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Acronyms, abbreviations, and terms

Acronym/abbreviation/term Definition

DAWE Department of Agriculture, Water and the Environment

EPL Environment protection licence (EPL228 as varied)

ERT emergency response team

Ichthys LNG The onshore plant site located at Bladin Point 

INPEX INPEX Operations Australia Pty Ltd

kL kilolitres (equal to a 1000L)

L  litres

LDMP the Ichthys Onshore LNG Facilities Liquid Discharge

Management Plan: Operations (L060-AH-PLN-60050)

lpm litres per minute

NT EPA Northern Territory Environment Protection Authority

OEMP the Onshore Operations Environmental Management Plan

(L060-AH-PLN-60005)

QLD Policy the Queensland Operational Policy: Environmental

Management of  Firefighting Foam (DES 2016)

SDS Safety Data Sheet

Solberg DOD3155 Solberg DOD3155 Training Foam Concentrate

the activity the portable/mobile firefighting training activity

the Addendum Onshore Operations Environmental Management Plan and

Liquid Discharge Management Plan: Addendum 1 Firefighting

Training (L790-AH-PLN-70000)

training activity The training activity is anticipated to take place every two

years; although, training may occur by exception periodically.

The training activity is comprised of five training exercises.
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1  INTRODUCTION 

INPEX Operations Australia Pty Ltd (INPEX) has an Onshore Operations Environmental

Management Plan (OEMP; L060-AH-PLN-60005) and Ichthys Onshore LNG Facilities

Liquid Discharge Management Plan: Operations (LDMP; L060-AH-PLN-60050) in place for

the operations of the Ichthys LNG facility, located on Bladin Point in the Northern

Territory.  

INPEX has identified a requirement to undertake portable/mobile firefighting training

activities (utilising PFAS-free training foam), at the Ichthys LNG Facility. This activity is

not currently described in the OEMP1 or LDMP. In lieu of a full revision to the OEMP and

LDMP, this Onshore Operations Environmental Management Plan and Liquid Discharge

Management Plan: Addendum 1 Firefighting Training (this Addendum) has been prepared

to fulfil the requirements of:

• Condition 32 of the Ichthys LNG facility environment protection licence (EPL228 (as

varied)), administrated by the Northern Territory Environment Protection Authority

(NT EPA). Specifically:

32. Each time the OEMP is materially amended, the licensee must provide the

amended OEMP to the NT  

EPA, within 10 business days prior to any amendment being implemented, with:

32.1 a tabulated summary of the amendment(s) with document references;

32.2 reasons for the amendment(s);

32.3 an assessment of environmental risk associated with the amendment(s); and

32.4 where there are more than typographical amendments, with a Qualified

Professional’s written endorsement and review and endorsement of the amended

OEMP that the environmental risks have been properly identified and the risk

mitigated.

• Condition 8 of the Ichthys Project Commonwealth Approval (EPBC 2008/4208),

administered by the Department of Agriculture, Water and the Environment

(DAWE). Specifically:

8. Liquid Discharge Management Plan 

The person taking the action must submit for the Minister’s approval a Liquid

Discharge Management Plan or plans to mitigate the environmental effects of any

liquid discharge from the proposal, including sewerage and surface water runoff.

The Liquid Discharge Management Plan(s) must be for the protection of the

Commonwealth marine area and habitat for listed species in Darwin Harbour and

must: 

a) identify all sources of liquid discharge; 

b) describe any impacts associated with the discharge of liquids, including the

cumulative impacts associated with the discharge of sewerage; 

c) clearly articulate the objectives of the plan and set measurable targets to

demonstrate achievement of these; 

d) outline measures to avoid impacts; 

1 The most current OEMP is made available on INPEX’s external website
<https://www.inpex.com.au/projects/ichthys-lng/our-commitments/> 
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e) where impacts are unavoidable describe why they are unavoidable and measures

to minimise impacts; 

f) demonstrate how any discharges into Darwin Harbour are consistent with the

guidelines for discharges, and the water quality objectives for Darwin Harbour,

developed under the National Water Quality Management Strategy; 

g) identify all regulatory requirements relating to the discharge of liquids and how

these will be met; 

h) include a monitoring regime to determine achievement of objectives and success

of measures used; 

i) outline reporting and auditing arrangements; and 

j) describe how the plan will apply the principles of adaptive management. 

The plan(s) must be submitted prior to the commencement of the relevant

activity to which they apply. The relevant activity may not commence until the

plan is approved. Separate Liquid Discharge Management plans can be submitted

for the management of liquid discharges in the Commonwealth Marine Area and

Darwin Harbour. The approved plan(s) must be implemented. 

This Addendum should be read in conjunction with the OEMP and LDMP, as the

Addendum purpose is only to provide new information not already described in these

plans, rather than to duplicate information (i.e. the Addendum is not a stand-alone

document).

1.1 Background

Liquid hydrocarbon fires are considered a Major Accident Event as identified in the

Ichthys LNG Facility Operations Safety Case.

The use of  low expansion firefighting foam for fire suppression, extinguishment and

prevention of event escalation, is a key element of the Ichthys LNG facility active fire

control systems and emergency response operations. 

The practiced and proficient use of portable and mobile firefighting foam equipment is

integral to the onsite safety management system and mitigation of environmental

impact.

It is essential in achieving emergency response aims, ensuring efficacy of foam

deployment capabilities and assuring the safety of responders when deploying firefighting

foam in an actual fire event. 

Responder effectiveness and competency can only be achieved through training in a real-

life simulated training environment, which will inform emergency response teams on the

correct and appropriate manner to deploy firefighting foam.

1.2 Purpose and scope

The purpose of this Addendum is to:

• describe the proposed portable/mobile firefighting training activities

• demonstrate that the environmental impacts and risks associated with the activity

have been reduced to as low as reasonably practicable, through the implementation

of appropriate controls in accordance with Condition 28 of EPL228 (as varied), and

Condition 8 of EPBC 2008/4208.

• define appropriate monitoring, recording and reporting arrangements.
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The scope of the Addendum is limited to portable/mobile firefighting training activities,

utilising PFAS-free training foam, that are required to be undertaken throughout the

operations phase at the Ichthys LNG Facility.

In accordance with EPL228 (as varied) Condition 32.4, this Addendum includes a

qualified professional’s written endorsement and review (Appendix A).
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2 ACTIVITY DESCRIPTION

An overview of the proposed activity is provided in Table 2-1. Further details on each of

the parameters are provided in subsequent sections of this Addendum.

Table 2-1: Overview of activity

Parameters Description

Frequency/timing The activity is planned to be undertaken on a two-yearly basis,
throughout operations. However, training may occur by exception

periodically.

The activity would only be undertaken during the dry season from 1 May

– 30 September, in any given year. 

Activity Each training activity will involve the following:

•  five training exercises (to account for the five rotational shifts at

Ichthys LNG)

•  training with portable/mobile firefighting equipment utilising

firewater only 

•  training with portable/mobile firefighting equipment utilising a 3%
PFAS-free training foam solution* 

•  clean-up and preparation of equipment for response readiness,
following each training exercise.

Location The activity would be undertaken in either of the condensate bunds
associated with the Ichthys LNG facility.

Product Solberg DoD3155 (PFAS-free) Training Foam Concentrate (low-

expansion foam). 

Wastewater volumes The total volume of wastewater generated per training activity is

approximately 200 kilolitres (kL). 

Wastewater disposal Wastewater would be retained for collection by a licenced contractor and

disposed of at a suitably licenced facility.

* This solution comprises 3% Solberg DoD3155 concentrate and 97% water.

2.1 Firefighting training activity

Ichthys LNG facility has five rotational shift groups, which ensure 24/7 operations, 365

days per year. Each shift is comprised of operations and maintenance personnel and

incorporates a site-based emergency response team (ERT). 

To ensure competency and capability of ERTs to apply low-expansion foam, utilising

mobile equipment, onto a unignited non-cryogenic hydrocarbon pool or a hydrocarbon

(or B Class) fire, each rotational shift group is required to undertake training to develop

skills and knowledge of the following:

• the theoretical use and application of low expansion foam, foam producing mobile

equipment and apparatus and its correct application 

• pre-emergency deployment preparedness checks, ensuring mobile equipment and

resources are stored and operational in a response readiness state

• practical use of low expansion foam production procedures and fire stream delivery

equipment using water only

• practical, actual use of low-expansion foam in a scenario-based deployment drill 

(live foam test), achieving essential and meaningful practical response experience

and foam performance awareness 
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• mobile equipment after use care and readiness checks (e.g. flushing of mobile

equipment after use. Check, service and prepare for use).

Training activities which are relevant and addressed in this Addendum are as follows:

• practical use of low-expansion foam production procedures and fire stream delivery

equipment (water only)

• practical, actual use of low-expansion foam in a scenario-based deployment drill

(live foam test)  

• equipment after use care and readiness checks. 

Details of the low-expansion foam product to be used during the training exercise are

provided in Section 2.4.

2.2 Frequency and timing

To ensure retention of skills and maintenance of competency, the training activity is

anticipated to take place every two years. However, training may occur by exception

periodically if there is an imperative to develop competence on a risk-based need (i.e.

employee turnover). 

Based on the risk assessment presented in Section 4, the activity would only be

undertaken during the dry season from 1 May – 30 September in any given year.

Each training activity would require five individual training exercises to be undertaken to

ensure competency across all five rotational emergency response teams (ERTs).

2.3 Location of activity

The training activity would be undertaken at the Ichthys LNG site, within either of the

two condensate tank bunds. 

The condensate tank bunds are considered to be the best location to undertake the

training as it ensured the foam solution could be retained and contained (preventing

potential contamination of the adjacent areas), as well as allowing for the easy collection

of the spent foam solution by a licensed waste contractor. 

The bund drains will be closed preventing any outflow beyond the bund. While the height

of the bund walls (5.5 m) will prevent any foam being released to the areas adjacent to

the bund. Condensate bunds specifications are provided in Table 2-2, with the location of

the bunds shown in Figure 2-1. Drainage isolations are discussed further in Section 4.2.2.  

Table 2-2: Condensate bund specifications

Bund 
specifications

Description

Bund height Bund wall height is 5.5m.

Bund capacity Bund capacity is to 110% of the condensate tank size (66,000m3) – 

72,600m3.

Bund material Impermeable concrete hardstand area. Iss
ue
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Figure 2-1: Ichthys LNG condensate bund location
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2.4 Product details

Following an initial assessment, INPEX selected to undertake training activities using a

training foam product (mimic foam) versus the actual firefighting foam which would be

used in the event of an emergency. Specifically, Solberg DoD3155 Training Foam

Concentrate (Solberg DoD3155) was selected for the purposes of the training activity. 

Solberg DoD3155 is marketed a PFAS-free and environmentally benign product (i.e. it is

considered non-persistent and biodegradable), which mimics the same properties of an

actual low-expansion firefighting foam.

At the time of writing, there was no Commonwealth guidance/standard that defined  what

constitutes a PFAS-free firefighting foam   product. The only guidance/standard currently

available, which defines limits, is the Queensland Operational Policy: Environmental

Management of Firefighting Foam (QLD Policy; DES 2016)2. In the absence of other

guidance/standards, the QLD Policy limits were used and compared with the Solberg

DoD3155 concentrated product results of analysis, as part of the initial product screening

process. 

The results of analysis confirm that Solberg DoD3155 (concentrated product) is well

below the QLD Policy limits for PFOS and PFOA compounds (Refer to Table 2-3  and ALS

Certificate of Analysis in Appendix B). 

In addition to the initial product concentrate laboratory analysis, prior to the delivery and

transportation to Ichthys LNG and again prior to the  use of the product at Ichthys LNG

further analysis will be undertaken on the Solberg DoD3155 product solution (3%

product + 97% water) to validate the product is PFAS-free (refer to Section 4.2.1). 

The Solberg DoD3155 Safety Data Sheet (SDS), Product Environmental Data

Information, Vendor Statement of Commitment and ALS Certificate of Analysis are

provided in Appendix B.

Table 2-3: Comparison of QLD Policy limits and Solberg DoD3155 product compounds

Compound

QLD Policy limit 

(DES 2016) 

ALS limit of 

reporting 

Solberg DoD3155

product 

concentrate

PFOS (Perfluoro-octane sulfonic
acid) and PFHxS (perfluorohexane

sulfonate).

10 mg/kg (sum) 0.02 mg/kg <0.02 mg/kg

PFOA (Perfluoro-octanoic acid) and

higher homologues, PFOA precursors

and higher homologous PFCs as the
sum of the total oxidisable precursor

assay for C7 to C14 compounds

(TOPA C7-C14).

50 mg/kg (as

fluorine)

0.02 mg/kg <0.02 mg/kg

2.5 Wastewater volumes

Approximately 40 kL of wastewater will be generated per training exercise, resulting in

total of 200 kL of wastewater generated per - training activity. A breakdown of

wastewater volumes are as follows:

2 The QLD Policy defines limits for “C6 purity-compliant foam” which is intended to assess the presence of
higher chain bioaccumulating PFAS compounds such as PFOS, PFOA and other >C6 PFAS.
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• Training (firewater only): 

−  approximately 10 kL of wastewater generated per training exercise

−  total of approximately 50kL per training activity.

• Training (3% PFAS-free training foam solution3): 

−  approximately 25 kL4 of wastewater generated per training exercise

−  total of approximately 125 kL5 per training activity.

• Clean-up and preparation of firefighting equipment: 

−  approximately 5 kL per training exercise

−  total of approximately 25kL per training activity.

Note, natural evaporation may be used between training exercises to reduce the volume

of wastewater, prior to its removal and disposal at an appropriate licenced facility. 

Wastewater management and disposal is further discussed in Section 4.2.4.

3 This solution comprises 3% Solberg DoD3155 concentrate and 97% water.
4 This is based on a maximum flowrate of 2500 lpm and assumes 10 minutes live foam practice.
5 Total volume – (10 mins x 2500lpm) x 5 training exercises = 125 kL.
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3  DESCRIPTION OF ENVIRONMENT

A description of the existing environment surrounding Bladin Point is provided in Section

2 of the OEMP and LDMP.
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4 POTENTIAL ENVIRONMENTAL IMPACTS AND MANAGEMENT

4.1 Risk assessment 

In order to assess the potential environmental impacts associated with the firefighting

training activity an ENVID was undertaken in accordance with the process described in

the OEMP (Section 4) and LDMP (Section 4).

The outcomes of the complete risk assessment, inclusive of the potential environmental

impacts and proposed mitigation measures are provided in Table 4-1 and Section 4.2.
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Table 4-1: Firefighting training risk assessment

Item Activity Hazard/Aspect Potential Impact Controls Consequence Likelihood Residual
Risk

1  Selection and 

procurement of training 
foam product 

Purchase and subsequent 

use of training foam 
product potentially 

containing PFAS

contamination (being
discharged into an

isolated bunded area)   

Contamination of land, 

groundwater and/or 
surface waters 

 

• INPEX chemical selection and approval process (refer to Section 3.9 of the 

OEMP, and Section 3.11 of the LDMP). 

• Selection of a PFAS-free training foam (refer to Section 2.4).

• Validation of PFAS absence/presence in training foam product prior to use (refer

to Section 4.2.1):

• Prior to delivery to Ichthys LNG, batch testing of the training foam product

will be undertaken by the supplier, to confirm it is PFAS-free prior to
transport to Darwin.

• Upon arrival in Darwin batch testing of the training foam product will be
undertaken by INPEX, to validate the supplier results.

• The training foam product will not be delivered/used at Ichthys LNG if PFAS is

detected during testing. 

E-minor 5-Highly 

Unlikely

Low

2  Storage of the training 

foam product concentrate 
at Ichthys LNG  

Spill/loss of containment 

of PFAS-free training 
foam concentrate   

Contamination of land, 

groundwater and/or 
surface waters 

• Storage of training foam product at the Ichthys LNG hazardous chemical storage 

warehouse or in dedicated dangerous goods shipping containers, or within the 
bunded area of the fire station.

• Existing processes and protocol for the handling and storage of bulk chemicals to
the facility, including spill response. 

• Spill Kits.

• Emergency Response Team and hazardous material spill response trailer.

E-minor 5-Highly 

Unlikely

Low

3  Loading of training foam 

concentrate into mobile 

firefighting units 

Spill/loss of containment 

of PFAS-free training 

foam concentrate   

Contamination of land, 

groundwater and/or 

surface waters 

• If required temporary secondary bunds will be placed beneath mobile equipment 

during transfer and for the duration of the training exercise (inside the 

condensate tank bund). Noting that the container the foam is received in,  will be
connected directly into the fire appliance and there will be no decanting into a

separate vessel for the training exercise.  The trailer that stores the training

foam IBC’s will be located in the condensate bund along with the fire appliance,

• Attended transfer of training foam product concentrate to mobile equipment.

• Spill kits 

E-minor 5-Highly 

Unlikely

Low

4 Undertaking training 

exercise using PFAS-free 

training foam solution 

Processes not followed 

during training exercises. 

Spray drift of training 
foam solution to external 

environment. 

Loss of containment of 

PFAS-free training foam 

solution to drainage 
network.   

Contamination of land, 

groundwater and surface 

water 

 

• Training would only occur during the dry season between 1 May and 30 

September,  to reduce the likelihood of rain events. 

• Weather conditions will be monitored prior and during training exercises.

• In the day prior to the training exercise the Bureau of Meteorology Darwin 7 day

forecast  web page will be checked, and if there is a greater than 10% chance of
rainfall the training exercise will be postponed. 

• In addition, the  Bureau of Meteorology Darwin rain radar will be reviewed 1
hour prior to the training exercise and if there is any rain within a 64 km radius

heading towards the site the training will be postponed. 

•  No training will occur during windy periods where >19km within the bund) or

inclement weather. 

• Training will only to be undertaken in either of the condensate storage tank

bunds, which have a bund wall height of 5.5m (refer to Section 2.3). 

• The condensate bund drainage network will be isolated prior to commencement

and during each training exercise. Drain isolations will remain in place until

wastewater, generated by the exercise, has been collected (Section 4.2.2).

• The existing foam to be isolated in the fire truck while undertaking the training.   

• Pre-training readiness checks will be undertaken to confirm relevant controls

(i.e. bund isolations, etc.) are in place prior to commencement of the training
activity (refer to Section 4.2.3).

• A training package will be prepared, which will include a presentation on the
training foam product and a guide to undertaking the exercise (including the

E-minor 5-Highly 

Unlikely

Low
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Item Activity Hazard/Aspect Potential Impact Controls Consequence Likelihood Residual
Risk

necessary controls to mitigate impacts).

• After each training exercise a continuous improvement review/lessons learnt

process will be  undertaken, and where improvements are identified these will be

adopted for the subsequent training exercises (refer to Section 5.1).

5  Disposal of wastewater Processes not followed for 

disposal of wastewater 

following training 
exercises.  

Incorrect disposal of 

wastewater or disposal to 

an unlicensed facility. 

Contamination of land, 

groundwater and surface 

waters through incorrect 
disposal of wastewater. 

Legal prosecution due to 

incorrect disposal of 

wastewater. 

• Prior to removal and disposal, wastewater generated during the training exercise 

will be analysed to confirm the absence/presence of PFAS (refer to Section 

4.2.1). 

• Wastewater will be collected by a suitably licenced contractor using a vacuum

truck and disposed of at a suitably licenced facility (refer to Section 4.2.4)

• Waste tracking and reporting processes will be implemented (refer to Section
4.2.4)

• Implementation of waste management processes and procedures.

• Natural evaporation may be used to reduce wastewater volumes, prior to

removal and disposal offsite (refer to Section 4.2.4).

E-minor 5-Highly 

Unlikely

Low
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4.1.1 Summary of potential environmental impacts and risks

Based on the risk assessment presented in Table 4-1, spill or loss of containment

resulting in potential PFAS contamination of land, groundwater and/or surface is not

considered plausible and no further assessment of PFAS potential environmental impacts

and risks are considered.

There are no planned discharges to Darwin Harbour of Solberg DoD3155, concentrate or

in solution. As such, potential environmental impacts are based on unplanned spill or loss

of containment event, which may result in potential contamination of land, groundwater

and/or surface water. As described in Section 2.4, Solberg DoD3155 is non-persistent

and readily biodegradable. Solberg DoD3155 also has a log Pow of less than three,

indicating it has a low bioaccumulation potential. Ecotoxicity data (see Appendix B)

provided in the products SDS indicates Solberg DoD3155 has low toxicity. Based on the

available ecotoxicity data, if Solberg DoD3155 entered Darwin Harbour it would have a

guideline or trigger value of 0.032 mg/L6.

Given Solberg DoD3155 is non-persistent, biodegradable and has a low bioaccumulation

potential and low toxicity, an unplanned spill or loss of containment event would result in

temporary local scale contamination of land or waters.  

4.2 Management and mitigation measures

The following sections describe the key management and mitigation measures which will

be employed prior and during training exercises to minimise potential impacts to the

environment.

4.2.1 PFAS characterisation analysis

Prior to the delivery,  transportation and use of the product at Ichthys LNG further

analysis will be undertaken on the Solberg DoD3155 product solution (3% product +

97% water) to validate the product is PFAS-free. This is to include the following: 

• Prior to delivery to Ichthys LNG, batch testing of the training foam product solution

will be undertaken by the supplier, to confirm it is PFAS-free prior to transport to

Darwin.

• Upon arrival in Darwin, batch testing of the training foam product solution will be

undertaken by INPEX, to validate the supplier results.

The training foam product will not be delivered/used at Ichthys LNG if PFAS is detected

during testing.

Note, product solution analysis will only be undertaken prior to the first training activity,

if analysis confirms the Solberg DoD3155product is PFAS-free, ongoing analysis for future

training activities utilising the same product will not be undertaken.

In addition to testing of the product prior to first use at Ichthys LNG, following

completion of each training exercise a sample of the generated wastewater will collected

and analysed to confirm wastewater is PFAS-free and disposal options. 

6Assessment factor of 1,000 applied to the lowest (32 mg/L) of three toxicity results (two taxonomic groups) in
the Solberg DoD3155 SDS. Acute toxicity data has been assumed for conservatism as tests not specified in
SDS. Assessment factor method is based on Warne (2001) as described Warne et al. (2018), which is referred
to by ANZG (2018) for deriving water quality guidelines for toxicants. Iss
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The testing of the Solberg DoD3155 product and wastewater will be undertaken using the

laboratory test method EP231X-ST (28 analytes) or a similar test method to detect the

presence of PFAS, fluorine or PFHxS chemicals.  

All samples will be collected by qualified personnel and sent to a NATA accredited

laboratory for analysis.   

A summary of the sampling, test method and number of samples which will be

undertaken is provided in Table 4-2. Limits of reporting for ultra/super trace analysis are

provided in Appendix C.

Table 4-2: PFAS characterisation analysis

Timing Product Test method Number

of
samples

Prior to delivery to Ichthys 

LNG, batch testing of the 
training foam product will be 

undertaken by the supplier, to 

confirm it is PFAS-free prior to 
transport to Darwin.

3% Solberg DoD3155 

and water solution 

Ultra/super trace sampling 

method using an extended 
suite of PFAS analytes

(n=≥28), (i.e. EP231X-ST

or a similar test).

5 per

batch

Upon arrival in Darwin, batch 
testing of the training foam 

product will be undertaken by 

INPEX, to validate the supplier 
results. 

3% Solberg DoD3155 
and water solution 

Ultra/super trace sampling 
method using an extended 

suite of PFAS analytes

(n=≥28) , (i.e. EP231X-ST
or a similar test).

5 per
batch

Upon completion of each 
training exercise INPEX will 

undertake testing of 

wastewater to confirm 

presence/absence of PFAS and 
disposal options.

Wastewater Ultra/super trace sampling 
method using an extended 

suite of PFAS analytes 

(n=≥28) , (i.e. EP231X-ST

or a similar test).

1 sample
per

exercise

4.2.2 Bunding and drainage isolation

Bunds are provided around the two condensate tanks to contain potential spills and

contaminated surface runoff. As described in Section 2.3, each bund wall is 5.5m in

height and the entire bund is constructed of impermeable concrete. 

Each condensate tank bund is provided with two closed drain valves to permit drain down

of the surface runoff collected within the dike in case of rain or fire event (one routed to

accidental  oil contaminated and one to non-contaminated water drainage network).

During the training activity bunds will be isolated at these locations to prevent ingress of

generated wastewater. The location of isolation valves relative to the condensate tanks

and images each valve are shown in Figure 4-1 and Figure 4-2. 
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Figure 4-1:  Condensate tanks bund drain isolation valves
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Figure 4-2: Condensate bund isolation valve locations

4.2.3 Pre-training readiness checks

Prior to commencing testing, the Operations Team Lead (ERT Incident Commander) will

confirm:

• environment conditions are suitable for testing (i.e. low wind, no rain forecast, etc.)

• all relevant controls are in place (e.g. drain isolations, spill kits, etc.).

To ensure no undue influence from adverse weather conditions, wind speed, rain/storm

forecast will be monitored.

In the day prior to the training exercise the Bureau of Meteorology Darwin 7 day forecast 

web page will be checked, and if there is a greater than 10% chance of rainfall the

training exercise will be postponed. 

In addition, the  Bureau of Meteorology Darwin rain radar will be reviewed 1 hour prior to

the training exercise and if there is any rain within a 64 km radius heading towards the

site the training will be postponed. 

The training exercise would not proceed if wind speed is greater than 19 km/h within the

bund, noting that the Bureau of Meteorology describes light wind as <19 km/h or <10

knots (BOM 2021). 

Records of pre-training readiness checks will be maintained for audit purposes.Iss
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4.2.4 Wastewater management and disposal

Following the completion of the training exercise, PFAS characterisation analysis (refer

Section 4.2.1) of the generated wastewater will be undertaken to confirm disposal

requirements in accordance with the licenced waste contractor requirements. The INPEX

Onshore laboratory will be responsible for the collection of samples following each

training exercise and will arrange the testing of the wastewater at an external laboratory.

If laboratory results confirm wastewater is PFAS-free, the wastewater will be removed by 

vacuum truck by a licenced waste contractor for offsite disposal in the Northern Territory.

In the event that laboratory results indicate the presence of PFAS in wastewater, INPEX

will engage a suitable licenced waste contractor to transport the PFAS contaminated

wastewater to an authorised interstate waste facility. Note, this is considered a highly

unlikely scenario given Solberg DoD3155 is marketed as PFAS-free product and

laboratory batch testing of the product (once by the supplier and once by INPEX) will be

undertaken to confirm it is PFAS-free, prior to delivery to and use at Ichthys LNG (refer

to Section 4.2.1).

The receiving licenced waste facility will be notified of the estimated volume of

wastewater and the characteristics of the contaminated wastewater.

Records pertaining to transport, treatment and disposal of wastewater will be

maintained.
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5 ENVIRONMENTAL PERFORMANCE AND REPORTING

5.1 Continuous improvement

After each training exercise a continuous improvement review/lessons learnt process will

be  undertaken, with the changes to be made for the proceeding exercises.

5.2 Records

The following records will be maintained for audit purposes:

• Solberg DoD3155 product solution results of laboratory analysis

• Pre-training readiness checks

• records pertaining to transport, treatment and disposal of wastewater. 

5.3 Reporting

In addition to the reporting required in Section 6.3.3 of OEMP and Section 6.1.3 of LDMP,

copies of all laboratory analysis of the product solution will be provided to both the NT

EPA and DAWE, for information, prior to first use on site. 

As noted in Section 4.2.1, the training foam product will not be delivered/used at Ichthys

LNG if PFAS is detected during testing.
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APPENDIX A: QUALIFIED PROFESSIONAL REVIEW AND

ENDORSEMENT 
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APPENDIX B: SOLBERG DOD3155 PRODUCT INFORMATION 

B.1 Safety Data Sheet
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SAFETY DATA SHEET

Product Name: DoD3155 Issue Date: 26 June 2019

SDS No.(Revision No.):DoD3155 No:001 Rev:01 Revision Date: 26 June 2019

Region: Australia Page: Page 1 of 9

 

1. Identification of the substance/preparation and of the company/undertaking

1.1 Identification of the substance or preparation:

Product name : DoD3155
Synonyms : Solberg DoD 3155 Training Foam Concentrate (Fire Fighting
                    Foam)

 

 

  

1.2 Use of the substance/preparation:
     

  

Fire extinguishing medium: concentrate
     

1.3 Company/undertaking identification:
     

Australian 

Supplier 

Perimeter Solutions

Solberg Asia Pacific Pty Ltd
3 Charles Street

St. Marys NSW 2760, Australia
Tel: +61 2 9673 5300 (Mon-Fri, 9am to 5pm)

 
Overseas 
Supplier: 

Perimeter Solutions 
AUXQUIMA
Poligono de Baina, Parcela 23
33682 Mieres (Asturias)
Spain
Tel: +34 985 24 29 45
 

 Perimeter Solutions 
The Solberg Company

1520 Brookfield Avenue
US-WI 54313 Green Bay - USA

Tel: +1 920 593 9445

 

1.4 Emergency telephone:
    

 

24HR EMERGENCY: 1800 802 902 or (02)9430 6396
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2. Hazards identification

2.1 Classification of the substance or mixture
 
Classification according to the Globally Harmonised System for the Classification
and Labelling of Chemicals (GHS), as adopted for industrial chemicals in Australia.

 
Serious Eye Damage/Eye Irritation Category 2A

Aquatic Acute Category 3.

Australian Dangerous Goods Code: 

Not classified as Dangerous Goods and would not require any special transport,

storage, packaging, or placarding.

2.2  Label elements

 

Hazard pictograms

 

 GHS07 

 

Signal Word:    Warning

 

Hazard statements:

H319 Causes serious eye irritation.

H402 Harmful to aquatic life.

Precautionary statements:

P202 Do not handle until all safety precautions have been read and

understood.

P280 Wear protective gloves/protective clothing/eye protection/face

protection.

P281 Use personal protective equipment as required.

P305+P351+P338 IF IN EYES: Rinse cautiously with water for several minutes.

Remove contact lenses, if present and easy to do. Continue rinsing.

P302+350 IF ON SKIN: Gently wash with plenty of soap and water.

P333+P313 If skin irritation or rash occurs: Get medical advice/attention.

P308+P313 IF exposed or concerned: Get medical advice/attention.

P273 Avoid release to the environment.

2.3 Other hazards

This substance is not considered to be persistent, bioaccumulating nor toxic

(PBT)

This substance is not considered to be very persistent nor very

bioaccumulating (vPvB).
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3. Composition/information on ingredients

Hazardous ingredients CAS No. Conc. (%) Hazards Hazard 
Statement

2-(2-butoxyethoxy)ethanol 112-34-5 <10 Eye Irrit. 2 H319

Alcohol sulfate C12-14,
triethanolamine salt  

90583-18-9 <5 Acute Tox. 4 H302

 

 

Skin Irrit. 2 

Eye Damage 1 

Aquatic Chronic 3 

H315

H318

H412

1-propanaminium, 3-amino-N- 
(carboxymethyl)-N,N-dimethyl-
, N-coco acyl derivs., 
hydroxides, inner salts

61789-40-0 

 

<2 Skin Irrit.2 

Eye Irrit. 2 

Aquatic Acute 1 

H315

H319

H410

Anionic surfactants 

 

Proprietary <5 Skin Irrit.2 H315

 
  

Eye Irrit. 2 H319

4.  First aid measures

4.1 After inhalation:
- Remove the victim into fresh air
- Respiratory problems: consult a doctor/medical service

4.2 Skin contact:
- Rinse with water
- Soap may be used
- Take victim to a doctor if irritation persists

4.3 Eye contact:
- Rinse immediately with plenty of water
- Take victim to an ophthalmologist if irritation persists

4.4 After ingestion:
- Rinse mouth with water
- Immediately give lots of water to drink
- Consult a doctor/medical service if you feel unwell

5. Fire-fighting measures

5.1 Suitable extinguishing media:
- Non flammable, non combustible
- For surrounding fires: all extinguishing media allowed

5.2 Unsuitable extinguishing media: 
- No data available

5.3 Special exposure hazards:
- On burning: release of toxic and corrosive gases/vapours (nitrous vapours,
sulphur oxides, carbon monoxide - carbon dioxide)

5.4 Instructions:
- Dilute toxic gases with water spray

5.5 Special protective equipment for firefighters:
- Heat/fire exposure: compressed air/oxygen apparatus when concentrated product
is on fire.
- Protective clothing for exposure to chemicalsIss
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6. Accidental release measures

6.1 Personal precautions: 
See heading 8.2/13

6.2 Environmental precautions:
- Contain released substance, pump into suitable containers
- Plug the leak, cut off the supply

6.3 Methods for cleaning up:
- Take up liquid spill into inert absorbent material, e.g.: sand/earth
- Scoop absorbed substance into closing containers
- Clean contaminated surfaces with an excess of water
- Wash clothing and equipment after handling

7. Handling and storage

7.1 Handling:
- Observe normal hygiene standards

7.2 Storage:
- Keep container in a well-ventilated place
- Meet the legal requirements
- Keep away from: heat sources

Storage temperature : 0/50 °C
Quantity limits : N.D. kg
Storage life : N.D. days
Materials for packaging :

- suitable : HDPE
- to avoid : no data available

7.3 Specific use(s):
- See information supplied by the manufacturer for the identified use(s)
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8. Exposure controls/Personal protection

8.1 Exposure limit values (OEL): 

8.1.1 Occupational exposure:

2-(2-butoxyethoxy)ethanol

 

Australia    

8h TWA
  

: none
 

mg/m3  none ppm

AU-STEL : none mg/m3  none ppm

New Zealand   

NZ WES 8h
  

: none
 

mg/m3  none ppm

NZ-STEL 
 

: none mg/m3  none ppm

Note: While no OELs have been set for this chemical in Australia
and New Zealand, it should be noted that The European Committee on
Occupational Exposure Limits have recommended an 8hr TWA of 10 ppm
(67.5 mg/m3) and STEL of 15 ppm (101.2 mg/m3).
 

8.1.2 Sampling methods:
- Sulfites, & Sulfates NIOSH 6004

8.2 Exposure controls:

8.2.1 Occupational exposure controls:
- Measure the concentration in the air regularly if likely to exceed OEL
- Work under local exhaust/ventilation

Personal protective equipment:

a) Respiratory protection:
- Wear gas mask with filter type A if conc. in air is likely to exceed OEL

b) Hand protection: 
- Gloves

Suitable materials: Butyl rubber

- Breakthrough time: Not determined

c) Eye protection: 
- Safety glasses

d) Skin protection:
- Protective clothing

Suitable materials: Butyl rubber

8.2.2 Environmental exposure controls: see headings 6.2, 6.3 and 13Iss
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9. Physicochemical properties

9.1 General information:
   

 Appearance (at 
 20 °C

: Liquid

  

Odour 
   

: Mild

  

Colour 
    

: Light yellow

9.2 Important 
health,

safety and environmental information:

 pH value (at 100%) 
Boiling point/boiling range 
Flash point/flammability 
Explosion limits (explosive 
properties) Oxidising properties 
Vapour pressure (at 20°C) 
Vapour pressure (at 50°C) 
Relative density (at 20°C)  
Water solubility 

: 
: 
: 
: 
: 
: 
: 
: 
: 

7/8.5
100 
N.A. 
N.D. 
N.D.
24 
N.D. 
1.01
COMPLETELY

°C 
°C 
vol%

hPa 
hPa

  

Soluble in : No data available

  

Relative vapour density : 1
 

  

Viscosity (at °C) : <0.003  Pa.s (25°C) 

  

Partition coefficient n-octanol/water : N.D.
  

  

Evaporation rate
     

  

ratio to butyl acetate : N.D.
  

  

ratio to ether : N.D.
  

9.3 Other information:      

  Melting point/melting range : 0 °C

  

Auto-ignition temperature : N.D. °C

  

Saturation concentration : N.D. g/m3 

  

Specific conductivity : N.D. pS/m
 

10. Stability and reactivity

10.1 Conditions to avoid:
- Stable under normal conditions

10.2 Materials to avoid:
- Keep away from: heat sources

10.3 Hazardous decomposition products:
- On burning: release of toxic and corrosive gases/vapours (nitrous vapours,

sulphur oxides, carbon monoxide - carbon dioxide)
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11. Toxicological information

11.1 Acute toxicity:

Whole Mixture:
Acute oral toxicity (rat): LD50 >5000 mg/kg
Acute dermal toxicity (Rabbit): LD50 > 2000 mg/kg
Acute primary dermal irritation (Rabbit): Non-irritating.
Eye irritation (Rabbit): Moderately irritating

Ingredients:
2-(2-butoxyethoxy)ethanol
LD50 oral rat : 2410 mg/kg
LD50 dermal rabbit : 2764 mg/kg

11.2 Chronic toxicity:
No data available.

11.3 Routes of exposure: ingestion, inhalation, eyes and skin

11.4 Acute effects/symptoms:

AFTER EYE CONTACT
- Redness of the eye tissue
- Irritation of the eye tissue

11.5 Chronic effects:

- No data available

12. Ecological information

12.1 Ecotoxicity:

 
    

- LC50 (96 h) : 45 mg/l (PIMEPHALES PROMELAS – FATHEAD MINNOW)
 - LC50 (96 h) : 32 mg/l (SALMO GAIRDNERI – STEELHEAD FRY)
 - EC50 (48 h) : 69 mg/l (DAPHNIA MAGNA)

      
 

- Effect on waste water purification : harmless to activated sludge at
sufficient dilution

12.2 Mobility:

- Volatile organic compounds (VOC): 0%

- Soluble in water

For other physicochemical properties see heading 9

12.3 Persistence and degradability:

- biodegradation BOD5 : - Not available

- water : - Readily biodegradable in water
- test: 91%DOC removal, 14d
- soil :  T 1/2: Not determined

12.4 Bioaccumulative potential:
- log Pow : <3 (components)
- BCF : N.D.
- not bioaccumulative (components)

12.5 Results of PBT assessment:
- Does not meet PBT criteria

12.6 Other adverse effects:
 

- Effect on the ozone layer : Not dangerous for the ozone layer
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- Greenhouse effect : No data available

13. Disposal considerations

13.1 Provisions relating to waste:
- Dispose according to the requirements of local waste disposal authority.

13.2 Disposal methods:
- Dilute
- May be discharged to wastewater treatment installation or reed bed
- Contains no organic halogen which may add to the AOX value
- Discharge or disposal must be handled according to national or local

legislation regulations.

13.3 Packaging/Container:
- Dispose according to the requirements of local waste disposal authority.

14. Transport Information

14.1 IMDG (maritime transport)       

  

CLASS :Not classified as Dangerous Goods
subject 

  

SUB RISKS :
   

  

PACKING GROUP :
   

  

MFAG :
   

  

EMS :
    

  

MARINE POLLUTANT :
   

14.2 ICAO (air transport)       

  

CLASS : Not classified as Dangerous Goods

  

SUB RISKS :
   

  

PACKING GROUP :
   

  

PACKING INSTRUCTIONS PASSENGER AIRCRAFT :
    

  

PACKING INSTRUCTIONS CARGO AIRCRAFT :
   

 
  

14.3 Australia ADG Code       

  

CLASS : Not classified as Dangerous Goods

  

SUB RISKS :
   

  

PACKING GROUP :
   

  

 
  

14.4 New Zealand NZS 5433:2007       

  

CLASS : Not classified as Dangerous Goods

 

SUB RISKS :
  

PACKING GROUP :
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15. Regulatory information

15.1 Australia
All components are listed on the Australian Inventory of Chemical

Substances (AICS). 

15.2 New Zealand
Approval: Fire Fighting Chemicals Group Standard 2006 (HSR002573). 

NZIoC: All components are listed on the New Zealand Inventory of

Chemical Substances

HSNO Classification: 6.4A Eye irritancy, 9.1D Ecotoxic.

16. Other information

The information provided on this SDS is correct to the best of our knowledge,
information and belief at the date of its publication. The information given is
designed only as a guidance for safe handling, use, processing, storage, 
transportation, disposal and release and is not to be considered as a warranty or
quality specification. The information relates only to the specific material 
designated and may not be valid for such material used in combination with any
other material or in any process, unless specified in the text. As we cannot
anticipate all use conditions, the user should conduct their own risk assessment.
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B.2 Product Environmental Data Information
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B.3 Vendor Statement of Commitment
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B.4 ALS TOPA Certificate of Analysis
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Environmental

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 4ES1806196

: Amendment 1

:: Laboratory Client SOLBERG ASIA PACIFIC PTY LTD Environmental Division Sydney

: :ContactContact TODD HARRIS  Customer Services ES

: : Address Address 3 CHARLES STREET

St Marys NSW 2760

277-289 Woodpark Road Smithfield NSW Australia 2164

: Telephone ---- : Telephone +61-2-8784 8555

: Project CLASS A CERTIFICATES Date Samples Received : 27-Feb-2018 16:10

: Order number ---- Date Analysis Commenced : 02-Mar-2018

: C-O-C number ---- Issue Date : 08-Mar-2018 13:17

Sampler : LLOYD KEEN

Site : ----

Quote number : SY/532/17

3: No. of samples received 

3: No. of samples analysed 

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC Compliance Assessment to assist with

Quality Review and Sample Receipt Notification.

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Franco Lentini Sydney Organics, Smithfield, NSW

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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2 of 4: Page 

Work Order : 

: Client 

ES1806196 Amendment 1

CLASS A CERTIFICATES: Project 

SOLBERG ASIA PACIFIC PTY LTD

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for processing

purposes.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

 ̂= This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not NATA accredited for these tests.

~ = Indicates an estimated value.

Key : 

Amendment (08/03/2018): This report has been amended as a result of a request to change sample identification numbers (IDs) received by ALS from T. Harris..  All analysis results are as per the previous report.l 
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Work Order :

:Client 

ES1806196 Amendment 1

CLASS A CERTIFICATES:Project 

SOLBERG ASIA PACIFIC PTY LTD

Analytical Results

-------- Solberg DOD3155Solberg Fire-Brake

3150A

Solberg Hi-Expansion

Foam

Client sample IDSub-Matrix: PRODUCT

 (Matrix: PRODUCT)

--------27-Feb-2018 08:1027-Feb-2018 08:1527-Feb-2018 08:00Client sampling date / time

----------------ES1806196-003ES1806196-002ES1806196-001UnitLOR CAS Number Compound

Result Result Result ---- ----

EP231_TOP_A: Perfluoroalkyl Sulfonic Acids

<0.02 Perfluorobutane sulfonic acid 

(PFBS)

<0.02 <0.02 ---- ----mg/kg 0.02 375-73-5  

<0.02 Perfluoropentane sulfonic acid 

(PFPeS)

<0.02 <0.02 ---- ----mg/kg 0.02 2706-91-4 

<0.02 Perfluorohexane sulfonic acid 

(PFHxS)

<0.02 <0.02 ---- ----mg/kg 0.02 355-46-4 

<0.02 Perfluoroheptane sulfonic acid 

(PFHpS)

<0.02 <0.02 ---- ----mg/kg 0.02 375-92-8  

<0.02 Perfluorooctane sulfonic acid 

(PFOS)

<0.02 <0.02 ---- ----mg/kg 0.02 1763-23-1 

<0.02 Perfluorodecane sulfonic acid 

(PFDS)

<0.02 <0.02 ---- ----mg/kg 0.02 335-77-3  

EP231_TOP_B: Perfluoroalkyl Carboxylic Acids

<0.1Perfluorobutanoic acid (PFBA) <0.1 <0.1 ---- ----mg/kg 0.1 375-22-4 

<0.02Perfluoropentanoic acid (PFPeA) <0.02 <0.02 ---- ----mg/kg 0.02 2706-90-3  

<0.02Perfluorohexanoic acid (PFHxA) <0.02 <0.02 ---- ----mg/kg 0.02 307-24-4 

<0.02Perfluoroheptanoic acid (PFHpA) <0.02 <0.02 ---- ----mg/kg 0.02 375-85-9  

<0.02Perfluorooctanoic acid (PFOA) <0.02 <0.02 ---- ----mg/kg 0.02 335-67-1 

<0.02Perfluorononanoic acid (PFNA) <0.02 <0.02 ---- ----mg/kg 0.02 375-95-1 

<0.02Perfluorodecanoic acid (PFDA) <0.02 <0.02 ---- ----mg/kg 0.02 335-76-2 

<0.02 Perfluoroundecanoic acid 

(PFUnDA)

<0.02 <0.02 ---- ----mg/kg 0.02 2058-94-8  

<0.02 Perfluorododecanoic acid 

(PFDoDA)

<0.02 <0.02 ---- ----mg/kg 0.02 307-55-1 

<0.02 Perfluorotridecanoic acid 

(PFTrDA)

<0.02 <0.02 ---- ----mg/kg 0.02 72629-94-8  

<0.05  Perfluorotetradecanoic acid 

(PFTeDA)

<0.05  <0.05  ---- ----mg/kg 0.05  376-06-7  

<0.02 Perfluorooctane sulfonamide 

(FOSA)

<0.02 <0.02 ---- ----mg/kg 0.02 754-91-6  

EP231_TOP_C:  Perfluoroalkyl Sulfonamides

<0.02N-Methyl perfluorooctane

sulfonamide (MeFOSA)

<0.02 <0.02 ---- ----mg/kg0.0231506-32-8

<0.05N-Ethyl perfluorooctane

sulfonamide (EtFOSA)

<0.05  <0.05  ---- ----mg/kg0.054151-50-2
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Work Order :

:Client 

ES1806196 Amendment 1

CLASS A CERTIFICATES:Project 

SOLBERG ASIA PACIFIC PTY LTD

Analytical Results

-------- Solberg DOD3155Solberg Fire-Brake

3150A

Solberg Hi-Expansion

Foam

Client sample ID Sub-Matrix: PRODUCT

 (Matrix: PRODUCT)

--------27-Feb-2018 08:1027-Feb-2018 08:1527-Feb-2018 08:00Client sampling date / time

----------------ES1806196-003ES1806196-002ES1806196-001UnitLOR CAS Number Compound

Result Result Result ---- ----

EP231_TOP_C:  Perfluoroalkyl Sulfonamides - Continued

<0.05  N-Methyl perfluorooctane 

sulfonamidoethanol (MeFOSE)

<0.05  <0.05  ---- ----mg/kg0.0524448-09-7

<0.05  N-Ethyl perfluorooctane 

sulfonamidoethanol (EtFOSE)

<0.05  <0.05  ---- ----mg/kg0.051691-99-2

<0.02 N-Methyl perfluorooctane 

sulfonamidoacetic acid

(MeFOSAA)

<0.02 <0.02 ---- ----mg/kg0.022355-31-9

<0.02 N-Ethyl perfluorooctane 

sulfonamidoacetic acid

(EtFOSAA)

<0.02 <0.02 ---- ----mg/kg 0.02 2991-50-6

EP231_TOP_D: (n:2) Fluorotelomer Sulfonic Acids

<0.054:2 Fluorotelomer sulfonic acid 

(4:2 FTS)

<0.05  <0.05  ---- ----mg/kg0.05757124-72-4

<0.056:2 Fluorotelomer sulfonic acid 

(6:2 FTS)

<0.05  <0.05  ---- ----mg/kg0.0527619-97-2

<0.058:2 Fluorotelomer sulfonic acid 

(8:2 FTS)

<0.05  <0.05  ---- ----mg/kg0.0539108-34-4

<0.0510:2 Fluorotelomer sulfonic acid 

(10:2 FTS)

<0.05  <0.05  ---- ----mg/kg0.05120226-60-0

EP231_TOP_P: PFAS Sums

<0.02Sum of PFHxS and PFOS  <0.02 <0.02 ---- ----mg/kg 0.02 355-46-4/1763-23- 

1

<0.02 ^ <0.02 <0.02 ---- ----mg/kg 0.02 ---- Sum of TOP C7 - C14 as fluorine
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APPENDIX C: LABORATORY LIMITS OF REPORTING

ULTRA/SUPER-TRACE ANALYSIS

Group/Analytes Water Super Trace (µg/L)

Method Code EP231X-ST5

Perfluoroalkane Sulfonic Acids

Perfluorobutane sulfonic acid (PFBS) included in Short Suite  0.0005

Perfluoropentane sulfonic acid (PFPeS)  0.0005

Perfluorohexane sulfonic acid (PFHxS) included in Short Suite  0.0005

Perfluoroheptane sulfonic acid (PFHpS)  0.0005

Perfluorooctane sulfonic acid (PFOS) included in Short Suite  0.0003

Perfluorodecane sulfonic acid (PFDS) 0.0005

Perfluoroalkane Carboxylic Acids

Perfluorobutanoic acid (PFBA) included in Short Suite  0.002 

Perfluoropentanoic acid (PFPeA) included in Short Suite  0.0005 

Perfluorohexanoic acid (PFHxA) included in Short Suite  0.0005 

Perfluoroheptanoic acid (PFHpA) included in Short Suite 0.0005

Perfluorooctanoic acid (PFOA) included in Short Suite  0.0005 

Perfluorononanoic acid (PFNA)  0.0005 

Perfluorodecanoic acid (PFDA)  0.0005 

Perfluoroundecanoic acid (PFUnDA)  0.0005 

Perfluorododecanoic acid (PFDoDA)  0.0005 

Perfluorotridecanoic acid (PFTrDA)  0.0005 

Perfluorotetradecanoic acid (PFTeDA) 0.0005

Perfluoroalkyl Sulfonamides

Perfluorooctane sulfonamide (FOSA)  0.0005 

N-Methyl perfluorooctane sulfonamide (MeFOSA)  0.001 

N-Ethyl perfluorooctane sulfonamide (EtFOSA)  0.001 

N-Methyl perfluorooctane sulfonamidoethanol (MeFOSE)  0.001 

N-Ethyl perfluorooctane sulfonamidoethanol (EtFOSE) 0.001

N-Methyl perfluorooctane sulfonamidoacetic acid (MeFOSAA)  0.0005 

N-Ethyl perfluorooctane sulfonamidoacetic acid (EtFOSAA) 0.0005

(n:2) Fluorotelomer Sulfonic Acids 

4:2 Fluorotelomer sulfonic acid (4:2 FTS) included in Short Suite  0.001 

6:2 Fluorotelomer sulfonic acid (6:2 FTS) included in Short Suite  0.001 

8:2 Fluorotelomer sulfonic acid (8:2 FTS) included in Short Suite  0.001 

10:2 Fluorotelomer sulfonic acid (10:2 FTS) included in Short 
Suite

0.001

Sums
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APPENDIX C: LABORATORY LIMITS OF REPORTING

ULTRA/SUPER-TRACE ANALYSIS

Group/Analytes Water Super Trace (µg/L)

Method Code EP231X-ST5

Perfluoroalkane Sulfonic Acids

Perfluorobutane sulfonic acid (PFBS) included in Short Suite  0.0005

Perfluoropentane sulfonic acid (PFPeS)  0.0005

Perfluorohexane sulfonic acid (PFHxS) included in Short Suite  0.0005

Perfluoroheptane sulfonic acid (PFHpS)  0.0005

Perfluorooctane sulfonic acid (PFOS) included in Short Suite  0.0003

Perfluorodecane sulfonic acid (PFDS) 0.0005

Perfluoroalkane Carboxylic Acids

Perfluorobutanoic acid (PFBA) included in Short Suite  0.002 

Perfluoropentanoic acid (PFPeA) included in Short Suite  0.0005 

Perfluorohexanoic acid (PFHxA) included in Short Suite  0.0005 

Perfluoroheptanoic acid (PFHpA) included in Short Suite 0.0005

Perfluorooctanoic acid (PFOA) included in Short Suite  0.0005 

Perfluorononanoic acid (PFNA)  0.0005 

Perfluorodecanoic acid (PFDA)  0.0005 

Perfluoroundecanoic acid (PFUnDA)  0.0005 

Perfluorododecanoic acid (PFDoDA)  0.0005 

Perfluorotridecanoic acid (PFTrDA)  0.0005 

Perfluorotetradecanoic acid (PFTeDA) 0.0005

Perfluoroalkyl Sulfonamides

Perfluorooctane sulfonamide (FOSA)  0.0005 

N-Methyl perfluorooctane sulfonamide (MeFOSA)  0.001 

N-Ethyl perfluorooctane sulfonamide (EtFOSA)  0.001 

N-Methyl perfluorooctane sulfonamidoethanol (MeFOSE)  0.001 

N-Ethyl perfluorooctane sulfonamidoethanol (EtFOSE) 0.001

N-Methyl perfluorooctane sulfonamidoacetic acid (MeFOSAA)  0.0005 

N-Ethyl perfluorooctane sulfonamidoacetic acid (EtFOSAA) 0.0005

(n:2) Fluorotelomer Sulfonic Acids 

4:2 Fluorotelomer sulfonic acid (4:2 FTS) included in Short Suite  0.001 

6:2 Fluorotelomer sulfonic acid (6:2 FTS) included in Short Suite  0.001 

8:2 Fluorotelomer sulfonic acid (8:2 FTS) included in Short Suite  0.001 

10:2 Fluorotelomer sulfonic acid (10:2 FTS) included in Short 
Suite

0.001

Sums
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Sum of PFAS  0.0003 

Sum of PFHxS and PFOS ¹  0.0003 

Sum of PFAS (WA DER List) ²   0.0003 

Sum of the total oxidisable precursors for C7 to C14 compounds 
(TOPA C7-C14) as fluorine ³  

-

Sum of TOPA C4-C14 plus C4-C8 sulfonates ⁴ -

1 Sum required for enHealth drinking water guideline and QLD Foam Policy for short-chain fluorous AFFF.

2 PFBA, PFPeA, PFHxA, PFHpA, PFOA, PFBS,PFHxS, PFOS, 6:2-FTS and 8:2-FTS.

3 Queensland Operational Policy on Environmental Management of Firefighting Foam (6.2.1 and 6.2.2). Foams
not meeting criteria must be withdrawn from service.

4 Queensland Operational Policy on Environmental Management of Firefighting Foam (6.4.2).guidance set for
disposal of foam concentrates and wastewaters. General analytical requirement for all matrices –  see
Fluorinated organic compound analyses in the definitions section.

5 ALS. 2016. PFOS trace analysis to meet trace guideline requirements. EnviroMailTM, Issue 109, August 2016.
Accessed on 11 February 2021 at <EnviroMail 109 PFOS Trace Analysis to Meet Trace Guideline Requirements
(1).pdf> 
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