within the urban 
water industry. The collegiate approach of its members has led to industry-wide advances to 
national water issues. 

A number of WSAA members have submitted responses to the review of the NEMP, either as 
individual entities, or as part of other group submissions. However, engagement with our 
members has bought out a number of issues that they consider should be addressed in the review, 

In particular, these concerns focus on the need for greater guidance on how to implement the 
NEMP. While an example management framework is provided, there are still a large number of 
unknowns. 

In particular, these concerns focus on: 

A lack of clarity of the status of the NEMP. There appears to be confusion among members
over whether the NEMP2 is a legally binding document or a guideline. While, some of the
NEMP addresses responsibilities of environmental regulators and other parts
responsibilities of utilities.

The need for a flexible, risk based, approach to monitoring. There are extensive monitoring
requirements irrespective of the level of risk and the size of the entity. A risk based
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approach should allow for variation in monitoring requirements where risk varies and 
where capability varies. 

 Utilities all manage risk and most have sophisticated risk management approaches and 
systems. A more efficient approach would be to specify appropriate risk management 
standards that could integrate with existing systems and be applied more generally to 
emerging contaminants. 

 Our members have asked for more detailed guidance. In particular, more guidance and 
clear standards are required for acceptance of trade waste. 

 More focus should be given to managing PFAS at the source. Products containing PFAS 
should be more effectively restricted from entering the marketplace and the catchment. 
Treatment options are expensive and should be the last resort. Water utilities feel that 
their customers are carrying responsibility for actions of others. Better product labelling 
has been a suggestion, to help consumers make better choices and to help identify 
potential sources. 

 Utilities come in all sizes. A National Environmental Management Plan must be practical 
and easy to implement. Our members believe that, as presented, the management 
framework would be difficult for larger utilities to implement and nearly impossible for 
smaller utilities. 

 Wastewater utilities do not control how PFAS is discharged to the sewer. They also have no 
currently feasible treatment process to destroy or permanently capture it. Utilities feel that 
expectations of treatment options for PFAS are unrealistic.    

General comments from utilities. 

The management of PFAS requires a highly collaborative approach between regulators, industry, 
water utilities and land and waterway managers. The focus should be on problem definition, 
source identification, pathway mapping and problem solving (including funding mechanisms for 
industry or legacy sites).  

Many utilities have management and monitoring arrangements in place for preventing 
contaminants of concern from adversely impacting human health and the environment. This 
includes arrangements in relation to water supply, sewage treatment discharges, resource 
recovery and waste management. The contaminants of concern for each business activity is 
relative to product use and the receiving environment. As human health and environmental 
toxicology understanding is uncertain and evolving, greater focus should be on improving 
knowledge to inform the basis for any implementation of treatment.  

Water utilities are heavily regulated and existing frameworks should be used to prioritise 
contaminants for attention over long timeframes to prevent system shock. It is inefficient to have 
a separate plan or expectation of treatment for every chemical of concern, as technology has 
limitations and costs are passed on to the community.  

It is recommended that a net environmental lifecycle assessment or regulatory impact statement 
been considered for the NEMP 2.0 to help identify and attribute costs. 
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With heat treatment limitations in some jurisdictions, it is possible that the proposed obligations 
will preclude reuse of sewage sludge and biosolids which will prevent beneficial agricultural reuse 
to close the nutrient cycle and increase landfill demand.  

Water utilities are just one part of the solution for managing PFAS. Water utilities do not routinely 
treat PFAS, nor are there current treatment technologies that would make it a viable option to 
routinely treat.   

As these contaminants are emerging and regulator and industry knowledge is still growing, 
industry partners are mostly unware of the potential risk associated with these contaminants - 
which further adds to uncertainty and an ability to identify treatment options. 

There is a disconnect between potential hotspot sources in a catchment and ability to detect 
anything at treatment facilities especially where there are long networks that receive significant 
dilution. 

Our utilities are asking that additional measures be considered to control potential human health 
and environmental impacts; such as regulation on chemical imports, chain of custody tracking and 
mass balance accounting of such chemicals and a requirement to disclose pollution events by the 
user of these chemicals (including discharge to sewer).  

Water utility networks and treatment facilities are only one pathway for routing flows through 
catchments. Consideration must be given to all routes and the focus should be on source control. 
Water utility customers should not be financially burdened with addressing the PFAS legacy issue 
when products are still being actively sold, used and permitted. With approximately 45,000 PFAS 
compounds, banning only long chain compounds may lead to more use of short chain compounds 
which may be less toxic but more mobile and just as persistent. If water utilities are expected to 
target trade waste customers or deal with inflow and infiltration from legacy environmental 
contamination, it is unclear who should bear this financial burden.  

What activity is occurring to limit the PFAS levels in stormwater and waterways that are not 
related to wastewater utility activities? If most legacy inputs are entering wastewater through 
inflow and infiltration, then reducing this through leak tight systems will mean that the 
groundwater contaminated sources could just route through stormwater systems. 

Draft PFAS National Environmental Management Plan Version 2 sections 

8. Environmental guideline values

8.1 Human health guidance values

Our members have asked for a technical report on the derivation of the human health guideline 
values. In particular, they would like greater clarity on the derivation of soil to plant transfer 
factors. 

8. Environmental guideline values
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8.2 Ecological guideline values 

As mentioned above, a technical report on the derivation of the ecological health guideline values 
is strongly requested.   

  

10. On-site storage, stockpiles, and containment 

10.1 Storage, stockpiles, and containment 

No comments 

  

10. On-site storage, stockpiles, and containment 

10.2  Design considerations 

No comments 

  

  

10. On-site storage, stockpiles, and containment 

10.3 Guidance note - On-site storage and containment 

No comments 

  

12 Reuse of PFAS-contaminated materials 

12.1  Reuse without a risk assessment 
The draft PFAS NEMP 2.0 appears to be biased towards managing the risks associated with the use 
of biosolids contaminated with PFAS compared to the use of recycled water for irrigation or 
discharge to aquatic ecosystems.  While the majority of PFAS partition to the biosolids they are 
generally applied only once to a site compared with the long term use of recycled water for 
irrigation or discharge to aquatic ecosystems.  There needs to be more research to understand the 
relative environmental and human health risks from the use of PFAS contaminated biosolids and 
recycled water to understand the cost benefits of any preventative or remediation strategy.  
Treatment is a longer term option and probably the least preferred option that may not be of 
greatest benefit to the community. 

  

15. Wastewater treatment 

15.1 PFAS Management Framework 
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Trade waste and legacy hotspots appear to be the main sources of PFAS entering the sewerage 
network. There needs to be more guidance on trade waste acceptance standards to assist with 
controlling PFAS at the source.  

Further, there needs to be guidance for industry on synergistic impacts (i.e. mixing of different 
waste types), and available treatment options, including infrastructure development, that can be 
used to reduce concentrations of PFAS, prior to discharge. 

There are significant cost implications of sending additional biosolids to landfill and for some 
utilities this is not even an available option.  

In addition, utilities also have tens of thousands of tonnes of residuals (e.g. grit) that is removed 
from treatment processes.  

There is an issue of scale in this section. Water utilities come in a variety of scales from very small 
local government responsibilities to major urban utilities. And within this range organisations vary 
in terms of capability, resourcing and operational/regulatory oversight. Feedback from our 
members is that the management framework could not be implemented by smaller water utilities 
due to the level of complexity and resourcing required. 

It is important to note that many of the smaller utilities serve disadvantaged communities, 
discharge into inland river systems and reuse a high proportion of the treated effluent.  It is 
important to recognise the challenges presented by utility size and capability and tailor the 
management approach to achieve a positive outcome all levels. 

The PFAS NEMP appendices identifies sources of PFAS discharges from commercial laundries (due 
to washing of fabrics containing PFAS), healthcare sector (due to various uses listed in Appendix 
A), car retailers/dealers and vehicle wash businesses due to use of surface treatment products and 
various other processes. These activities are typical small businesses in regional centres. Sampling 
and monitoring of these activities is expensive, impractical and may only reflect the products in 
use at the time of sampling.  It is imperative that the National Environmental Plan has the right 
balance to minimise overregulation and burden on small businesses while achieving intended 
outcomes  

It should be noted that product labelling often does not include detailed composition or a 
substance list. Small businesses and the public may not be aware whether the product includes 
PFAS.  

Market control preventing products containing PFAS from everyday use (cleaning/polishing 
products) at the National level would provide an effective and reliable way of reducing PFAS 
contaminated wastewater entering to a Utilities’ sewerage systems and the environment. This 
approach would have limited impact on local water utilities is likely to provide a much improved 
and broader outcome over management planning alone. 

  

15. Wastewater treatment 

15.2 Additional management tools 

No comments 
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Appendix D. Example PFAS Management Framework for a Wastewater Utility 
The proposed sampling strategy in the example PFAS Management Framework for a Wastewater 
Utility (Appendix D) doesn’t appear to consider the overall risk and balance against cost in the way 
that utilities would consider it. The use of environmental guideline values in Section 8 of the draft 
NEMP 2.0 strongly suggests that a risk-based approach is being advocated. This is reinforced in 
many places in the draft NEMP 2.0, including the description of the Precautionary Principle 
(Section 3, point 2a), which notes that the principle is risk-weighted. However, there are 
statements in the draft NEMP 2.0 that suggest that the aim is nil discharge of PFAS to the 
environment, presumably in anticipation of Australia ratifying the Stockholm Convention covering 
PFAS (yet even then, the section on management of contaminated soils notes that the Stockholm 
Convention and the Basel Convention have an acceptable limit of 50 mg/kg). Section 3.1 discussing 
contaminated waste, states that ‘Dilution is not acceptable for example in soil, compost or other 
products’, which would seem to contradict a risk-based approach. This is reinforced by the draft 
Framework for a Wastewater Utility (Appendix D, Section 9.2), which suggests advising 
stakeholders that the aim is to move to nil detectable discharge of PFAS to the environment based 
on the current uncertainty about the long-term impacts of these chemicals on human and 
environmental health (Section 9.2). This would seem to involve an unwarranted ongoing 
expenditure given that the levels of discharge now are likely to be small compared to the legacy 
contamination accumulated prior to restrictions on their use in the early 21st century. 

If the level in the treated wastewater (and other products) is low and below guideline levels then 
there is no need to have a detailed management plan, including regular monitoring across the 
system, for that system. This is how a utility would respond to a risk assessment that indicated low 
risk. This needs to be made clear up front.  

If new knowledge demonstrates that the risk assessment requires updating and perhaps that 
further monitoring is required, this can be done when that knowledge is available. Is the NCWG 
able to develop a risk based decision tree to guide action at the right level based on risk? 

The cost to implement the monitoring program outlined in the Framework for a Wastewater 
Utility will be exorbitant. Much of it seems like a data gathering exercise which should not be part 
of the NEMP2.0. The monitoring design is also flawed in achieving some of the desired outcomes 
such as source tracking monitoring where the end-of-pipe may well be below LOR with few input 
sources. This method relies on a reliable indicator.  While achievable for analytes like ammonia, 
this is not possible for PFAS. 

There is a lot of emphasis on remediation as opposed to source control. Controlling the issue at 
the source is more cost effective and proactive.  
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Victorian water corporation’s wastewater treatment plant. The results of this review will identify priority 
risks – on a site-by-site basis – for water corporations to address in the coming years. Of critical 
importance is that depending on the results of this risk assessment, the action plan for an individual site 
may or may not prioritise specific actions relating to PFAS above actions to address other risks. A 
preferred approach would see water corporations manage PFAS risks in the context of other emerging 
contaminants and apply the General Environmental Duty (GED) holistically. 
 
 
VVictorian Water Industry Specific Challenges & Suggested Recommendations 
 
 
1. PFAS sampling is expensive and resource intense; the distribution of PFAS in the landscape is diffuse 

and questions arise relating to the usefulness of a sampling regime. Baseline measurements might 
prove challenging, given most PFAS sampling would likely contain legacy leachate/background levels; 
progress based on new initiatives would hence be difficult to measure.  
 

It is suggested NEMP2 include: 
o Guidance as to where and how to sample for PFAS.  
o An inventory of potential point-source pollution sources of PFAS, which could assist 

with this task and would include engagement of the various industries. 
 
 
2. Monitoring and risk assessments: currently, the expectations seem unclear and questions arise as to 

whether to only sample PFAS or a range of emerging contaminants. There seems to be unclear 
expectations relating to the magnitude and breadth of a new sampling regime. If sampling and risk 
assessments are undertaken as a ‘learning experience’, processes should be in place to share 
learnings effectively across various industries and stakeholders. A risk-based approach is not 
applicable for monitoring, recycled water, biosolids, licences and groundwater due to cost and 
resource intensity.  
 

It is suggested that EPA Victoria establish a sampling protocol for water corporations to 
undertake a PFAS monitoring program all at the same time, and analysed at the same lab, 
to gain a snapshot picture of status quo. Based on this information, EPA Victoria could gain 
an understanding of current PFAS levels in effluent and recycled water in order to help 
develop risk-based guidelines. 

 
 
3. The General Environmental Duty (GED) is future rather than legacy focused; this provides challenges 

to the water industry as it is at the receiving end of the catchment with little reach to influence PFAS 
contamination into its receiving waters.  

 
It is recommended that EPA Victoria work with industry and water corporations beyond 
compliance. 

 
 

4. Licence agreements and their associated current review include a broad-based risk assessment of 
all emerging contaminants (which may or may not prioritise PFAS). 

 
It is recommended that EPA Victoria adopt an approach which would see water corporations 
manage PFAS risks in the context of other emerging contaminants and apply the General 
Environmental Duty (GED) holistically. 

 
 
5. Beneficial reuse of biosolids and recycled water will require a holistic and health-centric approach, 

which will need to be articulated more clearly. There is a current dichotomy between the current 
mandate to encourage beneficial reuse of biosolids and recycled water, versus the (as yet unknown) 
risk of PFAS potentially impacting human health. Biosolids applications on land could potentially lead 

NEMP 2.0 Submissions

Submissions Page #220



to future health impacts and landfilling causes potential detrimental leachate. Clear expectations 
relating to the disposal and/or treatment of PFAS are needed.  

 
It is suggested that federal and state governments: 

o Support further research to understand the environmental and human health risks 
from the use of PFAS contaminated biosolids and recycled water. 

o Articulate a holistic and health-centric approach, and incentivise and appropriately 
resource solutions to develop new innovative solutions to treating and disposing of 
PFAS. 

 
 

6. GGuidance: There appears to be confusion over whether the NEMP2 is a legally binding document or 
a guidance document (a standard). Questions were raised as to whether there are transition plans in 
place to support water corporations towards reducing PFAS levels. Further, the document states that 
“further work, in collaboration with the water industry, will be undertaken to establish criteria and 
guidance for water authorities and environmental regulators based on current science” (Section 15, 
Wastewater Treatment, p.61), without stating a timeframe.  

 
It is recommended that: 

o Clearer water industry specific guidance and information (State of Knowledge - SoK) 
relating to the application of NEMP2 is produced, including sampling regimes, 
treatment of influent, effluent and reuse points.  

o NEMP2 transition arrangements are spelt out and a transition plan developed to 
support industries towards reducing PFAS levels; including the application of the 
precautionary principle. 

o A suitable government body or association is identified to disseminate national and 
international best practice and scientific knowledge (SoK) for distribution to the 
Australian water industry, including national and international case studies. 

o Water-industry specific working groups are established (nationally and state-wide) – 
convened by the suitable industry bodies and/or associations to contribute to the 
SoK and collaborate with state EPAs to develop industry specific proposals and 
submissions relating to risk reduction/minimisation. 

o  A timeframe is communicated for providing criteria and guidance to the water 
industry. 

 
 
7. Customer willingness to pay: the Victorian Essential Services Commission’s (ESC) PREMO approach 

stipulates extensive customer consultation to determine a water corporation’s future expenditure. In 
light of PFAS sampling and treatment resource intensity, uncertainty around surrounding research 
findings and potential health impacts, this approach could prove challenging. If water corporations 
were to reduce PFAS during its treatment processes, the cost of upgrading and/or changing 
infrastructure would be substantial. Consultation relating to PFAS has been undertaken with industry; 
not with the broader community (yet), which will be of a sensitive nature. 
 

It is suggested that: 
o EPA Victoria consult with the ESC as to next steps relating to willingness-to-pay 

consultation and/or potential incorporation into the Statement of Obligations (SoO). 
o A concise community message plan be developed, including watching briefs. 

 
 
8. Other comments:  

EPA Victoria needs to play a crucial role in reducing PFAS at the source, where a reduction 
of PFAS entering the catchment can be achieved through education and enforcement 
(rather than regulating the waste treatment plant operator). An EPA education-heavy 
approach will likely not result in large-scale PFAS reductions; it is recommended that EPA 
Victoria map polluters and focus on point-source pollution prevention efforts to stop PFAS 
entering the catchments in the first place (through regulation and fines). It is also 
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recommended that EPA Victoria conduct more regular auditing of trade waste customers 
who may be discharging PFAS. 
Data from a previous PFAS assessment pilot program with specific focus on wastewater 
treatment plants should be shared with stakeholders.  
Appendix D, Section 9.3 (p.97) could include an example around the use of recycled water 
within 200m of a waterway (as recycled water is typically reused in close proximity to 
wastewater plants and historically, wastewater treatment plants are sighted near 
waterways). 
The case study listed in Section 15.3 – PFAS contamination of a wastewater treatment 
system (p.62) - is not practicable as there are no PFAS approved disposal facilities in the 
region. 

 
 
On behalf of our members, VicWater is looking forward to further engagement with EPA Victoria and 
contributing to the dissemination of emerging knowledge about PFAS and understanding how the NEMP 
will be applied (beyond an Interim Position Statement).  
 
For further information, please contact our Manager, Policy & Regulation, James Cleaver, at 
james.cleaver@vicwater.org.au or call 03 9639 8868.  

 
Yours sincerely 
 

Peter Morison 
CEO 
VicWater 
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Avoiding perverse outcomes – Regulation in one area (i.e. drinking water supply) 
does not adversely impact on another without due consideration (i.e. wastewater 
sector).

Effective implementation - Sources of PFAS are diffuse and ubiquitous. Setting hard 
limits at the end of the wastewater system will require a combination of different 
mitigation measures, such as changes in treatment systems, potential capacity 
upgrades, upstream source control or stronger limits on industry.  

Clear and transparent changes to the NEMP over time - The submission identifies 
that ongoing revisions may be required as new science or new data is discovered. 

Submissions are made for each of these elements in the table attached to this document.

We recognise that the management of sewage is integral to what we do and supports our 
contributions to:

• Healthy People: Strengthening the wellbeing of the community.

• Healthy Places: Co-creating the world’s most desirable places to live.

• Healthy Environment: Enhancing the natural environment.

There are a number of pathways for PFAS and their precursors to enter Melbourne’s sewage 
network and wastewater products including trade waste, emergency discharges and also illegal 
inputs. The four Melbourne metropolitan water organisations, City West Water, Yarra Valley 
Water, South East Water and Melbourne Water have adopted a collaborative framework for 
identifying and managing potential sewage quality risks to the Metropolitan sewerage system 
through the use of an Integrated Sewage Quality Management System (ISQMS). This ISQMS 
has identified PFAS as a parameter of concern and the industry is undertaking measures to 
quantify this threat and manage it accordingly. 

Overall, Melbourne Water supports the in-principle the direction taken in the revised National 
Environment Management Plan version 2 and particularly, the introduction of a risk based 
approach to setting limits for the wastewater sector. 

The focus on alternative water sources in the Melbourne Sewerage Strategy 2018 and the 
Melbourne Water System Strategy 2017 provide a strategic approach to targeting intervention.
The growing evidence base and understanding of emerging contaminants are an urgent 
priority. Melbourne Water would be pleased to work with the EPA to provide further advice on 
any of the points raised in this response.

Should you have any queries or want to discuss this matter further, please contact Simon 
Pickard, Team Leader, Sewage and Stormwater Quality Planning on 9679-7521 or 
at simon.pickard@melbournewater.com.au

Regards, 

Michael Wandmaker
Managing Director 
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13th June 2019 

EPA Victoria 
200 Victoria Street, 
Carlton VIC 3053 
Via email 

Organisational Description 
City West Water is a statutory water authority incorporated under the Water Act 1989.  It is one of 
the three retail water corporations (with South East Water and Yarra Valley Water) in metropolitan 
Melbourne, owned by the State of Victoria.  City West Water’s core business is the supply of water, 
sewerage, trade waste and recycled water services (where available) to customers in accordance 
with our Customer Charter.  City West Water currently services approximately 444,000 properties 
across a service area of more than 700 km2, with over 1 million customers; of which 7,400 are trade 
waste customers. This represents 51% of metropolitan Melbourne’s trade waste.  

Annually, City West Water supplies approximately 100 billion litres of drinking water to customers, 
transferring approximately 94% of sewage and trade waste collected to Melbourne Water’s 
Western Treatment Plant, located at Werribee. The remaining 6% is treated by City West Water’s 
Treatment Plant in Altona.  

City West Water’s vision is to be an “exceptional service provider that puts customers first and 
benefits the community”.  

Endorsement of Melbourne Water Submission 
City West Water endorses Melbourne Water’s response to the Environmental Protection 
Authority’s (EPA) PFAS National Environmental Management Plan (NEMP), version 2.0. We 
acknowledge the significant consultation amongst all water retailers within metropolitan 
Melbourne in the drafting of the Melbourne Water submission. City West Water further re-iterates 
the importance of the four inter-related elements that are critical in ensuring success of the 
proposed reform: setting clear and practical standards, ensuring perverse outcomes are avoided, 
effective implementation, and clear and transparent changes to the NEMP over time. 

Impact on our Business
Melbourne Water’s response to the PFAS NEMP (version 2.0) provides critical detail of issues that 
impact City West Water’s operation and licensing of the Altona Treatment Plant (and surrounding 
environmental impacts). These issues are: implementation, cost benefit, proposed metrics and 
application, background levels, operational issues, new research and science, and consideration to 
bio solids.  
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Impact on our Customers 
As City West Water collects 51% of total trade waste within metropolitan Melbourne, any and all 
impacts that the PFAS NEMP (version 2.0) may have on our trade waste customers is a significant 
priority. These effects to trade waste agreements are detailed within the Melbourne Water 
response to the PFAS NEMP (version 2.0). In addition, City West Water emphasises the synergistic 
role that industrial waste treaters have with the wastewater treatment industry, and highlight that 
consultation with said industry is crucial for an effective environmental reform. 

City West Water welcomes and supports continued consultation in respect to the ongoing 
formulation of the PFAS National Environmental Management Plan.  We further emphasise 
continued support for the previously discussed option to ratify and phase out all non-essential uses 
of per- and poly-fluoroalkyl substances. This option would provide the ideal outcome for both 
customers and the business (as detailed in City West Water’s previous submission). 

Melbourne metropolitan water businesses strongly advocate for the management of risk and safety 
of our people and our customers. These water businesses have adopted a collaborative industry 
approach to sewage quality under an Integrated Sewage Quality Management System (ISQMS), as 
based on the ISO 22000 risk management framework. 

For further information on City West Water’s endorsement of Melbourne Water’s ISQMS 
submission of the PFAS NEMP (version 2.0), please contact Maree Lang – General Manager 
Infrastructure & Delivery via email: Maree.Lang@citywestwatercom.au.  

 

Yours sincerely, 

 

 

Maree Lang                                                                                                                                                                                        
General Manager Infrastructure & Delivery 
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Draft PFAS NEMP Version 2 – Written Submission Cover Sheet 

Name (optional): 
Science and Innovation Team 

If applicable – Organisation: 
Hunter Water  

Address (optional): 
PO Box 5171 HRMC NSW 2310 

Position (optional): 

Email (optional): 
zoe.rogers@hunterwater.com.au 

Confidentiality 

Confidentiality requested? Yes / No 

If so, does part of your submission include confidential or sensitive information? Yes / No 

Have you provided confidential or sensitive information in a separate attachment  Yes / No 

Have you provided a redacted version Yes / No 
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Draft PFAS National Environmental Management Plan Version 2 sections 

If you have specific comments or suggested text changes, please clearly identify the extract of the 
relevant part of the NEP on which you are providing feedback. 

Overarching comments: 

Purpose of NEMP 

The purpose of the NEMP is stated on page 3 under The Plan: Guiding environmental regulation 
of PFAS. Primarily, the guidance is targeted at state environment regulators; and the text under 
this heading has not been added to or edited in v2.0. However, v.2.0 has been expanded to 
include guidance targeted at water utilities in response to the many uncertainties around risk 
assessment and management of PFAS in water and wastewater by utilities and regional councils.  

There are statements throughout v2.0 which suggests that each water utility must or should 
comply with the NEMP as a standalone document (in addition to regulatory requirements within 
each jurisdiction). Specific examples are provided under section headings below. This is contrary 
to the guidance provided around PFAS management frameworks for wastewater and biosolids.  

Risk Assessment approach 

We generally support the underpinning guiding principles that emphasise effects-based risk 
assessment and adaptive management for PFAS that enables flexibility to respond to changing 
priorities and new information. Management for ‘Net environmental benefit’ is important; noting 
that utilities have finite resources that should be targeted for maximum gain for the environment 
and our communities. The high costs of removing PFAS from effluent could prevent other 
environmental mitigation work being done, unless dedicated resources are provided to utilities to 
achieve this. PFAS is just one class of numerous persistent contaminants of concern that pose 
management challenges for water utilities now and in the future.  

Source Control 

Preventing contamination of wastewater is much more cost effective than removing low 
concentrations of contaminants from effluent and biosolids. PFAS concentrations in trade waste 
can be highly variable, but trade waste volumes vary significantly. It is the total load of PFAS 
entering a wastewater treatment works (WWTW) from its sewerage catchment that determines 
the concentration in effluent and biosolids generated by the WWTW. As such, load-based licence 
conditions for PFAS (and other contaminants) can give utilities flexibility in managing PFAS risks. As 
PFAS is predominantly a legacy issue, this would require utilities to renegotiate existing TW 
agreements, which is more time consuming for utilities than issuing agreements for new 
connections. 

Precursor compounds 

Studies of PFAS in wastewater and PFAS biotransformation in wastewater treatment plants in 
recent years has shown that municipal wastewater contains highly variable loads of diverse 
precursors of the three regulated chemicals PFOS, PFHxS and PFOA. To adequately manage risks 
from tradewaste connections, it is very important that utilities monitor precursor compounds (i.e. 
the typical analytical suite of 28+ compounds available from most commercial labs).  
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Responsibility for contaminated wastewater and end products 

Concrete sewer assets become contaminated with PFAS from contaminated wastewater, relative 
to the original concentrations. Thus, wastewater from an affected part of a sewer network will 
continue to deliver elevated PFAS to the WWTW long after the source/s have been disconnected 
or PFAS loads mitigated/diverted. The same is true where PFAS in contaminated groundwater 
infiltrates leaking gravity sewers. It is effectively impossible for utilities to recover any costs under 
these situations due to the ubiquity of PFAS in sewage and PFAS contamination of industrial sites 
and estates over many decades.  

Without extensive replacement of large areas of contaminated sewer assets, utilities are unable to 
control ongoing PFAS contamination of WWTW outputs. Similarly, utilities have no means of 
controlling ongoing diffuse inputs of PFAS (or any other chemical) into municipal sewage. Thus the 
legal responsibilities and any ensuing costs of mitigation should not be borne by utilities alone.  

It is unclear where legal responsibility lies for the contamination of effluent and biosolids reuse 
sites, both historical (prior PFAS being identified as a persistent contaminant) and ongoing, 
particularly under third party agreements for reuse.    

  

8. Environmental guideline values  

8.1 Human health guidance values 

 

  

8. Environmental guideline values  

8.2 Ecological guideline values 

P24 notes that state regulators may elect to specify the level of environmental protection to be 
achieved across an entire jurisdiction (e.g. the 99% species protection). However, we argue this 
would cause misdirection of limited resources which would be better used to protect the most 
sensitive aquatic endpoints (including commercial and recreational fishing/shellfish harvesting). 
Instead, we stress the importance of working collaboratively with utilities, using existing and new 
data, to determine which level of protection is optimal, with the overall objective of ‘net 
environmental benefit’ using limited resources. 

Site-specific guideline values (GVs) for all chemical and physical stressors in fresh and marine 
waters are lacking for the coastal margin of NSW, where most of the population resides (and 
utilities including Hunter Water). This is despite the wealth of data that has amassed in the grey 
literature across numerous agencies and utilities in NSW over decades. The NSW government has 
a responsibility to collate and synthesise these data into conceptual models for waterways by 
region, with major river systems as a priority. This would inform which PFOS and PFOA GV from 
the Australian and New Zealand Fresh and Marine Water Quality Guidelines (WQGs) is most 
appropriate to use for each receiving environment. The updated default GV for 99% species 
protection will not be published until after comments are made to the draft NEMP v2.0, and 
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possibly not until after v2.0 is finalised. The current GV is based on very limited data that is not 
reflective of aquatic receiving environments of individual utilities.  

  

10. On-site storage, stockpiles, and containment 

10.1 Storage, stockpiles, and containment 

‘PFAS-containing solid waste’ including biosolids is referred to as contaminated waste, along with 
high concentration PFAS sources such as AFFF, without acknowledging that most municipal 
biosolids have very low PFAS concentrations if there is no PFAS hotspot industry in the sewer 
catchment of the WWTW they were produced in. This labelling of biosolids as a contaminated 
waste product completely disregards the many demonstrated opportunities for beneficial reuse of 
this product. Resource recycling has long been promoted by Australian governments.  

This section should include acknowledgement that state jurisdictions already regulate or are 
involved in the management of biosolids from WWTWs, and that utilities are already managing 
temporary storage stockpiles with containment principles as a high priority. Specific guidance on 
how to adapt existing management practices for biosolids stockpiles would be useful, as most 
utilities will not have the option of designing and constructing new storage facilities for biosolids. 
  

10. On-site storage, stockpiles, and containment 

10.2  Design considerations See above – most utilities are already implementing these design 
principles under state regulation and best practice.  

  

10. On-site storage, stockpiles, and containment 

10.3 Guidance note - On-site storage and containment 

There is no guidance as to who is responsible for enforcing these protocols. Follow up to ensure 
compliance with consent conditions is often lacking from consent authorities, even for hazardous 
waste sites. 

  

12 Reuse of PFAS-contaminated materials 

Again, the use of ‘elevated’ without any context or explanation is confusing. For utilities, the 
practical definition of ‘elevated’ would be elevated above typical background levels for biosolids, 
based on routine monitoring; or elevated above a published threshold (e.g. soil investigation 
levels).  

12.1  Reuse without a risk assessment 

The decision tree in Figure 2 is much too prescriptive, considering that local jurisdictions are the 
authority for biosolids reuse. Inclusion of the 99% species protection guideline value in the 
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decision tree in Figure 2 as a trigger for further risk assessment automatically mandates a risk 
assessment for every application site, every time, as this GV is below trace LOR. The revised GV for 
99% species protection, yet to be released, is likely to be lower than typical ASLP results for 
biosolids with typical low background levels of PFAS compounds, because acid leachate test 
results in much higher PFAS extraction compared to normal soil water infiltration. This will prevent 
the beneficial reuse of biosolids as a soil fertiliser and therefore should be assessed in a regulatory 
impact assessment of the NEMP.  

 

  

15. Wastewater treatment 

15.1 PFAS Management Framework 

P61 regarding the three bullet points for key areas of an effective management framework: 

Wastewater inputs – this is a critical part of the monitoring effort by utilities. Adequate sampling 
for characterisation (baseline concentrations) at suspected PFAS hotspot trade waste connections 
and raw influent at WWTWs may be adequate if there is consistently low PFAS concentrations (or 
scale back to seasonal for the longer term dataset). The frequency of routine monitoring of 
confirmed hotspot connections should be informed by the risk, i.e. the PFAS loads produced. 

Wastewater processing – this is much less important for wastewater utilities using ‘typical’ 
conventional wastewater treatment technologies, given the high cost of monitoring. PFAS 
transformation pathways have been studied and described across a broad range of municipal 
wastewater treatment plants in various climates around Australia and overseas. Baseline sampling 
of WWTW influent and effluent should be adequate to assess general biotransformation patterns 
within a particular WWTW, provided typical operation is generally consistent.   

Wastewater outputs – monitoring of effluent and biosolids should be informed by risk assessment 
informed by: the size of the sewer catchment, the proportion of residential vs tradewaste 
connections, types of industry, and the receiving environment and end users. A one size fits all 
approach is not appropriate for monitoring chemical contaminants. 

P61: “All relevant legal and regulatory requirements are met including compliance with the 
PFAS NEMP.” This suggests compliance with the NEMP is a regulatory requirement; this is 
not the case. 

  

15. Wastewater treatment 

15.2 Additional management tools 

These are taken as a list of recommendations of management tools which can be used at 
the discretion of each utility based on the level of risk, rather than a prescriptive list. 
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Appendix D. Example PFAS Management Framework for a Wastewater Utility 

The example framework provides useful guidance for utilities but should not be seen to be 
prescriptive or opt-out.  

5.2 Risk Assessment 

Table 1: the risk type ‘legal’ should be added to the hazardous events in rows 1, 2 and 6 (and 
potentially all) due to the current uncertainty around utilities’ responsibility for PFAS 
contamination of wastewater and associated infrastructure and receiving environments. 

Table 1 repeatedly refers to ‘elevated PFAS’ without any explanation or definition of ‘elevated’ – 
i.e. compared to <LOR or compared to ‘typical’ wastewater PFAS levels (e.g. trace levels often 
present if trace lab methods are used). 

Financial costs are included in Table 1, however there is scant mention of the financial burden on 
utilities throughout the NEMP. The scale of investigation, management and remediation actions 
both recommended and strongly implied throughout the NEMP (including the Example 
Framework) will require substantial investment by utilities which will be prohibitive for many 
unless the costs are passed on to the customers. A regulatory impact assessment of the NEMP 
should be carried out if its purpose is to be a management plan to be adopted by individual 
utilities. 

6 Monitoring and analysis 

As per the above, monitoring programs should be informed by risk assessment rather than 
undertaken on a one-size-fits-all approach.  

6.1 Sampling 

“Sites where beneficial reuse products have been used in the environment.”  

PFAS concentrations for effluent and biosolids from typical WWTWs (i.e. not heavily contaminated 
by PRAS hotspot/s) are very low. Therefore, soil and groundwater PFAS concentrations at most 
reuse sites will very likely be negligible unless other contamination has occurred. Therefore, initial 
sampling should be targeted at reuse sites where it is known that higher strength biosolids or 
effluents have been applied in the past and where the receiving environment is most sensitive. For 
instance, mine rehabilitation sites are not a high priority because they typically have a closed loop 
for surface water runoff and pumped groundwater (which is already contaminated from mining). 
Whereas, agricultural sites adjoining natural watercourses are higher priority.  

Which party or agency has legal responsibility for undertaking investigations at reuse sites is a 
matter for each jurisdiction. It is not automatically the responsibility of the utlity; and this should 
be noted in the NEMP and example framework. Guidance from state jurisdictions is needed by 
utilities on this point. 
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7.1 Trade Waste controls 

There should be discussion of the risks posed by tankers discharging to WWTWs, as utilities may 
be unaware of this risk. Monitoring and controlling tankered waste is more challenging for utilities 
than fixed TW connections.  

7.2 Domestic controls 

“In consultation with the Example Jurisdiction EPA, EW will actively consider the suitability of new 
technologies and any other opportunities that may arise to assist with controlling PFAS in 
domestic wastewater.” This is not relevant to low concentration, diffuse PFAS inputs from 
domestic and low-strength tradewaste connections. However, point source PFAS pre-treatment 
technologies deployed at hotspot tradewaste properties could be part of the management toolkit 
for some utilities. It is not the responsibility of the utility to undertake due diligence on new 
technologies or direct any TW customer to use a specific technology. PFAS limits on tradewaste 
agreements should be set with an understanding of what PFAS removal rates can be achieved by 
different technologies; and informed by what level of risk is posed by that customer (based on the 
factors described above including total PFAS load and receiving environment).   

8. Processing Stage 

“EW will continue to work with regulators and experts to review options to better manage PFAS 
contamination across the board at the processing stage. A key focus for this work will be 
identifying affordable, efficient and scalable infrastructure or other technologies to control PFAS 
before it reaches the environment.”  

The NSW EPA traditionally has remained agnostic to particular technologies and focused on the 
treatment standards, leaving commercial decisions to licence holders. The above approach would 
be a departure from that stance; however it would be beneficial to utilities if regulators continue 
to educate themselves about PFAS treatment technologies. This may be more appropriate though 
partnerships with research bodies (e.g. universities, CRCs, WaterRA) than with individual utilities. 

Consideration has not been given to the potential negative environmental impacts of PFAS 
removal technologies, including the production, transport and disposal/destruction of synthetic 
resin polymers; and high energy use for technologies involving ozone production and/or high 
temperature. Chemical air and water emissions as well as greenhouse gas emissions would 
become significant if all effluent is treated to <LOR for PFAS. Net environmental benefit must be 
factored into decision making.  

9.2 Effluent discharged to aquatic ecosystems 

P96: “Consistent with the PFAS NEMP, EW aims to reduce the concentration and load of PFAS in 
effluent as low as possible and, in the long term, below the limit of detection  for perfluorooctane 
sulfonic acid (PFOS), perfluorooctanoic acid (PFOA) and perfluorohexane sulfonate (PFHxS) and 
any other PFAS identified as being of high concern.” 

“In practice, EW aims to work towards the reduction of PFAS in effluent over the long term, in 
partnership with the Example Jurisdiction EPA, other stakeholders and the community, to achieve 
the water quality default guideline value at the 99% species protection level set under the 
Australian and New Zealand Water Quality Guidelines.” 
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These statements are at odds with the overarching approach of contextual and adaptive risk 
assessment and management of PFAS. The updated default GV for 99% species protection will not 
be published until after comments are made to the draft NEMP v2.0, and possibly not until after 
v2.0 is finalised. The current GV is based on very limited data that is not reflective of aquatic 
receiving environments of individual utilities. Even as aspirational goals the above limits are 
currently unrealistic and for many utilities unachievable, without fundamental changes to funding 
models.  

Without investing in new WWTW technology, the removal of PFAS in effluent discharges to 
environment is not possible. As noted previously, PFAS removal technology is prohibitively 
expensive to roll out to all WWTWs and is not feasible for utilities without passing the costs on to 
customers or requiring much larger capital budgets from treasury.  

9.3 Recycled water used in the built environment or in products, discharged to stormwater 
systems, applied to terrestrial ecosystems or injected into groundwater 

This section refers to avoiding “contamination of sensitive environments or food webs” with PFAS 
from repeated application of recycled water, without defining ‘sensitive’. It then goes on to 
describe management practices that in effect would assume every receiving environment within a 
utilities area of operations is ‘sensitive’, which is a one-size-fits-all approach that negates site-
specific risk assessments. Furthermore, it disregards the fact that many utilities already provide a 
substantial proportion of treated effluent to third parties for irrigation on farms and recreation 
facilities, and have done so for decades in many cases. Monitoring of historical application sites 
should not automatically be the responsibility of the utility that supplied the recycled water.  

Reuse of recycled water has been encouraged by state and federal jurisdictions for more than a 
decade, particularly in response to drought conditions. It is expected that water scarcity will 
continue, and likely worsen, as populations grow and climate change impacts take greater effect. 
There is a trade off between beneficial reuse during great demand for fit-for-purpose water, and 
risk mitigation for all trace contaminants in that water, not just PFAS. This is a broader 
conversation that needs to involve government agencies other than EPA.  

“The beneficial reuse of recycled water in products, such as soil conditioners, is a matter for the 
Example Jurisdiction EPA.” It is not clear what this sentence is referring to; it implies uses other 
than irrigation of recycled water.  

There is no guidance for design of recycled water monitoring programs; whereas this information 
is provided for sewer network and sampling at WWTWs in Sections 6.2 and 7 of the Example 
Framework.   

9.4 Biosolids applied to terrestrial ecosystems or in products 

It would be useful if this included a case study using the decision tree in Figure 1, Section 12 of the 
NEMP, if this is the preferred approach. Further guidance on the “biosolids lifecycle risk 
assessment and an inventory of PFAS in biosolids” would be welcome, particularly as Figure 1 does 
not specifically refer to the entire lifecycle of biosolids. Risk assessments are not a priority for 
biosolids with low PFAS concentrations; and if Figure 1 is modified to remove reference to the 99% 
species protection GV, may not be required at all.  
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9.5 Biosolids disposed to landfill or other disposal 

There is a real risk for utilities that landfill facilities will not accept biosolids. This is a major 
financial risk for utilities and should be included in a regulatory impact assessment.  
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Draft PFAS National Environmental Management Plan Version 2 sections 

If you have specific comments or suggested text changes, please clearly identify the extract of the 
relevant part of the NEP on which you are providing feedback. 

  

8. Environmental guideline values  

8.1 Human health guidance values 

  

8. Environmental guideline values  

8.2 Ecological guideline values 

  

10. On-site storage, stockpiles, and containment 

10.1 Storage, stockpiles and containment 

  

10. On-site storage, stockpiles, and containment 

10.2  Design considerations 
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10. On-site storage, stockpiles, and containment 

10.3 Guidance note - On-site storage and containment 

  

12 Reuse of PFAS-contaminated materials 

12.1  Reuse without a risk assessment 

  

15. Wastewater treatment 

15.1 PFAS Management Framework 
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15. Wastewater treatment 

15.2 Additional management tools 

  

Appendix D. Example PFAS Management Framework for a Wastewater Utility 
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Background 
The Queensland Water Directorate (qldwater) is the central advisory and advocacy body within Queensland’s 
urban water industry representing the state’s public water and sewerage service providers, from small local 
governments up to major utilities including Queensland Urban Utilities and Unitywater.  qldwater works with 
its members to promote safe, secure and sustainable urban water services for Queensland communities.  
 
This collated response was compiled in response to a request for feedback on the PFAS National 
Environmental Management Plan V2.0 Consultation Draft. This document summarises feedback from the 
urban water sector through discussions with members, emails and written feedback from Water and Sewerage 
Service Providers (WSSPs). WSSPs were also encouraged to respond directly.  
 

General Feedback 
Currently there are no mandatory restrictions on the use of PFAS in Australia. However, the National Industrial 
Chemicals Notification and Assessment Scheme (NICNAS) has issued recommendations to industry 
stakeholders for the phase out of PFAS, and for PFOS and PFOA firefighting products to be restricted to 
essential use only, and not used for fire training or testing purposes. Queensland and South Australia have also 
introduced bans on firefighting foams containing PFAS in their jurisdictions. 

This means that in Queensland (with the exception of fire-fighting foams containing PFAS), parties responsible 
for creating and releasing PFAS are not being held accountable for releases to the environment. Instead 
communities are required to pay the cost of addressing the impact at points where the chemicals are 
concentrated (such as airports and sewage treatment plants).  

The Draft NEMP V2.0 appears to be reinforcing this departure from the polluter-pays principle by targeting the 
wastewater industry. Regulation of the use of contaminants through elimination could potentially see a rapid 
decline on environmental releases, but the focus of the document is to deal with the products at the end of 
their life and placing the responsibility on WSSPs. We understand that elimination is being looked at Nationally 
from a regulation perspective but to date, there are no adopted standards prohibiting these substances, other 
than in fire-fighting foams. The urban water sector recommends more emphasis be place on a hierarchy of 
controls including elimination of the products at their source. 

Conventional water treatment and wastewater treatment plants are not able to destroy PFAS, thus there could 
be a significant cost impact for the industry to invest in new technologies to remove PFAS. The cost of PFAS 
destructive technologies is unknown at this stage (even though there are several trial technologies on the 
market for either absorbing or destroying PFAS). PFAS concentrations commonly increase during wastewater 
treatment due to precursor degradation, yet the risk profiles of many PFAS are still unknown. This makes a 
response that is proportionate to risk difficult to assess. 
 
The Draft NEMP V2.0 will set the expectations for regulators to impose more regular monitoring and testing of 
PFAS in drinking water, wastewater, biosolids and landfill leachate adding additional costs to communities. 
More work is required on identifying the geographic locations, PFAS producing industries and the PFAS 
compounds that pose the greatest risk to the environment so any testing requirements can be tempered, 
using a sensible approach to monitoring and testing rather than taking an expensive blanket approach. The 
Queensland urban water sector strongly supports the precautionary principle for protection of public and 
environmental health for contaminants such as PFAS but notes that social and traditional media attention can 
provoke unbalanced responses from politically motivated regulators. A national approach should moderate 
these conflicting drivers to provide more balanced guidance. 
 
The Regulatory Impact Statement (RIS) in October 2017 on options for the regulation of perfluorooctane 
sulfonate-related chemicals (PFOS) prepared by the Australian Department of the Environment and Energy, 
showed the least cost option to reduce and minimise exposure to PFAS was $39 Million over 20 years. This is 
likely an underestimate. Much of this cost was associated with licencing, wastewater treatment and landfill 
leachate (which in many cases is discharged to sewer), meaning that WSSPs could bear much of the additional 
cost burden. The Draft NEMP V2.0 deems that the WSSPs are the polluters and leaves unclear who should 
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required to construct adequate 
holding facilities and 
infrastructure which do not leach 
or cause migration of 
contaminated materials into the 
environment or human health 
“that are  
“sufficiently graded, impervious 
base or hardstand and drained to 
retain and spills or leaks” and 
“leachate management systems 
should be incorporated into the 
design” and include a “bunded 
area for trucks”.  
 
 

treatment process. Although additional processing 
may see additional PFAS absorbed into the 
biosolids as it is stable, mobile and persistent in 
aqueous form it will also migrate through the 
treatment process to outfall. Therefore, WWTPs 
could be required to construct additional large 
closed/isolated/contained storage facilities adding 
a significant expense. 

Section 10.2 
P39 

“detect, monitor, and collect any 
PFAS-contaminated liquid 
(leachate) generated during 
storage (the collected liquid 
should be extracted from the 
sumps for separate treatment or 
destruction)” and 
 
“ensure that the migration of 
leachate from sumps and other 
detention storages does not 
occur” 
 

Additional testing and containment costs required 
for landfill operators and WWTP operators. 

Section 10.2 
P39 

Infiltration, though some liners, 
such as clay and geosynthetic 
liners, is expected to occur at a 
significantly slower rate than for 
other media. 

typo 

Section 10.3.3 
P41 

PFAS-contaminated materials, 
particularly liquids, should be 
stored above ground in 
appropriate containment vessels 
such as covered intermediate 
bulk containers (IBCs) and 
isotainers in bunded areas. 

The containment of large volumes of liquid (e.g. a 
large WWTP processes an average of around 44 
ML/day on a dry day) is impractical and the 
methods of disposal of this liquid are not dealt 
with in the Draft NEMP V2.0. Consideration is 
required for the both the total volume and large 
number of sewage treatment plants nationally 
and the lack of a way to destroy PFAS at large 
scale at present. Even if it were possible to use 
(e.g.) granular activated carbon (GAC) to filter 
PFAS from water/wastewater the by-product will 
be GAC that has concentrated levels of PFAS 
which will then need to be dealt with in large 
volumes? 

Section 10.3.4 
P42 

Containment The size required for containment is unclear as the 
Draft NEMP V2.0 states the bunding/containment 
must be: “of a sufficient size to retain a major spill, 
including capacity for stormwater runoff” to 
ensure all PFAS-contaminated material is 
contained. This may be practically difficult to 
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achieve. Associated costs are unclear with respect 
to community benefit/risk. 

Section 10.3.4 
P42 

Leachate and contaminated 
stormwater should be captured, 
analysed for PFAS, and if 
necessary, treated, removed and 
destroyed. Leachate and 

Typo (full stop needed) 

Section 10.3.4 
P42 

Leachate and contaminated 
stormwater should be captured, 
analysed for PFAS, and if 
necessary, treated, removed and 
destroyed. Leachate and 
contaminated stormwater from a 
storage or containment facility 
cannot be released to 
stormwater drains, sewerage, 
groundwater recharge, or other 
waters, nor can they be 
incorporated into composts, soil 
conditioners or other materials 
for beneficial reuse 

This will affect WWTP practices of reusing both 
biosolids and recycled water. There is a risk that 
the uptake of and establishment and expansion of 
beneficial reuse of biosolids and recycled water 
schemes will be jeopardised in the future. 
Particularly if contamination levels for PFAS are 
set at very low levels.  

Section 10.3.12 
P46 

Leachate and contaminated 
stormwater must be captured, 
analysed for PFAS, and 
appropriately managed 

Significant additional testing and containment 
costs required for landfill operators for materials 
containing PFAS for future recovery or destruction 

Section 10.3.13 
P47 

Technical documentation, such as 
design specifications, 
construction drawings, design 
reports, site investigations, 
impact assessments, site-specific 
risk assessments, environmental 
management plans (EMPs), PFAS 
Management Plans (PMPs), 
verification documentation, and 
QA/QC documents should be 
developed and endorsed by 
relevant key stakeholders prior to 
construction commencing 

Increased operational and management costs for 
landfill and WSSP operators 

Section 12.1 
P49 

A principle that must inform 
consideration of unrestricted or 
blanket reuse values for soil is 
that the levels of PFAS must be 
sufficiently low that they will not 
pose an increased or 
unacceptable risk to any receptor 
or to the environmental values of 
waters. 

If TOFA is used instead of TOPA (refer section 
19.2), it restricts the soil application rate which 
means more land is required for the re-use of 
biosolids. (Assuming no existing residual PFAS in 
the soil). The USEPA Method (speciates) is 
preferred as being more relevant for wastewater 
treatment plants.  
 
It is also unclear on how to apply this to recycled 
water re-use. 

Section 14.6 
P58 

Waste is not permitted to be 
subjected to disposal operations 
that may lead to recovery, 
recycling, reclamation, direct 
reuse or alternative uses of 
persistent organic pollutants 

There is a concern for landfill limitations. Landfills 
already do not want to accept biosolids due to 
their consistency and difficulty to handle and 
manipulate. What are they to do with the liquids? 
Also, the Draft NEMP V2.0 puts additional 
limitations on landfills accepting PFAS 
contaminated waste. 
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Section 15.1 
P61 

The PFAS management 
framework should address the 
specific needs and circumstances 
of each wastewater utility, in 
consultation with relevant 
regulators 

Does this assume that every utility needs to 
undertake this work, even if they do not have an 
existing PFAS issue? This is adding significant 
expense to utilities that do not currently have an 
issue. Would it not be better to undertake some 
environmental testing first and only make utilities 
that have an issue comply with the additional 
monitoring and reporting requirements 

Section 15.1 
P61 

PFAS management framework There is an attempt being made to capture PFAS 
at trade waste discharge point instead of 
elimination of the production, also imposing 
additional workload on WSSPs to identify, licence, 
and determine pre-treatment requirements for 
these premises. 

Section 15.1 
P61 

PFAS management framework Any framework should be regulated by the State, 
not Federally to ensure there is not a double-up of 
requirements for “comprehensive on-site 
environmental management plans with ongoing 
monitoring and management”, otherwise it will 
create duplication of workload and cost to WSSPs. 

Section 15.1 
P61 

PFAS Management Framework Perhaps instead of treating PFAS as a separate, 
stand-alone problem, the hazards should be 
included in the water utilities established risk 
management framework e.g. using the 12 
elements in the Australian Sewage Quality 
Management Guidelines (June, 2012) 

Section 15.2 
P62 

Relevant infrastructure 
interventions could include trade 
waste interceptors; repairs to 
leaky infrastructure to stop the 
unintended movement of PFAS 
into and out of wastewater 
infrastructure; and treatment 
equipment to reduce PFAS in 
effluent 

Cost of infrastructure interventions is being 
passed on to WSSPs and ultimately communities, 
not the producers of the PFAS products, other 
than in the limited trade waste scenario. There is 
thus no polluter-pays signal to assist in reduction 
of PFAS at their source. 

Section 15.2 
P62 

Additional Management Tools This imposes additional requirements and impost 
on WWTPs, namely: 

- PFAS inventories for specific wastewater 
catchments or priority areas within catchments 

- stakeholder engagement plans for specific 
wastewater catchments or industries  

- remedial action plans, transition plans or 
continual improvement plans prioritising short, 
medium and long-term actions to address 
identified issues 

- risk assessments for specific discharges and 
products for beneficial reuse 

- applied research strategies to address 
knowledge and technology gaps 

- infrastructure management and development 
plans 

- communication strategies to publicise relevant 
information such as monitoring results and 
progress against the outcomes listed above 
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Section 15.3 
P62 

Case Study It has been presumed that the WSSP is alerted to 
the incident of the accidental discharge of foam or 
they see foam/bubbles in the wastewater system. 
The suggested actions: “turning off pump stations, 
extraction of material from the affected sewers 
and pipework cleaned, diversion and collection of 
sewage” is impractical for a large urban 
wastewater treatment system and plant.  
Presence of PFAS in contaminated stormwater 
does not mean that it has gone through a 
wastewater treatment plant unless it is due to a 
wet weather event. Although there is guidance 
regarding disposal of affected Biosolids (7th dot 
point) to a landfill capable of receiving PFAS-
contaminated materials, there is no direction as to 
what is to be done with the isolated, contained 
and contaminated water. 

Section 16  
Data sharing and 
reference to data 
sharing in 
Framework 
(Appendix D) 
P64 

If there is no reason that data 
cannot be made public, it will be 
shared. 

The sharing of data is encouraged between 
entities, however, release of that data to the 
public without careful wording around risks (or 
lack of risks) caused by the concentrations found 
should be avoided; i.e. where there is no ‘safe’ 
limit set in the NEMP. 

Section 19.2 
P71 

TOPA provides information on 
whether precursors are present 
and informs risk management 

Concerns have been raised about the application 
of TOFA as this restricts the soil application rate 
which means more land is required for the re-use 
of biosolids. (Assuming no existing residual PFAS in 
the soil). There are concerns that Environmental 
Regulator could apply NEMP V2.0 without full 
understanding of what the different test methods 
and results mean. TOPA can be used in 
conjunction with a US EPA method to understand 
the total presence of organic fluorine in a sample 
and this is considered to be a better method.  

Appendix D 
P89 

Environment at risk from 
elevated PFAS in discharged 
effluent or any other emissions 
from WWTP 

It is unclear how environmental harm from PFAS 
will be measured and what constitutes making 
land unsuitable for any use due to PFAS 
contamination. How will it be determined what is 
harmful to ecological receptors and how will 
adverse safety or suitability for crops be 
measured? 

Appendix D  
Table D.1  
P91 

The first hazard in the table talks 
about PFAS impacting staff health 
and safety due to elevated PFAS 
in the sewage network 

As the PFAS is unlikely to come into contact with 
staff (and highly unlikely to be consumed), 
mention of this hazard to staff health is misleading 
and has the potential to cause unnecessary 
concern (and the psychological distress 
mentioned).  
Is there evidence of PFAS volatilisation and 
inhalation (at levels that would lead to health 
concerns in sewer workers)? 
Suggest that this hazard should be removed from 
the table unless supported with evidence. 

Appendix D Table 
D.1 P91 

The second last hazard in the 
table is about disposal of 

It is unclear what sort of infrastructure would be 
impacted by PFAS that would mean extra costs for 
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infrastructure and impacts of 
PFAS contamination  

disposal? Would pumps, mixers, etc that have 
been exposed to sewage need to be disposed of 
differently?  
This point needs clarification.   

Appendix D 
P91 

The resulting additional risks 
include potential impacts on the 
effectiveness of biological 
treatment processes 

Highly unlikely that PFAS compounds have any 
impact on biological treatment processes? Is there 
any evidence of this? 

Appendix D 
P92 

Catchment based monitoring an 
analysis 

The expenses associated with this monitoring are 
very large. One medium service provider with 7 
WWTP’s noted that catchment and monitoring of 
the sewer network is also very onerous and 
estimated costs at hundreds of thousands of 
dollars to routinely monitor, review the data and 
draw conclusions. 

Appendix D 
P94 

7.2 Domestic controls 
The role of domestic wastewater as a 
vector for PFAS, mainly from consumer 
products, is also recognised. However, in 
the short term, there is limited 
opportunity for EW or its domestic 
customers to identify or control PFAS in 
consumer products. The manufacturers 
and suppliers of consumer products, and 
the manufacturers and suppliers of the 
chemicals included in these products, bear 
the primary responsibility for taking action 
to reduce the levels of PFAS reaching 
domestic wastewater.  
In the meantime, EW will draw on data 
from its monitoring program to build a 
better understanding of the contribution 
of domestic wastewater to the burden of 
PFAS, including temporal and spatial 
variation, PFAS types and total PFAS load. 
This data will contribute to assessment of 
the risks arising from this source and the 
identification of possible management 
responses.  

This section in the example WWTP plan highlights 
the fact that costs of monitoring (and controlling 
PFAS) are being shifted to customers of the 
WWTP. What is the intended purpose of this text? 
What is the expected reaction of customers 
reading this part of the document?  

Appendix D 
P95 

As limited information is currently 
available to inform action at the 
processing stage to address the chronic 
risks associated with the day to day flow 
of PFAS, a key focus for the first phase of 
this work is addressing the acute risks to 
wastewater processing that may arise 
from short-term pulses of elevated PFAS, 
such as major contamination events. This 
is discussed in more detail below. 

Sampling to detect ‘short-term pulses’ would be 
extremely expensive and not practical. 
 

Appendix D 
P95 

If a major contamination event does 
occur, EW will consider the full range of 
response strategies in consultation with 
the Example Jurisdiction EPA. Possible 
strategies, depending on the severity of 
contamination, could include diversion of 
PFAS-contaminated wastewater from 
specific sites or sewer lines, altered 
processing arrangements within the 
affected WWTP to prevent or minimise 
PFAS impacts such as reduced treatment 
effectiveness, and diversion to 
environmentally sound disposal or 
destruction of PFAS-contaminated 
materials. 

Disposal and destruction currently costs about 
$1000/kL, this is not practical for a WWTP. 
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Appendix D 
P96 

Consistent with the PFAS NEMP, EW aims 
to reduce the concentration and load of 
PFAS in effluent as low as possible and, in 
the long term, below the limit of 
detection1 for perfluorooctane sulfonic 
acid (PFOS), perfluorooctanoic acid (PFOA) 
and perfluorohexane sulfonate (PFHxS) 
and any other PFAS identified as being of 
high concern. 

This is an admirable aim, but it would take time 
and significant public funding to achieve 
particularly if major infrastructure investment is 
required. It will be difficult for large utilities to 
have such an aim when they have no control over 
the source of contamination. Small utilities and 
councils would be unable to aspire to such an aim.  

Appendix D 
P97 

Adequate trials will be conducted before 
water recycling is rolled out at scale. 

How does this suggestion accord with substantial 
recycling agreements already in place across the 
country including many in Queensland? 

PAGE 97 Adequate trials will be conducted 
before water recycling is rolled 
out at scale. This will include 
testing of receiving soils, 
groundwater and downstream 
environments for PFAS 
contamination before the 
application of recycled water, 
testing of recycled water, and 
testing of receiving soils, 
groundwater and downstream 
environments after the 
application of recycled water 
across several years. 

A number of water utilities already have existing 
water recycling schemes. If this requirement is 
enforced, the costs of running these schemes 
would become unviable. PFAS testing is costly and 
environmental sampling of areas receiving 
recycled water is a huge burden.  

PAGE 97 It is also highly likely in most 
receiving environments that a 
proportion of sedimentary 
particles from the biosolids will be 
transported offsite and these are 
likely to carry adsorbed PFAS and 
other contaminants. 

With proper biosolids management techniques (as 
required by the guidelines) including incorporation 
into the soil, up-slope and down-slope buffers etc 
it seems unlikely that there will be biosolids 
transported offsite after application. Why would it 
be considered ‘highly likely’? 
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Biosolids The biosolids issue is particularly fraught at 
present in Queensland. The need to be careful 
about potential impacts from PFAS in biosolids has 
resulted in controls being put in place which could 
end up with most biosolids being directed to 
landfill. This would be an expensive and wasteful 
option as would incineration. It is not yet clear 
how this issue can be dealt with an appropriate 
risk-management approach. The NEMP provides 
little guidance on this issue at present. 
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Glossary The glossary could do with a review by a 
professional editor. For example, terms like 
‘pathway’ are defined but ‘paleochannel’ is not. 
‘Attenuation’ is in there but ‘advection’ is not. The 
ultimate target audience should be given 
consideration in a document with wide-reaching 
implications and costs like this proposed NEMP.  

 
 
 

1 “It is noted, however, that due to technical advances the limit of detection may be reduced so low that this is impracticable.” 
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Draft PFAS National Environmental Management Plan Version 2 sections 

If you have specific comments or suggested text changes, please clearly identify the extract of the 
relevant part of the NEP on which you are providing feedback. 

  

8. Environmental guideline values  

8.1 Human health guidance values 

8.1.1 The guidance says if other exposure pathways are controlled, exceedance of the health 
values does not constitute a risk. However, there must still be a limit that would pose significant 
risk of health impacts, even if other pathways are controlled. At what daily intake or concentration 
would this be a risk? Suggest adding an upper limit guideline value for drinking water and 
recreational water as the primary exposure pathway. 

Are the guideline values for PFAS (standard) or PFAS (TOPA)? This question can be applied to all 
guideline values described in the plan. This could have significant implications to assessing 
whether PFAS is indeed a problem or a utility and also the subsequent management actions and 
costs involved. 

8.1.2 As for 8.1.1, limits required if those land uses are the primary exposure pathway (residential 
with garden/accessible soil, residential with minimal opportunities for soil access, public open 
space and industrial/commercial). 

PFOS + PFHxS criterion is based upon assuming equal concentrations of each. How does this 
criterion change when this ratio is skewed towards either PFOS or PFHxS? If there is significant 
difference, suggest adding these limits in. 

  

8. Environmental guideline values  

8.2 Ecological guideline values 

Table 3 (Soil criteria for investigation – ecological guideline values) and Table 4 (Terrestrial biota 
guideline values) have different units. i.e. mg/kg vs. g/kg. The limits could be easily 
misinterpreted when flicking between the tables (factor of 1,000 different). Suggest keeping units 
consistent between tables in the same sections and throughout the plan if possible. 

8.2.3 99% species protection – high conservation value systems is below detection limits of 
commercially available analysis. 

  

10. On-site storage, stockpiles, and containment 

10.1 Storage, stockpiles, and containment 
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This whole section on storage, stockpiles and containment is applicable to management of 
persistent organic pollutants in general. Would this information be better placed in an overarching 
systems approach and simply referred to in this management plan? This adds considerable bulk to 
the plan. 

 

 

  

10. On-site storage, stockpiles, and containment 

10.2  Design considerations 

 

 

 

 

  

  

10. On-site storage, stockpiles, and containment 

10.3 Guidance note - On-site storage and containment 

 

 

  

12 Reuse of PFAS-contaminated materials 

12.1  Reuse without a risk assessment 

What levels of PFAS in materials would be considered elevated? How can you use the decision 
tree if you’re unsure whether PFAS levels are elevated or not? Guidance on what’s considered 
elevated is definitely required. 

 

  

15. Wastewater treatment 

15.1 PFAS Management Framework 
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Understanding baseline levels in sewage is a key requirement for smaller utilities that do not have 
the resources to do their own extensive PFAS baseline levels. 

 

 

  

15. Wastewater treatment 

15.2 Additional management tools 

All relevant tools but the resource requirements for smaller utilities will limit their 
implementation. 

 

  

Appendix D. Example PFAS Management Framework for a Wastewater Utility 

This section describes well the holistic management framework for PFAS however the time and resources 
required to build and implement the plan cannot be underestimated. QUU has implemented a PFAS 
management framework as a direct result of an emergency situation following loss of containment and 
several years of focussed effort, significant outlays of resources (FTEs) and monitoring costs (well into six 
figures). Most utilities, large or small, would have a hard time justifying the outlay in term of resources and 
costs in emergency situations, let alone situations where PFAS is not considered to be a risk or is not found 
at elevated levels. 

PFAS analysis costs are extremely expensive and a sampling strategy that evaluates numerous locations 
from influent, process units and products (effluent, recycled water, biosolids) will be prohibitive. And these 
are the costs for one sewage treatment plant. QUU manage 27 treatment plants. One monitoring round of 
influent, effluent and biosolids costs in the order of $50,000. 

Information on what background levels of PFAS could be expected by a utility before monitoring starts will 
be extremely beneficial in terms of understanding the actual PFAS risks involved and the management 
strategies and actions to be applied. This will also significantly reduce monitoring costs by minimising the 
need to do extensive sewer background level analysis if not required. 

As per a preceding comment, the management framework described here could easily be applied to other 
persistent organic pollutants/emerging contaminants in a systems approach. 
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