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AECOM Beetaloo Exploration and Appraisal Program - Hydraulic Fracturing Chemical 1
Risk Assessment

1.0 Background

Chemical risk assessments for the hydraulic fracturing fluid systems were undertaken to assess the
potential human health and environmental effects of the chemicals proposed to be used in
Tamboran's exploration and appraisal program.

The following fluid systems were assessed:
e  Hydraulic fracture stimulation fluids

e  Hydraulic fracture chemical tracers

e  Drilling fluids

e  Packer fluids and lubricants.

The risk assessment aligns with the Northern Territory Government, Department of Environment, Parks
and Water Security, Environment Management Plan Content Guideline, 2021 (herein referred to as
DEPWS 2021) and is in accordance with requirements of the Petroleum (Environment) Regulations
2021 (herein referred to as the Regulations).

The methods used for this updated chemical risk assessment also follow the guidance provided by the
Department of the Environment and Energy, Exposure Draft - Chemical Risk Assessment Guidance
Manual: for chemicals associated with coal seam gas extraction, 2017 (DoEE, 2017) and the
methodology adopted for the chemical risk assessment is in general accordance with the following:

e National Industrial Chemicals Notification and Assessment Scheme (NICNAS), National
Assessment of Chemicals Associated with Coal Seam Gas Extraction in Australia, 2017 (herein
referred to as NICNAS 2017)

. enHealth. Environmental Health Risk Assessment, Guidelines for Assessing Human Health Risks
from Environmental Hazards, 2012

e National Environment Protection (Assessment of Site Contamination) Measure 1999 (ASC NEPM);
Schedule B4, Site-specific health risk assessment methodology, 2013

The chemical risk assessment comprised the following tasks:

e Hazard assessment. An evaluation of the environmental hazard of the chemical additives in the
hydraulic fracturing fluid systems, based on their environmental persistence, bioaccumulation and
aquatic toxicity properties. Also included was an evaluation of human health effects (i.e.
genotoxicity, carcinogenicity, reproductive toxicity, oral toxicity, inhalation toxicity, dermal toxicity,
chronic repeated dose toxicity).

e  Exposure assessment. The exposure assessment comprised of an evaluation of surface and sub-
surface exposure pathways assessment and mass balance calculation to identify the amount of
each chemical additive of the hydraulic fracturing fluid system.

e Screening and validation processes via Tier 1 and Tier 2 assessments. Determination of chemicals
known to be of low concern, and identification of chemicals for further risk assessment.

o Tier 1: using published information about each chemical proposed to be used in the hydraulic
fracturing fluid systems.

o Tier 2: A quantitative evaluation of the risks using toxicity values and quantitative estimates of
chemical intake to provide an estimate of potential human health risk associated with the
hydraulic fracturing activities, based on the identification of complete exposure pathways and
hazard identification.

This document has been updated to include chemical risk assessments for two packer fluid recipes
sodium bromide (NaBR) and calcium chloride (CaCL2) and lubricants.
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AECOM Beetaloo Exploration and Appraisal Program - Hydraulic Fracturing Chemical 2
Risk Assessment

2.0 Hydraulic Fracture Chemical Risk Assessment Tier 1 Screen
2.1.1 Outcome of Tier 1 Screen — Stimulation Fluid Recipes

Three Haliburton stimulation fluid recipes (SW, Hybrid and HVFR) and one Schlumberger fluid recipe
(SLB HVFR) will be used for the Beetaloo Exploration and Appraisal Program.

Comparison of the chemicals with the assessment criteria as presented in DoEE (2017) and in
Appendix C of DEPWS (2021) indicated that 10 chemicals from the Haliburton recipes and 21
chemicals from the Schlumberger recipe were not considered to require a Tier 2 assessment. Some of
the chemicals have been assessed under the National Assessment of Chemicals Associated with Coal
Seam Gas Extraction in Australia using the adapted IMAP screening process (NICNAS 2017) and were
identified to be of low concern because of low hazard. Table 1and Table 2 presents a summary of the
chemicals identified to be of low concern to human health for the hydraulic fracture stimulation fluid
recipes.

Table 1 Chemicals identified to be of low human health concern (Tier 1) — Haliburton (HAL)Stimulation Fluid Recipes

CAS Chemical Reasoning

9003-04-7 Sodium polyacrylate NICNAS (2017) low concern chemical
25987-30-8 Acrylamide acrylate copolymer NICNAS (2017) low concern chemical
25987-30-8 Acrylamide, sodium acrylate polymer NICNAS (2017) low concern chemical
107-21-1 Ethylene glycol NICNAS (2017) low concern chemical
67-48-1 Choline chloride NICNAS (2017) low concern chemical
77-92-9 Citric acid NICNAS (2017) low concern chemical
7681-82-5 Sodium iodide NICNAS (2017) low concern chemical
9000-30-0 Guar gum NICNAS (2017) low concern chemical
7757-82-6 Sodium sulfate NICNAS (2017) low concern chemical
126-96-5 Sodium diacetate NICNAS (2017) low concern chemical

Based on the Tier 1 screening, most chemicals (24 from SW, 30 from Hybrid and 25 from HVFR) were
identified to require a Tier 2 assessment. It is to be noted that none of these chemicals were identified
to be persistent and bioaccumulative.

Table 2 Chemicals identified to be of low human health concern (Tier 1) — Schlumberger (SLB) Stimulation Fluid

Recipes
CAS Chemical Reasoning
The risk was classified as low based on chronic data. The
substance is not classified as PBT. Management of this
7647-01-0 Hydrochloric acid chemical is addressed in the EMP to prevent accidental

release. OH&S procedures implemented by Tamboran
will minimise human health exposure. A Tier 2
assessment is not required.

A Tier 1 Human Health Assessment for this chemical has

2-hydroxy-N, N,N- been conducted by NICNAS which concluded that this

67-48-1 trimethylethanaminium chemical was identified as low concern to human health. A
chloride . . .

Tier 2 assessment is not required.
A Tier 1 Human Health Assessment for this chemical has
been conducted by NICNAS which concluded that this

9000-30-0 Guar gum chemical was identified as low concern to human health. A
Tier 2 assessment is not required.
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CAS

107-21-1

Beetaloo Exploration and Appraisal Program - Hydraulic Fracturing Chemical
Risk Assessment

‘ Chemical

Ethylene glycol

Reasoning

A Tier 1 Human Health Assessment for this chemical has
been conducted by NICNAS which concluded that this
chemical was identified as low concern to human health. A
Tier 2 assessment is not required.

129898-01-7

2-Propenoic acid, polymer with
sodium phosphinate

A Tier 1 Human Health Assessment for this chemical has
been conducted by NICNAS which concluded that this
chemical was identified as low concern to human health. A
Tier 2 assessment is not required.

25085-02-3

Acrylamide sodium acrylate
copolymer

A Tier 1 Human Health Assessment for this chemical has
been conducted by NICNAS which concluded that this
chemical was identified as low concern to human health. A
Tier 2 assessment is not required.

1310-73-2

Sodium hydroxide

The risk was classified as low based on chronic data. The
substance is not classified as PBT. Management of this
chemical is addressed in the EMP to prevent accidental
release. OH&S procedures implemented by Tamboran
will minimise human health exposure. A Tier 2
assessment is not required.

31726-34-8

Poly(oxy-1,2-ethanediyl),
alphahexyl-omega-hydroxy-

The risk was classified as low based on chronic and acute
data. The substance is expected to be readily
biodegradable and not bioaccumulative. A Tier 2
assessment is not required.

7647-14-5

Sodium Chloride

The risk was classified as low based on chronic data. The
substance is inorganic and ubiquitous in the environment.
The exposure concentration is below the respective
ecotoxicity values. A Tier 2 assessment is not required.

10043-52-4

Calcium Chloride

The risk was classified as low based on chronic data and
acute data. The substance is inorganic and ubiquitous in the
environment. The exposure concentration is below the
respective ecotoxicity values. A Tier 2 assessment is not
required.

25038-72-6

Vinylidene
chloride/methylacrylate
copolymer

A Tier 1 Human Health Assessment for this chemical has
been conducted by NICNAS which concluded that this
chemical was identified as low concern to human health. A
Tier 2 assessment is not required.

110-17-8

but-2-enedioic acid

The risk was classified as low based on acute data. The
substance is expected to be readily biodegradable and not
bioaccumulative. A Tier 2 assessment is not required.

111-46-6

Diethylene glycol

The risk was classified as low based on acute data. The
substance is expected to be readily biodegradable and not
bioaccumulative. A Tier 2 assessment is not required.

7447-40-7

Potassium Chloride

A Tier 1 Human Health Assessment for this chemical has
been conducted by NICNAS which concluded that this
chemical was identified as low concern to human health. A
Tier 2 assessment is not required.

7631-86-9

Non-crystalline silica (impurity)

The risk was classified as low based on acute data. The
substance is inorganic and ubiquitous in the environment.
The exposure concentration is below the respective
ecotoxicity values. A Tier 2 assessment is not required.
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AECOM Beetaloo Exploration and Appraisal Program - Hydraulic Fracturing Chemical 4
Risk Assessment

CAS Chemical Reasoning

A Tier 1 Human Health Assessment for this chemical has
been conducted by NICNAS which concluded that this
chemical was identified as low concern to human health. A
Tier 2 assessment is not required.

14807-96-6 Talc

The risk was classified as low based on chronic and acute
data. The substance is expected to be readily
biodegradable and not bioaccumulative. A Tier 2
assessment is not required.

67-63-0 Propan-2-ol

The risk was classified as low based on chronic data and it is
expected to be readily biodegradable and not

67-56-1 Methanol bioaccummulative. The exposure concentration is below the
respective ecotoxicity values. A Tier 2 assessment is not
required.

The risk was classified as low based on acute data. The
595585-15-2 Diutan substance is expected to be readily biodegradable and not
bioaccumulative. A Tier 2 assessment is not required.

The risk was classified as low based on acute data. The
125005-87-0 Diutan gum substance is expected to be readily biodegradable and not
bioaccumulative. A Tier 2 assessment is not required.

A Tier 1 Human Health Assessment for this chemical has
been conducted by NICNAS which concluded that this
chemical was identified as low concern to human health. A
Tier 2 assessment is not required.

9002-84-0 poly(tetrafluoroethylene)

The Tier 1 screening is provided in Appendix A to Appendix D, and the chemical toxicological profiles
are provided in Appendix G to Appendix I.

2.1.2 Outcome of Tier 1 Screen — Drilling Fluids

Two drilling fluid recipes (Original and Newpark) will be used for the Beetaloo Exploration and Appraisal
Program.

2121 Outcome of Tier 1 Screen — Original Drilling Fluid Recipe

Comparison of the chemicals with the assessment criteria indicated that 30 chemicals were not
considered to require a Tier 2 assessment. 22 chemicals have been assessed by NICNAS (2017) and
were identified to be of low concern. In following the IMAP screening process, a further 8 chemicals
(which were not assessed by NICNAS 2017) were identified to be of low concern to human health.

Table 3 presents a summary of the chemicals identified to be of low concern to human health for the
Original drilling fluid recipe.

Table 3 Chemicals identified to be of low human health concern (Tier 1) — Original Drilling Fluids

CAS Chemical Reasoning

Not Applicable | Proprietary Chemical NICNAS (2017) low concern chemical
77-92-9 Citric acid NICNAS (2017) low concern chemical
9004-32-4 Poly Anionic Cellulose NICNAS (2017) low concern chemical
7447-40-7 Potassium Chloride NICNAS (2017) low concern chemical
144-55-8 Sodium Bicarbonate NICNAS (2017) low concern chemical
7647-14-5 Sodium Chloride NICNAS (2017) low concern chemical
6381-77-7 Sodium erythorbate NICNAS (2017) low concern chemical
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AECOM Beetaloo Exploration and Appraisal Program - Hydraulic Fracturing Chemical
Risk Assessment

CAS ‘ Chemical Reasoning

11138-66-2 Xanthan Gum NICNAS (2017) low concern chemical

1317-65-3 Calcium Carbonate NICNAS (2017) low concern chemical

1310-73-2 Sodium hydroxide Acute toxicity only. No evidence of systemic
toxicity.
Due to the unavailability of a NOAEL,
quantification of risks from repeated exposure is
not possible. However, due to dissociation into
ions which are subject to homeostatic controls in
the human body, systemic effects from repeated
exposures to sodium hydroxide are not expected
(NICNAS 2017).

1310-58-3 Potassium Hydroxide Acute toxicity only. No evidence of systemic
toxicity. Similar results were reported for sodium
hydroxide (NICNAS 2017).

9005-25-8 Starch NICNAS polymer of low concern (PLC)

12199-37-0 Smectite No chronic data available. Read across to
bentonite which is listed as a NICNAS (2017) low
concern chemical.

38193-60-1 Polyacrylamide NICNAS PLC

1332-58-7 Plagioclase Feldspar/Kaolinite Listed in US Food and Drug Administration (FDA)
Generally Recognized as Safe (GRAS) list and
Inert Ingredients Eligible for US Federal
Insecticide, Fungicide, and Rodenticide Act
(FIFRA) 25(b) pesticide products.

Proprietary Performatrol* A low weight and stable polymer that is highly
biodegradable with low environmental toxicity.

13462-86-7 Barite NICNAS (2017) low concern chemical

9003-05-8 Partially hydrolysed polyacrylamide NICNAS (2017) low concern chemical

9004-32-4 Polyanionic cellulose, low viscosity NICNAS (2017) low concern chemical

7727-43-7 Barium sulphate NICNAS (2017) low concern chemical
Maximum concentration below Australian
Drinking Water Guidelines (NHMRC, 2018) and

7439-92-1 Lead Australian and New Zealand Guidelines for Fresh
and Marine Water Quality (ANZG, 2018).

7782-42-5 Graphite NICNAS (2017) low concern chemical

14807-96-6 Talc NICNAS (2017) low concern chemical

8042-47-5 Mineral oil NICNAS (2017) low concern chemical

7440-50-8 Copper NICNAS (2017) low concern chemical

7440-66-6 Zinc NICNAS (2017) low concern chemical

1305-78-8 Calcium oxide NICNAS (2017) low concern chemical

7429-90-5 Aluminium not powder, dust or fume NICNAS (2017) low concern chemical

1317-38-0 Copper (Il) Oxide NICNAS (2017) low concern chemical

64-02-8 Tetrasodium ethylenediaminetetraacetate | NICNAS (2017) low concern chemical

*CAS number not provided to AECOM, information obtained via chemical manufacturer's SDS

Based on the Tier 1 screening 26 drilling fluid chemicals were identified to require a Tier 2 assessment.
It is to be noted that none of these chemicals were identified to be persistent and bioaccumulative.
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Beetaloo Exploration and Appraisal Program - Hydraulic Fracturing Chemical

Risk Assessment

Outcome of Tier 1 Screen — Newpark Drilling Fluid Recipe

Comparison of the chemicals with the assessment criteria indicated that 42 chemicals were not
considered to require a Tier 2 assessment. Eight chemicals have been assessed by NICNAS (2017)
and were identified to be of low concern. In following the IMAP screening process, a further 34
chemicals (which were not assessed by NICNAS 2017) were identified to be of low concern to human

health.

Table 4 presents a summary of the chemicals identified to be of low concern to human health for the
Newpark drilling fluid recipe.

Table 4

CAS

Proprietary

‘ Chemical

Barium Sulphate

Chemicals identified to be of low human health concern (Tier 1) — Newpark Drilling Fluids

‘ Reasoning

NICNAS (2017) low concern chemical

Proprietary

Sodium Chloride

NICNAS (2017) low concern chemical

Proprietary

Citric acid

NICNAS (2017) low concern chemical

Proprietary

Calcium Carbonate (Limestone)

NICNAS (2017) low concern chemical

Proprietary

Disodium Pyrophosphate

NICNAS (2017) low concern chemical

Proprietary

Sodium sulphate

NICNAS (2017) low concern chemical

Proprietary

Sodium erythorbate

NICNAS (2017) low concern chemical

Proprietary

Potassium Chloride

NICNAS (2017) low concern chemical

Proprietary

Oxirane, 2-methyl-, polymer with
oxirane, di-(92)-9-octadecenoate

NICNAS polymer of low concern (PLC)

Proprietary

Fatty acids, tall-olil

The risk was classified as low based on acute data
and it is expected to be readily biodegradable and not
bioaccumulative. The exposure concentration is
below the respective ecotoxicity values. A Tier 2
assessment is not required.

Proprietary

Poly Anionic Cellulose

The risk was classified as low based on acute data. It
is not expected to be readily biodegradable however
it is not expected to be bioaccumulative. A Tier 1
Human Health and Environmental Assessment for
this chemical has been conducted by NICNAS under
the IMAP framework which concluded that it was low
concern to human health and the environment and
thus required no further assessment.

Proprietary

Acetic acid, ethenyl ester, polymer
with ethenol

A Tier 1 Human Health and Environmental
Assessment for this chemical has been conducted by
NICNAS under the IMAP framework which concluded
that it was low concern to human health and the
environment and thus required no further
assessment.

Proprietary

Crystalline silica, quartz

The risk was classified as low based on acute data.
The substance is not classified as PBT. It is noted
that the substance is hazardous to human health via
the inhalation pathways and as such OH&S
procedures implemented by Tamboran will minimise
human health exposure. Management of this
chemical is addressed in the EMP to prevent
accidental release.

A Tier 2 assessment is not required.
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CAS

Proprietary

Beetaloo Exploration and Appraisal Program - Hydraulic Fracturing Chemical

Risk Assessment

‘ Chemical

Calcium Chloride

‘ Reasoning

The risk was classified as low based on chronic data
and acute data. The substance is inorganic and
ubiquitous in the environment.

A Tier 2 assessment is not required.

Proprietary

Sodium hydroxide

The risk was classified as low based on chronic data.
The substance is not classified as PBT.
Management of this chemical is addressed in the
EMP to prevent accidental release. OH&S
procedures implemented by Tamboran will minimise
human health exposure.

A Tier 2 assessment is not required.

Proprietary

Calcium carbonate

The risk was classified as low based on acute data. A
Tier 1 Human Health and Environmental Assessment
for this chemical has been conducted by NICNAS
under the IMAP framework which concluded that it
was low concern to human health and the
environment and thus required no further
assessment.

Proprietary

Starch

A Tier 1 Human Health and Environmental
Assessment for this chemical has been conducted by
NICNAS under the IMAP framework which concluded
that it was low concern to human health and the
environment and thus required no further
assessment.

Proprietary

Xanthan Gum

The risk was classified as low based on acute data,
and it is expected to be readily biodegradable and not
bioaccumulative. A Tier 1 Human Health and
Environmental Assessment for this chemical has
been conducted by NICNAS under the IMAP
framework which concluded that it was low concern
to human health and the environment and thus
required no further assessment.

Proprietary

Polyethylene Glycol

The risk was classified as low based on acute data
and it is expected to be readily biodegradable and not
bioaccumulative.

A Tier 2 assessment is not required.

Proprietary

Octan-2-ol

The risk was classified as low based on acute data
and it is expected to be readily biodegradable and not
bioaccumulative.

A Tier 2 assessment is not required.

Proprietary

Organic fibres / Cellulose

A Tier 1 Human Health and Environmental
Assessment for this chemical has been conducted by
NICNAS under the IMAP framework which concluded
that it was low concern to human health and the
environment and thus required no further
assessment.

Proprietary

Poly(oxy-1,2-ethanediyl), alpha-octyl-
omega-hydroxy-

The risk was classified as low based on acute data
and it is expected to be readily biodegradable and not
bioaccumulative. A Tier 2 assessment is not required.

Proprietary

Starch, carboxymethyl ether, sodium
salt

The risk was classified as low based on acute data
and it is expected to be readily biodegradable and not
bioaccumulative. A Tier 2 assessment is not required.

Proprietary

Methanol

The risk was classified as low based on chronic data
and it is expected to be readily biodegradable and not
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CAS

Beetaloo Exploration and Appraisal Program - Hydraulic Fracturing Chemical

Risk Assessment

‘ Chemical

‘ Reasoning

bioaccumulative. The exposure concentration is
below the respective ecotoxicity values. A Tier 2
assessment is not required.

Proprietary

Poly(oxy-1,2-ethanediyl), alpha-
hydro-omega-hydroxy-, mono(2-(4,5-
dihydro-2-nortall-oil alkyl-1H-imidazol-
1-yl)ethyl) ethers

The risk was classified as low based on acute data. A
Tier 2 assessment is not required.

Proprietary

Acetic acid

The risk was classified as low based on chronic data
and it is expected to be readily biodegradable and not
bioaccumulative. A Tier 2 assessment is not required.

Proprietary

Magnesium oxide

The risk was classified as low based on acute data. A
Tier 1 Human Health and Environmental Assessment
for this chemical has been conducted by NICNAS
under the IMAP framework which concluded that it
was low concern to human health and the
environment and thus required no further
assessment.

Proprietary

Calcium oxide

A Tier 1 Human Health and Environmental
Assessment for this chemical has been conducted by
NICNAS under the IMAP framework which concluded
that it was low concern to human health and the
environment and thus required no further
assessment.

Proprietary

Non-crystalline silica (impurity)

The risk was classified as low based on acute data.
The substance is inorganic and ubiquitous in the
environment. The exposure concentration is below
the respective ecotoxicity values.

A Tier 2 assessment is not required.

Proprietary

2,2°,2"- Nitrilotriethanol
(Triethanolamine)

The risk was classified as low based on chronic data.
A Tier 2 assessment is not required.

Proprietary

Ethanamine, N-ethyl-N-hydroxy-

The risk was classified as low based on acute data. A
Tier 2 assessment is not required.

Proprietary

Ethanolamine

The risk was classified as low based on chronic data
and it is expected to be readily biodegradable and not
bioaccumulative. A Tier 2 assessment is not required.

Proprietary

Sodium Glycolate (impurity)

The risk was classified as moderate based on acute
data. The substance is expected to be readily
biodegradable and not bioaccumulative. The
exposure concentration is below the respective
ecotoxicity values.

A Tier 2 assessment is not required.

Proprietary

Hexanedinitrile, hydrogenated, high-
boiling fraction

The risk was classified as low based on acute data
and it is expected to be readily biodegradable and not
bioaccumulative.

A Tier 2 assessment is not required.

Proprietary

Sodium Carbonate

Inorganic substance comprising ions of low
ecotoxicological concern. This chemical is not
expected to pose an unreasonable risk to the
environment provided that ANZECC water quality
guidelines for physical and chemical stressors are not
exceeded.
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AECOM Beetaloo Exploration and Appraisal Program - Hydraulic Fracturing Chemical 9
Risk Assessment

CAS ‘ Chemical ‘ Reasoning

Proprietary Sodium sulphite A Tier 1 Environmental Assessment for this chemical
has been conducted by NICNAS under the IMAP
framework which concluded that it was low concern
to the environment and thus required no further
assessment.

Proprietary Diethanolamine The risk was classified as low based on chronic data
and it is expected to be readily biodegradable and not
bioaccumulative.

A Tier 2 assessment is not required.

Proprietary Methyl alpha-D-glucopyranoside The risk was classified as low based on acute data
and it is expected to be readily biodegradable and not
bioaccumulative. The exposure concentration is
below the respective ecotoxicity values.

A Tier 2 assessment is not required.

Proprietary 1,2,3-Propanetriol, homopolymer A Tier 1 Human Health and Environmental
Assessment for this chemical has been conducted by
NICNAS under the IMAP framework which concluded
that it was low concern to human health and the
environment and thus required no further

assessment.
Proprietary 1,2,3-Propanetriol, homopolymer, (Z)- | A Tier 1 Human Health and Environmental
9-octadecenoate Assessment for this chemical has been conducted by

NICNAS under the IMAP framework which concluded
that it was low concern to human health and the
environment and thus required no further
assessment.

Proprietary 1-Dodecene, dimer The risk was classified as low based on chronic data.
A Tier 2 assessment is not required.

Proprietary Glycol Based on information provided in the SDS, this
substance is classified as not hazardous. A Tier 2
assessment is not required.

Based on the Tier 1 screening three Newpark recipe drilling fluid chemicals were identified to require a
Tier 2 assessment. It is to be noted that none of these chemicals were identified to be toxic and
persistent and bioaccumulative.

Two of the chemicals from the Original drilling fluid recipe and all chemicals from the Newpark Recipe
are proprietary. For the proprietary chemicals, the CAS number and name have been redacted from
the public submission to protect the intellectual property of chemical manufacturer. Although the
proprietary details of the chemical have been redacted in this report, AECOM had access to the
chemical name and CAS number and the assessment of risk from the redacted chemical is presented
in this report. For the one proprietary chemical (Performatrol), the CAS number was not provided by
the chemical manufacturer, however the information in its SDS was utilised to inform this assessment.

The Tier 1 screening is provided in Appendix E, the chemical toxicological profiles are provided in
Appendix H and the Newpark Drilling Fluid SDS are provided in Appendix J.

2.1.4 Outcome of Tier 1 Screen — Chemical Tracers

The following chemical tracers may be used for the Beetaloo Exploration and Appraisal Program — CFT,
GFT and WFT. The proprietary chemical CAS numbers and names have been redacted from the public
submission to protect the intellectual property of chemical manufacturers. Although the proprietary
details of the chemicals have been redacted in this report, AECOM had access to the chemical names
and CAS numbers (with the exception of Performatrol) and the assessment of risk from the redacted
chemicals is presented in this report.
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Comparison of the chemicals with the assessment criteria indicated that all chemicals were considered
to require a Tier 2 assessment. However, none of these chemicals were identified to be persistent and
bioaccumulative.

The Tier 1 screening is provided in Appendix F, and the chemical toxicological profiles are provided in
Appendix I.

2.15 Outcome of Tier 1 Screen — Packer Fluid Recipes

Comparison of the chemicals with the assessment criteria indicated that all 8 chemicals were not
considered to require a Tier 2 assessment. One chemical has been assessed by NICNAS (IMAP) and
was identified to be of low concern. In following the IMAP and DEPWS (2021) screening process, a
further 9 chemicals (which were not assessed by NICNAS 2017) were identified to be of low concern to
human health.

Table 5 presents a summary of the chemicals identified to be of low concern to human health for the
two packer fluid recipes (NaBr and CaCL2).

Table 5 Chemicals identified to be of low human health concern (Tier 1) — Packer Fluid Recipes (NaBR and CaCL2)

CAS ‘ Chemical Reasoning

A Tier 1 Human Health and Environmental
Assessment for this chemical has been conducted by
NICNAS under the IMAP framework which concluded
that it was low concern to human health and the
environment and thus required no further
assessment.

7647-15-6 Sodium Bromide

The risk was classified as moderate based on chronic
data; however the substance is readily biodegradable
and not bioaccumulative. The exposure
concentration is several orders of magnitude below
the respective ecotoxicity values. A Tier 2
assessment is not required.

111-30-8 Glutaraldehyde

The risk was classified as low based on chronic data
and it is expected to be readily biodegradable and not
67-56-1 Methanol bioaccumulative. The exposure concentration is
below the respective ecotoxicity values. A Tier 2
assessment is not required.

Due to proprietary controls, the chemical name or
CAS numbers were not provided to AECOM, and a

Proprietary BARACOR W-991 (chemical quantitative assessment could not be completed.
formulation unknown) However, based on the information provided in the
SDS, this product is not classified as hazardous, and
a Tier 2 assessment is assumed to be not required.
The risk was classified as high based on acute data;
Triazine based biocide C572,2',2"- however the substance is readily biodegradable and
4719-04-4 (hexahydro-1,3, 5-triazine-1,3,5-triyl) not bioaccumulative. The exposure concentration is
triethanol below the respective ecotoxicity values. A Tier 2
assessment is not required.
Due to proprietary controls, the chemical name or
CAS numbers were not provided to AECOM, and a
Proprietary OXYGON (chemical formulation quantitative assessment could not be completed.
unknown) However, based on the information provided in the
SDS, this product is not classified as hazardous, and
a Tier 2 assessment is assumed to be not required
15-Jun-2023
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CAS Chemical ‘ Reasoning

The risk was classified as low based on chronic data

and acute data. The substance is inorganic and
10043-52-4 Calcium Chloride ubiquitous in the environment. The exposure
concentration is below the respective ecotoxicity
values. A Tier 2 assessment is not required.

The risk was classified as low based on chronic data,
and it is expected to be readily biodegradable and not
141-43-5 Ethanolamine bioaccumulative. The exposure concentration is
below the respective ecotoxicity values. A Tier 2
assessment is not required.

Based on the Tier 1 screening none of the packer fluid chemicals were identified to require a Tier 2
assessment. It is to be noted that none of these chemicals were identified to be toxic and persistent and
bioaccumulative.

Two of the products from the Packer fluid recipes are proprietary to protect the intellectual property of
chemical manufacturer. Although the proprietary details of the products such as chemical formulation
and CAS numbers have not been provided to AECOM, the information in their SDS’ was utilised to
inform this assessment.

The Tier 1 screening is provided in Appendix E, the chemical toxicological profiles are provided in
Appendix | and the Packer Fluid SDS are provided in Appendix J.

2.1.6 Outcome of Tier 1 Screen — Lubricant Recipes

Comparison of the chemicals with the assessment criteria indicated that all 7 chemicals were not
considered to require a Tier 2 assessment. One chemical has been assessed by NICNAS (IMAP) and
was identified to be of low concern. In following the IMAP and DEPWS (2021) screening process, a
further 6 chemicals (which were not assessed by NICNAS 2017) were identified to be of low concern to
human health.

Table 6 presents a summary of the chemicals identified to be of low concern to human health for the
lubricant recipes.

Table 6 Chemicals identified to be of low human health concern (Tier 1) — Lubricant recipes

CAS Chemical ‘ Reasoning

A Tier 1 Environmental Assessment for this chemical
has been conducted by NICNAS under the IMAP
143-22-6 Triethylene glycol, monobutyl ether, framework which concluded that it was low concern
to the environment and thus required no further
assessment.

The risk was classified as low based on chronic and
acute data. The substance is expected to be readily
biodegradable and not bioaccumulative. The
exposure concentration is below the respective
ecotoxicity values. A Tier 2 assessment is not
required.

111-76-2 2-Butoxyethanol

The risk was classified as high based on chronic
data. However, the substance is expected to be
readily biodegradable and not bioaccumulative and
the exposure concentration is several orders of
magnitude below the respective ecotoxicity values. A
Tier 2 assessment is not required.

111-42-2 Diethanolamine

15-Jun-2023
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Chemical

Fatty Esters (Radiagreen EME)

‘ Reasoning

Due to proprietary controls, the chemical name or
CAS numbers were not provided to AECOM, and a
quantitative assessment could not be completed.
However, based on the information provided in the
SDS, this product is not classified as hazardous, and
a Tier 2 assessment is assumed to be not required

Unknown

Fatty Esters (Radiagreen EBL)

Due to proprietary controls, the chemical name or
CAS numbers were not provided to AECOM, and a
quantitative assessment could not be completed.
However, based on the information provided in the
SDS, this product is not classified as hazardous, and
a Tier 2 assessment is assumed to be not required

100-42-5

Styrene

The risk was classified as high based on acute and
chronic data. However, the substance is expected to
be readily biodegradable and not bioaccumulative.

Due to proprietary controls the chemical
concentration was not provided to AECOM, and a
quantitative assessment could not be conducted.
Based on the information provided in the SDS, this
product is classified as hazardous. Management of
this chemical is addressed in the EMP to prevent
accidental release. OH&S procedures implemented
by Tamboran will minimise human health exposure.
A Tier 2 assessment is not required

Unknown

Sulphonated organic polymer
(Polydrill)

Due to proprietary controls, limited chemical
information was obtained from the supplier.
However, based on the information provided in the
SDS, this product is not classified as hazardous, and
a Tier 2 assessment is assumed to be not required.

Based on the Tier 1 screening none of the lubricant chemicals were identified to require a Tier 2
assessment. It is to be noted that none of these chemicals were identified to be toxic and persistent and

bioaccumulative.

Four of the products from the lubricant recipes are proprietary to protect the intellectual property of
chemical manufacturer. Although the proprietary details of the products such as chemical formulation,
CAS numbers and concentrations have not been provided to AECOM, the information in their SDS’ was
utilised to inform this assessment.

The Tier 1 screening is provided in Appendix K, the chemical toxicological profiles are provided in
Appendix | and the Lubricant SDS are provided in Appendix J.
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3.0 Hydraulic Fracture Chemical Risk Assessment Tier 2 Screen
3.1.1 Tier 2 Screen Methodology

The Tier 2 assessment evaluated the toxicity of the individual chemicals and characterised the
cumulative risks of the total fluid mixtures to Workers. The methodology incorporated an assessment of
potential exposures to the Workers, with the following identified as the only potentially complete
exposure pathways:

¢ Incidental ingestion and dermal contact of flowback fluid by Workers during the hydraulic
stimulation period for a maximum duration of 1 month; and

¢ Inhalation of mist from the evaporation units at the flowback tank by Workers for a maximum
duration of 1 year.

These scenarios are also deemed protective of the following due to the less frequent and short duration
of these exposures occurring:

e  Worker exposure during a spill (i.e., a coupling breaks on a tank and releases product onto the
worker) or leak scenarios.

Based on the risk mitigation measures identified in the NT Government Scientific Inquiry into Hydraulic
Fracturing in the Northern Territory, the Code of Practice for Onshore Petroleum Activities in the
Northern Territory and mitigation measures outlined by Tamboran in its EMPs, no potentially complete
exposure pathways were identified for hydraulic fracturing chemicals to impact groundwater that is used
for beneficial use in the project area. The specific controls implemented by Tamboran focussed on the
protection of aquifers follow industry standard practice and include:

e the physical vertical separation distances of 1,400 m between the aquifer and target formation to
prevent any migration of stimulation fluid to aquifer units

e the horizontal separation distance between the exploration well and the closest groundwater
extraction bores of at least 1 km, as per the Code

e use of double lined wastewater tanks with leak detection
e implementation of spill management plan

e use of enclosed tanks and freeboard requirements

e mandatory secondary containment requirements.

Potential exposures to hydraulic fracturing chemicals at the project area were therefore assessed to be
limited to the above ground storage and handling of flowback water. Management of flowback water
involves temporary storage in above ground fluid holding tanks for evaporation.

3.1.2 Chemicals of Potential Concern

Exposure point concentrations (EPC) were developed for each of the hydraulic fracturing fluid systems
using theoretical calculations, where it was conservatively assumed that 100% of the mass of the
chemicals injected into the well will be present in the flowback water.

A summary of the chemicals that require further assessment are presented in Table 7 to Table 13.
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Table 7 Chemicals requiring further assessment (Tier 2) — Stimulation Fluid HALSW Recipe (24 chemicals)
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CAS Chemical Name

7647-01-0 Hydrochloric acid

68937-66-6 Alcohols, C6-12, ethoxylated propoxylated
69227-22-1 Alcohols, C10-16, ethoxylated propoxylated
7647-14-5 Sodium Chloride

64-19-7 Acetic acid

81741-28-8 Tributyl tetradecyl phosphonium chloride
25322-68-3 Polyethylene glycol

7631-90-5 Sodium bisulfite

104-55-2 Cinnamaldehyde

111-46-6 Diethylene glycol

67-56-1 Methanol

61788-90-7 Amine oxides, cocoalkyldimethyl
1310-73-2 Sodium hydroxide

100-52-7 Benzaldehyde

64-17-5 Ethanol

64742-47-8 Hydrotreated light petroleum distillate
61791-00-2 Fatty acids, tall-oil, ethoxylated
68155-20-4 Amides, tall-oil fatty, N,N-bis(hydroxyethyl)
71-36-3 Butyl alcohol

68131-39-5 Alcohols, C12-15, ethoxylated
68551-12-2 Alcohols, C12-16, ethoxylated

107-13-1 Acrylonitrile

111-42-2 Diethanolamine

111-30-8 Glutaraldehyde

Table 8 Chemicals requiring further assessment (Tier 2) — Stimulation Fluid HAL Hybrid Recipe (30 chemicals)

CAS Chemical Name
7647-01-0 Hydrochloric acid
68937-66-6 Alcohols, C6-12, ethoxylated propoxylated
1319-33-1 Ulexite
102-71-6 Triethanol amine
7647-14-5 Sodium Chloride
1310-73-2 Sodium hydroxide
69227-22-1 Alcohols, C10-16, ethoxylated propoxylated
64-19-7 Acetic acid
111-42-2 Diethanolamine
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CAS Chemical Name

81741-28-8 Tributyl tetradecyl phosphonium chloride
7631-90-5 Sodium bisulfite

7758-19-2 Chlorous acid, sodium salt
12008-41-2 Disodium octaborate tetrahydrate
104-55-2 Cinnamaldehyde

25322-68-3 Polyethylene glycol

111-46-6 Diethylene glycol

14808-60-7 Crystalline silica, quartz

67-56-1 Methanol

7775-27-1 Sodium persulfate

61788-90-7 Amine oxides, cocoalkyldimethyl
100-52-7 Benzaldehyde

64-17-5 Ethanol

64742-47-8 Hydrotreated light petroleum distillate
61791-00-2 Fatty acids, tall-oil, ethoxylated
68155-20-4 Amides, tall-oil fatty, N,N-bis(hydroxyethyl)
71-36-3 Butyl alcohol

68131-39-5 Alcohols, C12-15, ethoxylated
68551-12-2 Alcohols, C12-16, ethoxylated
107-13-1 Acrylonitrile

111-30-8 Glutaraldehyde

Table 9 Chemicals requiring further assessment (Tier 2) — Stimulation Fluid HAL HVFR Recipe (25 chemicals)

CAS Chemical Name
64-19-7 Acetic acid
69227-22-1 Alcohols, C10-16, ethoxylated propoxylated
68131-39-5 Alcohols, C12-15, ethoxylated
68551-12-2 Alcohols, C12-16, ethoxylated
68937-66-6 Alcohols, C6-12, ethoxylated propoxylated
68155-20-4 Amides, tall-oil fatty, N,N-bis(hydroxyethyl)
61788-90-7 Amine oxides, cocoalkyldimethyl
100-52-7 Benzaldehyde
71-36-3 Butyl alcohol
104-55-2 Cinnamaldehyde
111-42-2 Diethanolamine
111-46-6 Diethylene glycol
64-17-5 Ethanol
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CAS Chemical Name

68439-54-3 Ethoxylated branched C13 alcohol

61791-00-2 Fatty acids, tall-oil, ethoxylated

7647-01-0 Hydrochloric acid

64742-47-8 Hydrotreated light petroleum distillate

67-56-1 Methanol

25322-68-3 Polyethylene glycol

1338-43-8 Sobitan, mono-9-octadecenoate, (Z)

7631-90-5 Sodium bisulfite

1310-73-2 Sodium hydroxide

9005-65-6 Sorbitan monooleate polyoxyethylene derivative

81741-28-8 Tributyl tetradecyl phosphonium chloride

10486-00-7 Sodium perborate tetrahydrate

Table 10 Chemicals requiring further assessment (Tier 2) — Stimulation Fluid SLB HVFR Recipe (11 chemicals)

CAS Chemical Name

1319-33-1 Ulexite

7789-38-0 Sodium bromate

7727-54-0 Diammonium peroxidisulphate

111-30-8 Glutaraldehyde

1303-96-4 Sodium Tetraborate Decahydrate

61789-77-3 Dicoco dimethyl quaternary ammonium chloride
61791-00-2 Fatty acids, tall-oil (CAS propreitary)

68527-49-1 Thiourea, polymer with formaldehyde and 1-phenylethanone
68951-67-7 Aliphatic alcohols, ethoxylated #2 (proprietary CAS)
107-19-7 Prop-2-yn-1-ol

629-73-2 Hexadec-1-ene

Table 11 Chemicals requiring further assessment (Tier 2) — Drilling Fluids- Original Recipe (26 chemicals)

CAS Chemical Name
78330-21-9 Alcohol, C11-14, ethoxylated
64742-47-8 Distillates, hydrotreated light
68909-77-3 Ethanol, 2,2'-oxybis-, reaction products with ammonia, morpholine derivatives residues
111-30-8 Glutaraldehyde
107-22-2 Glyoxal <1%
67-56-1 Methanol
5064-31-3 Nitrilotriacetic acid, trisodium salt monohydrate
14808-60-7 Quartz/Cristobite
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CAS Chemical Name
497-19-8 Sodium Carbonate
533-74-4 Tetrahydro-3,5-dimethyl-1,3,5-thiadiazine-2-thione
50-01-1 Guanidine, hydrochloride (1:1)
4719-04-4 Triazine based biocide C572,2',2"-(hexahydro-1,3, 5-triazine-1,3,5-triyl) triethano
10192-30-0 Ammonium hydrogensulfite
68909-77-3 I';Itlrg:gl,a;g‘]ixybis—, reaction products with ammonia, morpholine derivs. Residues
848301-67-7 Distillates (Fischer-Tropsch), C8-26 - Branched and Linear
68990-47-6 Fatty acids, tall-oil, rgaction prgducts with diethylenetriamine, maleic anhydride,
tetraethylenepentamine and triethylenetetramine
34590-94-8 (2-methoxymethylethoxy)propanol
1120-36-1 1-tetradecene
68155-20-4 Amides, tall oil fatty N,N-bis (hydroxyethyl)
68910-93-0 Fatty acids, tall-oil, reaction products with polyethylenepolyamines
68585-36-4 Phosphoric ester of ethoxylated fatty alcohol
629-73-2 Hexadec-1-ene
64742-52-5 Distillates (petroleum), hydrotreated heavy naphthenic
64742-53-6 Distillates (petroleum), hydrotreated light naphthenic < 3% DMSO
64741-44-2 Distillates (petroleum), straight-run middle
8052-42-4 Bitumen
68457-79-4 Phosphorodithioic acid, mixed 0,0-bis(iso-bu and pentyl) esters, zinc salts
4719-04-4 Triazine based biocide C572,2',2"-(hexahydro-1,3, 5-triazine-1,3,5-triyl) triethano
10192-30-0 Ammonium hydrogensulfite
68909-77-3 ElteraI:(g)I,a;IZr‘]j)xybis—, reaction products with ammonia, morpholine derivs. Residues
848301-67-7 Distillates (Fischer-Tropsch), C8-26 - Branched and Linear
68990-47-6 Fatty acids, tall-oil, rgaction prgducts with diet_hylenetriamine, maleic anhydride,
tetraethylenepentamine and triethylenetetramine
34590-94-8 (2-methoxymethylethoxy)propanol
1120-36-1 1-tetradecene
68155-20-4 Amides, tall oil fatty N,N-bis (hydroxyethyl)
68910-93-0 Fatty acids, tall-oil, reaction products with polyethylenepolyamines
68585-36-4 Phosphoric ester of ethoxylated fatty alcohol
629-73-2 Hexadec-1-ene
64742-52-5 Distillates (petroleum), hydrotreated heavy naphthenic
64742-53-6 Distillates (petroleum), hydrotreated light naphthenic < 3% DMSO
64741-44-2 Distillates (petroleum), straight-run middle
8052-42-4 Bitumen
68457-79-4 Phosphorodithioic acid, mixed o,0-bis(iso-bu and pentyl) esters, zinc salts
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Table 12 Chemicals requiring further assessment (Tier 2) — Newpark Drilling Fluids (3 chemicals)

CAS Chemical Name

Proprietary Distillates, hydrotreated light

Proprietary Ethanol, 2,2'-oxybis-, reaction products with ammonia, morpholine derivatives residues
Proprietary Glutaraldehyde

Table 13 Chemicals requiring further assessment (Tier 2) — Chemical Tracers (4 chemicals)

CAS Chemical Name
Proprietary CFT (one chemical selected to represent a group of 20 similar chemicals)
Proprietary GFT (one chemical selected to represent a group of 15 similar chemicals)
Proprietary WFT
Proprietary WFT

3.1.3 Outcome of Tier 2 Screen

For the assessment of the overall potential for adverse human health effects posed by simultaneous
exposure to multiple chemicals, the estimated daily intake of the chemicals by inhalation and direct
(ingestion and dermal) contact were compared to acceptable risk-based intakes to calculate an
individual hazard quotient (HQ) and then summed for all constituents into a hazard index (HI).

Consistent with Australian risk assessment methodologies, if the HI is less than or equal to 1, then no
adverse health effects are likely associated with exposures. However, if the total HI is greater than 1,
adverse health effects may be possible and therefore the assumptions inherent in the risk
characterisation process warrant further evaluation.

3.1.3.1 Stimulation Fluids

A summary of the calculated risks for the workers that are relevant to the assessment of potential
exposure to COPCs in stimulation fluids on-site, based on the available data is presented in Table 14
and Table 15.

Table 14 Risk associated with potential exposure to Workers — Haliburton Stimulation Fluids

Threshold Hazard

Receptor and Pathway Index

‘ 100% Mass Return

Worker - Exposure to Stimulation Fluid SW Recipe

Ingestion of chemicals via incidental contact with flowback water 0.01
Dermal exposure to chemicals via incidental contact with flowback water 0.20
Inhalation of mist from the evaporation units containing flowback water 0.05
Total Risk 0.3

Worker - Exposure to Stimulation Fluid Hybrid Recipe

Ingestion of chemicals via incidental contact with flowback water 0.03
Dermal exposure to chemicals via incidental contact with flowback water 0.08
Inhalation of mist from the evaporation units containing flowback water 0.74
Total Risk 0.9

Worker - Exposure to Stimulation Fluid HVFR Recipe

Ingestion of chemicals via incidental contact with flowback water 0.01

15-Jun-2023
Prepared for — Tamboran B2 Pty Ltd — ABN: 42 105 431 525



AECOM Beetaloo Exploration and Appraisal Program - Hydraulic Fracturing Chemical 19
Risk Assessment

Threshold Hazard

Receptor and Pathway Index

‘ 100% Mass Return

Dermal exposure to chemicals via incidental contact with flowback water 0.22
Inhalation of mist from the evaporation units containing flowback water 0.05
Total Risk 0.3

The following can be noted from the table above:

e The calculated risks associated with potential exposure to COPC identified in flowback water,
where either SW, Hybrid or HVFR stimulation fluid recipes are used and assuming 100% mass
recovery, are below the target 1, hence, risks are considered to be low and acceptable.

Table 15 Risk associated with potential exposure to Workers — Schlumberger Stimulation Fluid

Threshold Hazard

Receptor and Pathway Index

‘ 100% Mass Return

Worker - Exposure to Stimulation Fluid SW Recipe

Ingestion of chemicals via incidental contact with flowback water 0.12
Dermal exposure to chemicals via incidental contact with flowback water 0.06
Inhalation of mist from the evaporation units containing flowback water 0.67
Total Risk 0.8

The following can be noted from the table above:

e The calculated risks associated with potential exposure to COPC identified in flowback water,
where the SLB HVFR stimulation fluid recipe is used and assuming 100% mass recovery, is below
the target 1, hence, risks are considered to be low and acceptable.

3.1.3.2 Drilling Fluid

A summary of the calculated risks for the workers that are relevant to the assessment of potential
exposure to COPCs in the drilling fluid on-site, based on the available data is presented in Table 16 for
the Original drilling fluid recipe and Table 17 for the Newpark drilling fluid recipe.

Table 16 Risk associated with potential exposure to Workers — Original Drilling Fluid Recipe

Threshold Hazard

Receptor and Pathway Index

‘ 100% Mass Return

Worker

Ingestion of chemicals via incidental contact with flowback water 0.004
Dermal exposure to chemicals via incidental contact with flowback water 0.007
Inhalation of mist from the evaporation units containing flowback water 0.2
Total Risk 0.3

The following can be noted from the table above:

e The calculated risks associated with potential exposure to COPC identified in flowback water,
where Original drilling fluid recipe is used and assuming 100% mass recovery are below the target
1, hence, risks are considered to be low and acceptable.
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Table 17 Risk associated with potential exposure to Workers — Newpark Drilling Fluid Recipe

Threshold Hazard

Receptor and Pathway Index
‘ 100% Mass Return

Worker

Ingestion of chemicals via incidental contact with flowback water 0.03
Dermal exposure to chemicals via incidental contact with flowback water 0.02
Inhalation of mist from the evaporation units containing flowback water 0.18
Total Risk 0.24

The following can be noted from the table above:

e The calculated risks associated with potential exposure to COPC identified in flowback water,
where Newpark drilling fluid recipe is used and assuming 100% mass recovery are below the
target 1, hence, risks are considered to be low and acceptable.

3.1.3.3 Chemical Tracers

A summary of the calculated risks for the workers that are relevant to the assessment of potential
exposure to COPCs in the Chemical Tracers on-site, based on the available data is presented in Table
18.

Table 18 Risk associated with potential exposure to Workers — Chemical Tracers

Threshold Hazard

Receptor and Pathway Index
‘ 100% Mass Return

Worker — Exposure to Chemical Tracer CFT Recipe

Ingestion of chemicals via incidental contact with flowback water 0.0000032
Dermal exposure to chemicals via incidental contact with flowback water 0.000010
Inhalation of mist from the evaporation units containing flowback water 0.000018
Total Risk 0.00003

Worker — Exposure to Chemical Tracer GFT Recipe

Ingestion of chemicals via incidental contact with flowback water 0.0000047
Dermal exposure to chemicals via incidental contact with flowback water 0.0010
Inhalation of mist from the evaporation units containing flowback water 0.000026
Total Risk 0.001

Worker — Exposure to Chemical Tracer WFT Recipe

Ingestion of chemicals via incidental contact with flowback water 0.30

Dermal exposure to chemicals via incidental contact with flowback water 0.012

Inhalation of mist from the evaporation units containing flowback water -

Total Risk 0.3

The following can be noted from the table above:

e The calculated risks associated with potential exposure to COPC identified in flowback water,
where either CFT, GFT or WFT chemical tracer recipes are used and assuming 100% mass
recovery, are below the target 1, hence, risks are considered to be low and acceptable.
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3.1.34 Combination of Hydraulic Fracturing Fluid Systems

A summary of the calculated risks for the workers that are relevant to the assessment of potential
exposure to COPCs from combinations of hydraulic fracturing fluid systems on-site, based on the
available data is presented in Table 19 and Table 20.

Table 19 Risk associated with potential exposure to Workers — Combination of Haliburton Hydraulic Fracturing Fluid

Systems

Threshold Hazard Index
Receptor

100% Mass Return
Worker
Exposure to SW + Original Drilling Fluid + Chemical Tracer CFT Recipes 0.5
Exposure to Hybrid + Original Drilling Fluid + Chemical Tracer CFT Recipes 1
Exposure to HVFR+ Original Drilling Fluid + Chemical Tracer CFT Recipes 0.5
Exposure to SW + Original Drilling Fluid + Chemical Tracer GFT Recipes 0.5
Exposure to Hybrid + Original Drilling Fluid + Chemical Tracer GFT Recipes 1
Exposure to HVFR+ Original Drilling Fluid + Chemical Tracer GFT Recipes 0.5
Exposure to SW + Original Drilling Fluid + Chemical Tracer WFT Recipes 0.8
Exposure to Hybrid + Original Drilling Fluid + Chemical Tracer WFT Recipes 1
Exposure to HVFR+ Original Drilling Fluid + Chemical Tracer WFT Recipes 0.8
Exposure to SW + Newpark Drilling Fluid + Chemical Tracer CFT Recipes 0.5
Exposure to Hybrid + Newpark Drilling Fluid + Chemical Tracer CFT Recipes 1
Exposure to HVFR+ Newpark Drilling Fluid + Chemical Tracer CFT Recipes 0.5
Exposure to SW + Newpark Drilling Fluid + Chemical Tracer GFT Recipes 0.5
Exposure to Hybrid + Newpark Drilling Fluid + Chemical Tracer GFT Recipes 1
Exposure to HVFR+ Newpark Drilling Fluid + Chemical Tracer GFT Recipes 0.5
Exposure to SW + Newpark Drilling Fluid + Chemical Tracer WFT Recipes 0.8
Exposure to Hybrid + Newpark Drilling Fluid + Chemical Tracer WFT Recipes 1
Exposure to HVFR+ Newpark Drilling Fluid + Chemical Tracer WFT Recipes 0.8

The following can be noted from the table above:

e On the basis of the risk evaluation, no unacceptable risk to Workers was identified in all of the
possible recipe combinations of Haliburton stimulation fluids, drilling fluids and chemical tracers. It
is noted that conservative risk scenarios assessed included regular exposure to the flowback water
during the hydraulic stimulation and evaporation phases, with exposures to high theoretical
concentrations of COPC in the flowback water. This may result in overestimation of the risk.

Table 20 Risk associated with potential exposure to Workers — Combination of Schlumberger Hydraulic Fracturing
Fluid Systems

Threshold Hazard Index

Receptor
100% Mass Return
Worker
Exposure to HVFR+ Original Drilling Fluid + Chemical Tracer CFT Recipes 1
Exposure to HVFR+ Original Drilling Fluid + Chemical Tracer GFT Recipes 1
Exposure to HVFR+ Original Drilling Fluid + Chemical Tracer WFT Recipes 1
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Threshold Hazard Index

Receptor

% Mass Return
Exposure to HVFR+ Newpark Drilling Fluid + Chemical Tracer CFT Recipes 1
Exposure to HVFR+ Newpark Drilling Fluid + Chemical Tracer GFT Recipes 1
Exposure to HVFR+ Newpark Drilling Fluid + Chemical Tracer WFT Recipes 1

The following can be noted from the table above:

e On the basis of the risk evaluation, no unacceptable risk to Workers was identified in all of the
possible recipe combinations of Schlumberger stimulation fluids, drilling fluids and chemical
tracers. It is noted that conservative risk scenarios assessed included regular exposure to the
flowback water during the hydraulic stimulation and evaporation phases, with exposures to high
theoretical concentrations of COPC in the flowback water. This may result in overestimation of the
risk.

It is to be noted that this assessment does not replace the requirement for appropriate occupational
health and safety procedures and management plans. Crystalline silica is scheduled by Safe Work
Australia as a chemical for which health monitoring may be required.

The Tier 2 assessment is provided in Appendix A to Appendix F, the chemical toxicological profiles
are provided in Appendix G to Appendix I.

4.0 Chemical Transport, Storage and Handling

Tamboran aligns its transport, storage, and handling of hazardous chemicals with WHS Regulations,
and the prescribed chemical legislation including all obligations and duties for storage and handling of
hazardous chemicals and eliminating risks to workers from potential exposure and the potential
requirements for health monitoring.

The following prescribed chemical legislation, as defined by the Petroleum (Environment) Regulations
2016, will be followed as it relates to the transport, storage, and handling of HFS chemicals:

e Medicines, Poisons and Therapeutic Goods Act 2012 and Medicines, Poisons and Therapeutic
Goods Regulations 2014

e Dangerous Goods Act 1998

e Water Act 1992

e Waste Management and Pollution Control Act 1998

e  Work Health and Safety (National Uniform Legislation) Act 2011
e Radiation Protection Act 2004.
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Volume

Chemical

Concentration

Parent

Tier 2 Assessment

harmful effects to aquatic ecosystems are therefore not ecotoxicological in nature.
No chronic toxicity data were identified.

as not absorbed via Gl tract

exposure.

Chemical Name CAS Number | Density | Volume of Fraction |MassinFluid | Fraction | inlnjected | Compound Ecotoxicity’ Toxicity? Biodegradation™® y Tier 1 Lo " [ir 2 essment Worker Aerosol Inhalation Hazard Quotient Outcome of Tier 2 Worker Risk Assessment’
(kg/L) Chemical (L) o o A Worker Risk Worker Dermal Risk 5
(%viv) (kg) (% wiw) Fluid (mg/L) Purpose Risk
Algae = 0.492 mg/L
Hydrochloric acid 7647-01-0 1.152 10,206 0.0392% 11,757 0.0421% 474 Acid Ei:zh:m: ;20;99/% mg/L Based on Chronic: Low |N.A.(Inorganic) N.A. (Inorganic) Tier 2 NA. Acute toxity only NA. Acute toxity only NA. Acute toxity only NA. Acute toxity only NA. Acute toxity only
Daphnia (chronic) = 62 mg/L
Alcohols, C6-12, ethoxylated Ié%5500 ((ig:)) %ii EQIILL ((E‘:u;]:?:(:is ::u)(essa) Based on Chronic: Expected to be readily Not Bio accumulative (Based on an Based on the calculated HQ the chemical is of low
; ' .4 68937-66-6 0.94 5,253 0.0202% 4,938 0.0177% 199 Surfactant . 9 phina 9N " : biodegradable based on similar estimated log Kow value of 4.3 — Tier 2 1.40E-03 7.78E-05 7.79E-03 9.26E-03 concern for workers (refer to individual toxicity profile
propoxylated EC50 (96h) 0.7 mg/L (Pseudokirchneriella subapitata) Moderate )
" . " substances 5.36, and BCF value of 1.1 - 1.8) and risk calculations for further detail).
NOEC 4.4 mg/L (Pimephales promelas, juvenile)
. . ’ y . Based on the calculated HQ the chemical is of low
Ulexite 1319-33-1 149 3476 0.0134% 5175 0.0185% 209 Crosslinker (CZ":""Y“';/S‘GW‘"‘S for Boric acid were available for Daphnia (6 mg/L) and Fish 312?52 Chroni: N.A.(Inorganic) N.A. (Inorganic) Tier 2 7.63E-03 3.21E-03 4.25E-02 5.33E-02 concern for workers (refer to individual toxicity profile
i : and risk calculations for further detai).
EiSh;‘%f_'-zLifgg;; &31003;09/ " Not Bio accumulative (Based on an Based on the calculated HQ the chemical is of low
Triethanol amine 102-71-6 1.1245 3,309 0.0127% 3,721 0.0133% 150 Crosslinker D:sh:::: 21d NOEC of 16 mgllg Based on Chronic: Low |Inherently biodegradable estimated log Kow value of -1.0, and BCF | Tier 2 4.21E-04 9.55E-06 2.35E-03 2.78E-03 concern for workers (refer to individual toxicity profile
AIgae:Qé h EC50 of 910 mg/ value of <3.9) and risk calculations for further detail).
EC50 = 400 to 30000 mg/L . . - . . . . - . . . T .
Sodium Chioride 7647145 2.165 2859 0.0110% 6,189 0.0221% 249 Stabiliser EC50 Fish = 1290 mg/L Based on Chronic: Low | N.A.(Inorganic) N.A. (Inorganic) Tier 2 Low chronic QVOXICI(y,V insufficient |Low chronic (.ox\c\ty.. \psufﬂclent Low chronic QVOXICI(y,V insufficient |Low chronic (.ox\c\ty.. \psufﬂclent Low chronic toxicity, insufficient data to establish
_ . data to establish toxicity value |data to establish toxicity value |data to establish toxicity value  [data to establish toxicity value  |toxicity value
NOEC = 314 mg/L (Daphnia)
NA. Acute toxicity only (irritant [NA. Acute toxicity only (imitant |NA. Acute toxicity only (irritant [NA. Acute toxicity only (irritant - " "
N Measured acute endpoints were available for fish (196 mg/L). . N N N N N N NA. Acute toxicity only (irritant and corrosive), not
Sodium hydroxide 1310-73-2 1515 2,059 0.0079% 3,119 0.0112% 126 pH buffer Measured chronic endpoint were available for Daphnia (240 mg/L) Based on Chronic: Low [N.A.(Inorganic) N.A. (Inorganic) Tier 2 and_ > , not and > , not and_ > , not and > , not systemically available in body
available in body available in body available in body available in body
. LC50 (96h) 0.59 mg/L (Pleuronectes platessa " " .
» Friction . ) Expected to be readily Not Bio accumulative (Based on an Based on the calculated HQ the chemical is of low
Alcohols, C10-16, ethoxylated 160957 251 |0.04 1,876 0.0072% 1,763 00063% |71 Reducer, ECS50 (48h) 0.14 mg/L. (Daphnia magna) Based on Acute: Very |\ jeqradable based on similar | estimated log Kow value of 43— | Tier 2 4.99E-04 6.50E-02 2.78E-03 6.92E-02 concern for workers (refer to individual toxicity profile
propoxylated ErC50 (48h) 0.7 mg/L (Skeletonema costatum) high )
Surfactant ) substances 5.36, and BCF value of 1.1 - 1.8) and risk calculations for further detail).
ErC50 (16.9h) > 10 g/L (Pseudomonas putida)
e _ " _ " Based on the calculated HQ the chemical is of low
Acetic acid 64-19-7 105 1,558 0.0060% 1,636 0.0059% 66 Acid Acute endpoints: Fish = 75 mg/L, Daphnia EC50 = 32 mg/L Based on Chronic: Low |Readily biodegradable Not Bio acoumulative (Based on log | 1o, » 1.93E-05 4.93E-06 1.07E-04 1.32E-04 concern for workers (refer to individual toxicity profile
Chronic endpoints: Daphnia = 150 mg/L Kow =-0.136) )
and risk calculations for further detail).
Fish 96-h LC50 = 1370 mg/l
Breaker Invertebrates 48-h EC50 = 55 mg/l Not Bioaccumulative. Based on a Based on the calculated HQ the chemical is of low
Diethanolamine 111-42-2 1.1 1,459 0.0056% 1,605 0.0057% 65 Activiator Pseudokirchneriella subcapitata 96-h ErC50 = 2.2 mg/l Based on Chronic: High | Readily biodegradable measured log Kow of -2.18 and a Tier 2 1.62E-02 3.37E-04 9.04E-02 1.07E-01 concern for workers (refer to individual toxicity profile
Microorganisms 16-h TTC = 16 mg/l calculated BCF of 3.16 and risk calculations for further detail).
Daphnia magna, the NOEC (21 days) was 0.78 mg/I
LC50: (96 hour) 0.46 mg/L (Oncorhynchus mykiss)
LC50: (96 hour) 0.06 mg/l (Lepomis macrochirus)
LC50: (96 hour) 0.58 mg/I (fish)
" TLMS6: 1.6 mg/I (Crangon crangon) . Not available, however it has been . "
Tributyl tetradecyl phosphonium | g4744 g g 0.95 736 0.0028% 700 0.0025% 28 Biocide TLM48: 0.025 mg/l (Daphnia magna Based on Acute: Very | cerved to biodegrade in Not bioaccumulative (Based onan |1;p, NA. Acute toxity only NA. Acute toxity only NA. Acute toxity only NA. Acute toxity only NA. Acute toxity only
chloride high sediment. estimated log Kow value of 6.26)
Modelled acute endpoint:
Daphnia is 16.788 mg/L
Fish is 1059.2530 mg/L
_ . . Based on the calculated HQ the chemical is of low
Sodium bisuffte 7631905 [244 483 0.0019%  [1178 0.0042% |47 Scale Inhibitor |72MECS0 = 36.8 mg sodium sulftell. (alga) Based on Chronic: | 4 (inorganic) N.A. (Inorganic) Tier 2 1.59E-05 3.04E-11 8.85E-05 1.04E-04 concern for workers (refer {o individual toxiciy profile
NOEC of >8.41 mg sodium sulfite/L (Daphnia) Moderate -
and risk calculations for further detail).
LC50 values above 100 mg/ (fish) No. Not ted to b istent due to |No. Based fimated log Kt " Based on the calculated HQ the chemical is of low
Chlorous acid, sodium salt 7758-19-2 247 458 0.0018% 1,131 0.0040% 46 Breaker LC50 48-hour = 0.063 mg/l (daphnia) Based on Acute: Very High N:;"s:’amm o be persistent due o | No. Based on an estimated log Kow value | g 5 4.10E-03 1.56E-08 2.29E-02 2.70E-02 concern for workers (refer to individual toxicity profile
ECr50 value at 72 h as 1.2 mg/l (algae) : and risk calculations for further detail).
Algae: EC10 (3 d) 96.5 mg/L (Pseudokirchneriella subcapitata)
Fish: LC50 (96 h) 314.6 mg/L (Pimephales promelas), NOEC (34 d) 25.2 mg/L. Based on the calculated HQ the chemical is of low
Disodium octaborate tetrahydrate [12008-41-2 1.874 336 0.0013% 630 0.0023% 25 Crosslinker (Danio rerio) Based on Chronic: Low |N.A.(Inorganic) N.A. (Inorganic) Tier 2 9.29E-04 3.90E-04 5.17E-03 6.49E-03 concern for workers (refer to individual toxicity profile
Invertebrates: NOEC (21 d) 42.5 mg/L (Daphnia magna) and risk calculations for further detail).
Microorganism: EC50 (3 h) > 39371 mglL (activated sludge)
Danio rerio (Zebrafish) 96 h LC50 = 3.1 mg/L;
Corrosion Daphnia magna (Water flea) 48 h EC50 = 3.86 mg/L; Based on Chronic: Based on the calculated HQ the chemical is of low
Cinnamaldehyde 104-55-2 1.048 332 0.0013% 348 0.0012% 14 Inhibitor Pseudokirchneriella subcapitata (Green algae) 72 h EC50 = 4.07 mg/L. Moderate : N.A.(Inorganic) N.A. (Inorganic) Tier 2 2.46E-05 5.89E-05 1.37E-04 2.21E-04 concern for workers (refer to individual toxicity profile
72 h NOEC value = 2.0 mg/L Pseudokirchneriella subcapitata (Green and risk calculations for further detail).
algae)
LC50 = 100 mg/L (fish) Based on Acute: Expected {0 be readil Based on the calculated HQ the chemical is of low
Polyethylene glycol 25322-68-3 1.21 328 0.0013% 397 0.0014% 16 Scale Inhibitor |LC50 = 1000 mg/L (invertebrates) : y P Y No based on BCF of 3.2 Tier 2 7.03E-06 6.92E-09 3.92E-05 4.62E-05 concern for workers (refer to individual toxicity profile
_ Moderate biodegradable )
EC 50 = 15.91 mg/L (algae) and risk calculations for further detail).
Corrosion No based on the estimated BCF of Based on the calculated HQ the chemical is of low
Diethylene glycol 111-46-6 1.12 303 0.0012% 339 0.0012% 14 Inhibitor LC 50 =>100 mg/L (fish, invertebrates, algae) Based on Acute: Low  [Readily biodegradable 3 Tier 2 1.60E-04 3.07E-06 8.91E-04 1.05E-03 concern for workers (refer to individual toxicity profile
and risk calculations for further detail).
no acute toxicity to fish, Daphnia, or algae, though some physical effects were o ) Based on the calculated HQ the chemical is of low
Crystalline silica, quartz 14808-60-7 |26 235 0.0009% 611 0.0022% 25 Crosslinker  |0Pserved with loading rates of greater than or equal to 10 gL (OECD 2004). Any g ace o Acute: Low  |N.A.(Inorganic) N.A. (Inorganic) Tier 2 NA. ‘Not toxic via oral exposure |NA. Not toxic via dermal 5.62E-01 5.62E-01 concern for workers (refer to individual toxicity profile

and risk calculations for further detail).
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Chemical Name CAS Number | Density | Volume of Fraction |MassinFluid | Fraction | inlnjected | Compound Ecotoxicity’ Toxicity? Biodegradation™® y Tier 1 Lo " [ir 2 essment Worker Aerosol Inhalation Hazard Quotient Outcome of Tier 2 Worker Risk Assessment’
(kg/L) Chemical (L) o o A Worker Risk Worker Dermal Risk 5
(%viv) (kg) (% wiw) Fluid (mg/L) Purpose Risk
Corrosion ;iiiz:a;g:ggz;nu: 5532?]5(0\012;:32 g‘g(l]lz) (:?h/{ (Daphnia) Based on the calculated HQ the chemical is of low
Methanol 67-56-1 0.791 125 0.0005% 99 0.0004% 4 Inhibitor, 28 days NOEC was 446.7 mglL (fish) ' 9 P Based on Chronic: Low |Readily biodegradable No based on the Log Kow of -0.74 |Tier 2 3.76E-04 5.52E-05 2.10E-03 2.53E-03 concern for workers (refer to individual toxicity profile
Surfactant 21 days NOEC was 208 mglL (invertebrates) and risk calculations for further detail).
LC50 fish = 163 to 771 mgl/L. Based on the calculated HQ the chemical is of low
Sodium persulfate 7775-27-1 1.68 116 0.0004% 194 0.0007% 8 Breaker EC50 invertebrates = 133 and 519 mg/L Based on Acute: Low  [N.A.(Inorganic) N.A. (Inorganic) Tier 2 4.10E-05 1.33E-08 2.29E-04 2.70E-04 concern for workers (refer to individual toxicity profile
EC50 algae = 116 mg/L and risk calculations for further detail).
LC50/EC50/ErC50 values:
0.60-32 mg/L for fish
0.50-10.8 mg/L for Daphnia magna .
. . Based on the calculated HQ the chemical is of low
Amine oxides, cocoalkyldimethyl  [61788-907  |0.716  [103 0.0004% 74 00003% |3 Corrosion 0.010-8.30 mgiL for algae Based on Chronic: Very| geadily biodegradable No based on the caloulated Log |, » 1.30E-04 6.18E-03 7.27E-04 7.04E-03 concern for workers (refer to individual toxicity profile
Inhibitor NOEC/ EC20: High Kow of <2.7 and BCF <87 )
and risk calculations for further detail).
0.010-1.72 mg/L for algae
0.28 mg/L for Daphnia
0.31 mg/L for fish
Corrosion Acute LC50 for freshwater fish is 1.07 mg/L, freshwater invertebrates is Expected to be readil Based on the calculated HQ the chemical is of low
Benzaldehyde 100-52-7 1.0415 47 0.0002% 48 0.0002% 2 P 16.2 mg/L and EC10 for freshwater algae is 20 mg/L. Based on Chronic: High [~ P 4 No based on Log Pow of 1.4 Tier 2 2.29E-05 4.03E-05 1.27E-04 1.91E-04 concern for workers (refer to individual toxicity profile
Inhibitor . . biodegradable )
Chronic NOEC for freshwater fish is 0.12 mg/L. and risk calculations for further detail).
LC50/EC50 > 1000 mg/L (fish, daphnia, algae) Based on the calculated HQ the chemical is of low
Ethanol 64-17-5 0.7864 45 0.0002% 35 0.0001% 1 Surfactant NOEC for invertebrates is 9.6 mg/L (10 day reproduction), plants it is Based on Chronic: High | Readily biodegradable No based on calculated logBCF=0.5 | Tier 2 2.07E-07 5.11E-08 1.15E-06 1.41E-06 concern for workers (refer to individual toxicity profile
280 mg/L (7 day study) and risk calculations for further detail).
Yes based on calculated log BCF
Hydrotreated light petroleum Friction 96 hr LL50 was 2 to 5 mg/L (fish) values for constituents that range Based on the calculated HQ the chemical is of low
dii(i\lale gnt p! 64742-47-8 0.8 43 0.0002% 35 0.0001% 1 Reducer, 48 hr EL50 was 1.4 mg/L (daphnia) Based on Chronic: High [ Readily biodegradable from 2.78 to 4.06, and calculated Tier 2 4.90E-07 4.41E-04 2.73E-06 4.45E-04 concern for workers (refer to individual toxicity profile
Surfactant 21 d NOEL = 0.48 mg/L (daphnia) BCF values of 598 to 11,430 L/kg and risk calculations for further detail).
wet-weight
96h-LL50 > 100 mg/L (fish) :
_ T Based on the calculated HQ the chemical is of low
Fatty acids, tal-oil ethoxylated  (61791-002  [1.054 |23 0.0001% |24 0.0001% |1 Surfactant  |48nELS0 = 1241 mglL (invertebrates) Based on Acute: High | Readly biodegradable (read No based on low BCF values of < e, 5 3.37E-07 3.27E-06 1.88E-06 5.48E-06 concern for workers (refer {o inividual toxiciy profile
72h-EL50 = 39.7 mg/L (algae) across) 100 L/kg ww )
_ and risk calculations for further detail).
72h-EL10 = 7.08 mg/L (algae)
; LC50/(96h) 6.7 mgL. (Danio rerio) (similar substance) o Based on the calculated HQ the chemical is of low
;’S"(fe;r'o‘a”;‘:: fla)“y' NAN- 68155204 |0.9 2 0.0001% 20 0.0001% |1 Surfactant |50 1= o, (Baphmiamagna) Based on Chronic: High S;Z:”Sy) biodegradable (read No Log Kow 3 Tier 2 5.67E-06 1.86E-04 3.16E-05 2.23E-04 concern for workers (refer to individual toxicity profile
ydroxyethyl EC50 (72h) 2_2',"9,,_ (similar and risk calculations for further detail).
Fish, LC50 (96h) 1376 mg/l
Invertebrates, EC50 (48h) 1328 mg/L) Based on Chronic: No based on low log Kow values of Based on the calculated HQ the chemical is of low
Butyl alcohol 71-36-3 0.81 22 0.0001% 18 0.0001% 1 Surfactant Algae, EC50 (96h) 225 mg/L. Moderate : Readily biodegradable 1 9 Tier 2 1.98E-06 2.11E-06 1.10E-05 1.51E-05 concern for workers (refer to individual toxicity profile
EC10 (17h) Pseudomonas putida = 2476 mg/L and risk calculations for further detail).
Chronic NOECrepro (21d) = 4.1 mg/L for Daphnia magna
96 h LC50 Oncorhynchus mykiss was 5 - 7 mg/L
Friction EZP%T:: ::c:‘oachérgzbl\:?;% ggsd;y;:nw/af 0.11-033 mglL. C‘:l"gz:idsof ;ggsg:‘"::!g?saﬁzw Based on the calculated HQ the chemical is of low
Alcohols, C12-15, ethoxylated 68131-39-5 0.867 20 0.0001% 18 0.0001% 1 Reducer, P! gna, -> /L. Based on Chronic: High | Readily biodegradable PO Tier 2 4.97E-06 3.39E-06 2.77E-05 3.61E-05 concern for workers (refer to individual toxicity profile
Daphnia magna, NOEC (21 days) was 0.77 — 1.75 mg/L. of 1.1 - 1.8, it is not expected to be )
Surfactant 5 " and risk calculations for further detail).
Green algae, EC50 (96 h) was 1.4 mg/L. bioaccumulative.
EC50 (3 h) for microorganisms was 140 mg/L.
96 h LC50 Oncorhynchus mykiss was 5 - 7 mg/L.
Corrosion IE)EEP%Z‘\I: ::C;ZChE"g?O,\:%Eg Sjgsd;?:nw?f 0.11-0.33 mglL. ";‘;L'ls?jdsof ;ggszr::gg?saﬁ;w Based on the calculated HQ the chemical is of low
Alcohols, C12-16, ethoxylated 68551-12-2 0.97 20 0.00008% 19 0.00007% 1 Inhibitor, P gna, -0 Mg Based on Chronic: High | Readily biodegradable PO Tier 2 5.42E-06 2.24E-03 3.02E-05 2.27E-03 concern for workers (refer to individual toxicity profile
Daphnia magna, NOEC (21 days) was 0.77 — 1.75 mg/L. of 1.1 - 1.8, it is not expected to be )
Surfactant " " and risk calculations for further detail).
Green algae, EC50 (96 h) was 1.4 mg/L. bioaccumulative.
EC50 (3 h) for microorganisms was 140 mg/L.
96h LC50 for freshwater fish = 10 - 20 mg/l .
Based on the calculated HQ the chemical is of low
Acrylonitrile 107-13-1 0806 |2 000001% |2 0.00001%  |0.1 Sutactant  [957 LO%0 ff‘;'r%aa“;":r:: fnso e Based on Chronic: High |Biodegradable biagy - on the lowlog Pow (000" igr 5 1.11E-04 5.95E-05 6.21E-04 7.92E-04 concern for workers (refer to individual toxiciy profile
30d NOEC for fish of 0.17 mg/ and risk calculations for further detail).
96 h acute Bluegill sunfish LC50 = 11.2 mg/L
48 h acute Oyster larvae LC550 = 2.1 mg/L
96 h acute Green crabs LC50 = 465 mg/L
96 h acute Grass shrimp LC50 = 41 mg/L
48 acute Daphn!a magna LG50 i 0.35 mg/L . Based on the calculated HQ the chemical is of low
o o ’ 48 acute Daphnia magna LC50 = 16.3 mg/L Based on Chronic: T ) . L
Glutaraldehyde 111-30-8 1.05 0 0.0000001% |0 0.00000% 0.001 Biocide . 7 _ Readily biodegradable No based on the Log Pow of -0.01 |Tier 2 7.47E-05 1.12E-05 4.16E-04 5.02E-04 concern for workers (refer to individual toxicity profile
21 d reproduct'n Daphnia magna LOEC = 4.3 mg/L, NOEC = 2.1 mg/L |Moderate )
L _ and risk calculations for further detail).
96 h algal growth inhibition Selenastrum capricornutum ILm = 3.9 mg/L
(median inhibitory limit)
96 h algal growth inhibition Scenedesmus subspicatus EC50 = 1.0
mg/L
Bacterial inhibition Sewage microbes IC50 = 25-34 mg/L
The calculated risks associated with potential
exposure to COPC identified in flowback water,
" where the HYBRID Recipe is used and assuming
T E R U 100% mass recovery is below the target of 1,
respectively. Hence, chronic health risks are
considered to be low and
Notes

Tier 1 (NICNAS) - Chemical identified as of low concern for human health, as published in the National Assessment of Chemicals Associated with Coal Seam Gas Extraction in Australia (NICNAS 2017).
1 - Please refer to the individual toxicity profiles for further detail.

2 - Toxicity assessed using Commonwealth of Australia 2013 Ecotoxicity Assessment Guidelines (presented as Table 4 in the Northern Territory Government Draft Guideline for the Pi
3- Biodegradation assessed as per Northern Territory Government Draft Guideline for the Preparation of an Envi {

BCF - Bioconcentration Factor
NA - Not Applicable
MOE - Margin of Exposure

NICNAS 2017 - National

1t of Chemicals

of an Ei

with Coal Seam Gas Extraction in Australia

1t Plan under the F

roleum R

DOE 2017 - Draft Risk Assessment Guidance Manual: For Chemicals Associated with Coal Seam Gas Extraction, Australian Government, Department of Energy

1t Plan under the Petroleum Regulations (2019))
(2019) and Australian Government Department of Health National Industrial Chemicals Notification and Assessment Scheme (NICNAS)




A=COM

Toxicity and Dermal Absorption Parameters
C = calculated from chronic value, Ch = chronic value adopted

Project Name:

Cl

Client Name: Tamboran
Risk A

Chemical Oral/Dermal Exposures Inhalation Exposures
Threshold Threshold
Chronic TDI Dermal Inhalation Non-Threshold Chronic TC or NOAEC or NOAEL or
or RfD Permeability Reference Unit Risk Slope Factor RfC LOAEC LOAEL Reference Reference
(mg/kglday) (cm/hr) (ug/m’)"  (mglkg/day)" (mg/m’) (mg/m’)  (mglkg bwid)
COPC in Hydraulic Fracturing Fluid Injected into Well
1319-33-1 Boronatrocalcite/Ulexite™ 0.096 D 9.14E-04 EPI (as boric acid) 0.336 converted from RFD 9.6 NICNAS (2017) 100 NICNAS (2017)
68937-66-6 Alcohols. C6-12. ethoxylated propoxylated® 0.5 D 1.21E-04 EPI 1.75 converted from RFD 50 NICNAS (2017) 100 NICNAS (2017)
69227-22-1 Alcohols, C10-16, ethoxylated propoxylated® 0.5 D 2.87E-01 EPI 1.75 converted from RFD 50 NICNAS (2017) 100 NICNAS (2017)
64-19-7 Acetic acid 12 D 5.56E-04 EPI 42 converted from RFD 1200 NICNAS (2017) 100 NICNAS (2017)
25322-68-3 Polyethylene glycol 8 D 2.14E-06 EPI 28 converted from RFD 8000 REACH 1000 D
7631-90-5 Sodium bisulfite® 10.5 D 4.16E-09 EPI 36.75 converted from RFD 1050 NICNAS (2017) 100 NICNAS (2017)
104-55-2 Cinnamaldehyde 2 D 5.20E-03 EPI 7 converted from RFD 200 NTP (2004); REACH 100 D
67-56-1 Methanol 0.037 D 3.19E-04 EPI 0.13 converted from RFD 3.7 NICNAS (2017) 100 NICNAS (2017)
61788-90-7 Amine oxides, cocoalkyldimethyl 0.08 D 1.03E-01 EPI 0.28 converted from RFD 80 OECD (2001) 1000 D
100-52-7 Benzaldehyde 0.3 D 3.83E-03 EPI 1.05 converted from RFD 300 OECD (2002); REACH; NICNAS 1000 D
64-17-5 Ethanol 24 D 5.38E-04 EPI 84 converted from RFD 2400 NICNAS (2017) 100 NICNAS (2017)
64742-47-8 Hydrotreated light petroleum distillate 10 D 1.96E+00 EPI 35 converted from RFD 1000 NICNAS (2017) 100 NICNAS (2017)
61791-00-2 Fatty acids, tall-oil, ethoxylated 10 D 2.11E-02 EPI 35 converted from RFD 1000 REACH 100 D
68155-20-4 Amides, tall-oil fatty, N,N-bis(hydroxyethyl) 0.5 D 7.14E-02 EPI 1.75 converted from RFD 50 USEPA (2010) 100 D
71-36-3 Butyl alcohol 1.25 D 2.31E-03 EPI 4.375 converted from RFD 125 OECD (2001)/NICNAS 100 D
68131-39-5 Alcohols, C12-15, ethoxylated® 0.5 D 1.48E-03 EPI 1.75 converted from RFD 50 NICNAS (2017) 100 NICNAS (2017)
68551-12-2 Alcohols, C12-16, ethoxylated® 0.5 D 8.97E-01 EPI 1.75 converted from RFD 50 NICNAS (2017) 100 NICNAS (2017)
107-13-1 Acrylonitrile 0.0025 D 1.16E-03 EPI 0.00875 converted from RFD 0.25 OECD (2005); NICNAS 100 D
111-42-2 Diethanolamine 0.014 D 4.51E-05 EPI 0.049 converted from RFD 14 REACH; OECD (2002); NICNAS 1000 D
111-30-8 Glutaraldehyde 0.04 D 3.25E-04 EPI 0.14 converted from RFD 4 NICNAS (2017) 100 NICNAS (2017)
102-71-6 Triethanol amine 1.25 D 4.93E-05 EPI 4.375 converted from RFD 125 NICNAS (2017) 100 NICNAS (2017)
7758-19-2 Chlorous acid, sodium salt 0.039 D 8.27E-09 EPI 0.1365 converted from RFD 3.9 NICNAS (2017) 100 NICNAS (2017)
12008-41-2 Disodium octaborate tetrahydrate™ 0.096 D 9.14E-04 EPI (as boric acid) 0.336 converted from RFD 9.6 NICNAS (2017) 100 NICNAS (2017)
7775-27-1 Sodium persulfate 0.67 D 7.05E-07 EPI 2.345 converted from RFD 67 NICNAS (2017) 100 NICNAS (2017)
68439-54-3 Ethoxylated branched C13 alcohol 0.5 D 1.06E-03 EPI 1.75 converted from RFD 50 NICNAS (2017) 100 NICNAS (2017)
1338-43-8 Sobitan, mono-9-octadecenoate, (Z) 25 JECFA 5.02E-02 EPI 87.5 converted from RFD - JECFA(1973); US FDA; FSANZ (2018) - -
9005-65-6 Sorbitan monooleate polyoxyethylene derivative 10 EFSA 3.54E-09 EPI 35 converted from RFD - EFSA (2017) - -
111-46-6 2,2"-oxydiethanol (diethylene glycol) 0.3 D 4.17E-05 EPI 1.05 converted from RFD 300 Health Council of the Netherlands (2007); NICNAS 1000 D
7631-90-5 Sodium bisulfate® 10.5 D 9.29E-09 EPI 36.75 converted from RFD 1050 NICNAS (2017) 100 NICNAS (2017)
14808-60-7 Crystalline silica, quartz Not toxic via oral/dermal exposure 0.003 USEPA (2019) - - - -
10486-00-7 Sodium perborate tetrahydrate 0.05 | D | 1.81E-06 EPI 0.175 converted from RFD 50 REACH 1000 D

Notes:
A - Read across data from Boric Acid
B - Read across data from Alcohol ethoxylates C6-C12

C - Read across data from Sodium Sulfite

References:

D - Derived (refer to individual Toxicity Profiles)

EFSA - European Food Safety Authority

EPI - USEPA Estimation Programs Interface (EPI) Suite

FSANZ - Food Standards Australia New Zealand

J- JECFA - Joint FAO/WHO Expert Committee on Food Additives

NICNAS - National Industrial Chemicals Notification and Assessment Scheme. Assessed at https://www.nicnas.gov.au/

NICNAS (2017) - Department of the Environment and Energy 2017 , National assessment of chemicals associatedwith coal seam gas extraction in Australia, prepared by the National Industrial ChemicalsNotification and Assessment Scheme

NTP - US Department of Health and Serices National Toxicology Program

OECD - Organisation for Economic Co-operation and Development Screening Information Data Set (SIDS)

REACH - ECHA REACH European Chemicals Agency Database: http://apps.echa.europa.eu
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Exposure to Chemicals via Incidental Ingestion of Flowback fluid - Hybrid Recipe

Chronic Exposures Exposure Calculations (RME)
General Data/ Equations Units Ingestion of Flowback Water by Workers
Exposure Parameters
Exposure Frequency (EF) days/year 20 Assume work 5 days per week for 1 month during the fraccing period
Exposure Duration (ED) years 0.083 Maximum duration of the frac. Works will be complete in one month.
Body Weight (BW) kg 78 Average male and female adults as per enHealth 2012
Averaging Time - NonThreshold (ATc) days 25550 USEPA 1989 and CSMS 1996
Averaging Time - Threshold (ATn) days 30.42 USEPA 1989 and CSMS 1996
Ingestion Rate (IRw) L/day or L/hr 0.005 Assume Incidental ingestion of 5 ml (1 tsp) of water per day during fraccing.
Bioavailability (B) - 100% Assume 100% bioavailability via ingestion of chemicals in water.
Intake Factor = IRW*ET*B*EF*ED L/kg/day 4.2E-09 NonThreshold

BW*AT 3.5E-06 Threshold
Daily Intake from Water = Concentration in Water x Intake Factor (ref: USEPA 1989)
NonThreshold Risk = Daily Intake from Water for NonThreshold Effects x Slope Factor
Hazard Quotients = (Daily Intake from Water for Threshold Effects/ADI)

Chemical Toxicity Data Concentration Daily Intake Calculated Risk
Non-Threshold Chronic Background Chronic TDI Allowable in Water NonThreshold Threshold NonThreshold Chronic Hazard Quotient
Slope Factor Threshold TDI Intake (% for Assessment (TDI- Risk
Chronic TDI) Background)

(mg/kg-day)” (mg/kg/day) (mg/kg/day) (mg/L) (mg/kg/day) (mg/kg/day) (unitless) (unitless)
68937-66-6 Alcohols, C6-12, ethoxylated propoxylatedB 5.0E-01 5.0E-01 198.94 8.3E-07 7.0E-04 - 1.4E-03
1319-33-1 Boronatrocalcite/UlexiteA 9.6E-02 9.6E-02 208.50 8.7E-07 7.3E-04 - 7.6E-03
102-71-6 Triethanol amine 1.3E+00 1.3E+00 149.92 6.3E-07 5.3E-04 - 4.2E-04
69227-22-1 Alcohols, C10-16, ethoxylated propoxylatedB 5.0E-01 5.0E-01 71.05 3.0E-07 2.5E-04 - 5.0E-04
64-19-7 Acetic acid 1.2E+01 1.2E+01 65.91 2.8E-07 2.3E-04 - 1.9E-05
111-42-2 Diethanolamine 1.4E-02 1.4E-02 64.65 2.7E-07 2.3E-04 - 1.6E-02
7631-90-5 Sodium bisulfiteC 1.1E+01 1.1E+01 47.49 2.0E-07 1.7E-04 - 1.6E-05
7758-19-2 Chlorous acid, sodium salt 3.9E-02 3.9E-02 45.57 1.9E-07 1.6E-04 - 4.1E-03
12008-41-2 Disodium octaborate tetrahydrateA 9.6E-02 9.6E-02 25.38 1.1E-07 8.9E-05 - 9.3E-04
104-55-2 Cinnamaldehyde 2.0E+00 2.0E+00 14.02 5.9E-08 4.9E-05 - 2.5E-05
25322-68-3 Polyethylene glycol 8.0E+00 8.0E+00 16.01 6.7E-08 5.6E-05 - 7.0E-06
111-46-6 2,2"-oxydiethanol (diethylene glycol) 3.0E-01 3.0E-01 13.65 5.7E-08 4.8E-05 - 1.6E-04
67-56-1 Methanol 3.7E-02 3.7E-02 3.98 1.7E-08 1.4E-05 - 3.8E-04
7775-27-1 Sodium persulfate 6.7E-01 6.7E-01 7.82 3.3E-08 2.7E-05 - 4.1E-05
61788-90-7 Amine oxides, cocoalkyldimethyl 8.0E-02 8.0E-02 2.97 1.2E-08 1.0E-05 - 1.3E-04
100-52-7 Benzaldehyde 3.0E-01 3.0E-01 1.95 8.2E-09 6.9E-06 - 2.3E-05
64-17-5 Ethanol 2.4E+01 2.4E+01 1.41 5.9E-09 5.0E-06 - 2.1E-07
64742-47-8 Hydrotreated light petroleum distillate 1.0E+01 1.0E+01 1.39 5.8E-09 4.9E-06 - 4.9E-07
61791-00-2 Fatty acids, tall-oil, ethoxylated 1.0E+01 1.0E+01 0.96 4.0E-09 3.4E-06 - 3.4E-07
68155-20-4 Amides, tall-oil fatty, N,N-bis(hydroxyethyl) 5.0E-01 5.0E-01 0.81 3.4E-09 2.8E-06 - 5.7E-06
71-36-3 Butyl alcohol 1.3E+00 1.3E+00 0.71 3.0E-09 2.5E-06 - 2.0E-06
68131-39-5 Alcohols, C12-15, ethoxylatedB 5.0E-01 5.0E-01 0.71 3.0E-09 2.5E-06 - 5.0E-06
68551-12-2 Alcohols, C12-16, ethoxylatedB 5.0E-01 5.0E-01 0.77 3.2E-09 2.7E-06 - 5.4E-06
107-13-1 Acrylonitrile 2.5E-03 2.5E-03 0.08 3.3E-10 2.8E-07 - 1.1E-04
111-30-8 Glutaraldehyde 4.0E-02 4.0E-02 0.85 3.6E-09 3.0E-06 - 7.5E-05
Total Risk (mixture) 3.21E-02

Note:

This scenario is deemed protective of the following scenarios due to the less frequent and short duration of exposures:
- Worker exposure during a spill (i.e.a couple breaks on a tank and releases product onto the worker) or leak scenarios
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Client Name: Tamboran
Project Name: Beetaloo Chemical Risk Assessment

Dermal Exposure to Chemicals via Contact with Flow Back Water - Hybrid Recipe

Chronic Exposures

Exposure Calculations (RME)

General Data/ Equations Units Dermal Contact with Flow Back Water by Workers
Exposure Parameters
Exposure Frequency (EF) days/year 20 Assume work 5 days per week for 1 month during the fraccing period
Exposure Duration (ED) years 0.083 Maximum duration of the frac. Works will be complete in one month.
Body Weight (BW) kg 78 Average male and female adults as per enHealth 2012
Averaging Time - NonThreshold (ATc) days 25550 USEPA 1989 and CSMS 1996
Averaging Time - Threshold (ATn) days 30.42 USEPA 1989 and CSMS 1996
Hands and forearms exposed (enHealth 2012) Occupational HSE would require long pants and closed shoes on

Surface Area (SAw) cm? 2300 Australian work sites; forearms conservatively included
Exposure Time (ET) hr/day 1 Assume contact with flow back water for 1 hours per day
Conversion Factor (CF) L/icm® 1.E-03 Conversion of units
Intake Factor = SAW*ET*CF*EF*ED L-hr/(cm-kg-day) 1.9E-06 NonThreshold

BW*AT 1.6E-03 Threshold

Daily Intake from Water = Concentration in Water x Dermal Permeability x Intake Factor (ref: USEPA 1989, 2004)

NonThreshold Risk = Daily Intake from Water for NonThreshold Effects x Slope Factor
Hazard Quotients = (Daily Intake from Water for Threshold Effects/ADI)

Chemical

Non-Threshold
Slope Factor

Chronic Background

TDI)

(mg/kg-day)” (mg/kg/day)

Threshold TDI Intake (% chronic

Toxicity Data
Chronic TDI
Allowable for
Assessment (TDI-
Background)

(mg/kg/day)

Calculated Risk
NonThreshold Chronic Hazard
Risk Quotient

Concentration
in Water

Daily Intake

Dermal NonThreshold Threshold

Permeability

(cm/hr) (mg/L) (mg/kg/day) (mg/kg/day) (unitless) (unitless)

68937-66-6 Alcohols, C6-12, ethoxylated propoxylatedB 5.0E-01 5.0E-01 3.9E-05 7.8E-05
1319-33-1 Boronatrocalcite/UlexiteA 9.6E-02 9.6E-02 9.1E-4 208.50 3.7E-07 3.1E-04 - 3.2E-03
102-71-6 Triethanol amine 1.3E+00 1.3E+00 4.9E-5 149.92 1.4E-08 1.2E-05 - 9.6E-06
69227-22-1 Alcohols, C10-16, ethoxylated propoxylatedB 5.0E-01 5.0E-01 2.9E-1 71.05 3.9E-05 3.3E-02 - 6.6E-02
64-19-7 Acetic acid 1.2E+01 1.2E+01 5.6E-4 65.91 7.0E-08 5.9E-05 - 4.9E-06
111-42-2 Diethanolamine 1.4E-02 1.4E-02 4.5E-5 64.65 5.6E-09 4.7E-06 - 3.4E-04
7631-90-5 Sodium bisulfiteC 1.1E+01 1.1E+01 4.2E-9 47.49 3.8E-13 3.2E-10 - 3.0E-11
7758-19-2 Chlorous acid, sodium salt 3.9E-02 3.9E-02 8.3E-9 45.57 7.2E-13 6.1E-10 - 1.6E-08
12008-41-2 Disodium octaborate tetrahydrateA 9.6E-02 9.6E-02 9.1E-4 25.38 4.5E-08 3.7E-05 - 3.9E-04
104-55-2 Cinnamaldehyde 2.0E+00 2.0E+00 5.2E-3 14.02 1.4E-07 1.2E-04 - 5.9E-05
25322-68-3 Polyethylene glycol 8.0E+00 8.0E+00 2.1E-6 16.01 6.6E-11 5.5E-08 - 6.9E-09
111-46-6 2,2"-oxydiethanol (diethylene glycol) 3.0E-01 3.0E-01 4.2E-5 13.65 1.1E-09 9.2E-07 - 3.1E-06
67-56-1 Methanol 3.7E-02 3.7E-02 3.2E-4 3.98 2.4E-09 2.0E-06 - 5.5E-05
7775-27-1 Sodium persulfate 6.7E-01 6.7E-01 7.1E-7 7.82 1.1E-11 8.9E-09 - 1.3E-08
61788-90-7 Amine oxides, cocoalkyldimethyl 8.0E-02 8.0E-02 1.0E-1 2.97 5.9E-07 4.9E-04 - 6.2E-03
100-52-7 Benzaldehyde 3.0E-01 3.0E-01 3.8E-3 1.95 1.4E-08 1.2E-05 - 4.0E-05
64-17-5 Ethanol 2.4E+01 2.4E+01 5.4E-4 1.41 1.5E-09 1.2E-06 - 5.1E-08
64742-47-8 Hydrotreated light petroleum distillate 1.0E+01 1.0E+01 2.0E+0 1.39 5.3E-06 4.4E-03 - 4.4E-04
61791-00-2 Fatty acids, tall-oil, ethoxylated 1.0E+01 1.0E+01 2.1E-2 0.96 3.9E-08 3.3E-05 - 3.3E-06
68155-20-4 Amides, tall-oil fatty, N,N-bis(hydroxyethyl) 5.0E-01 5.0E-01 7.1E-2 0.81 1.1E-07 9.3E-05 - 1.9E-04
71-36-3 Butyl alcohol 1.3E+00 1.3E+00 2.3E-3 0.71 3.1E-09 2.6E-06 - 2.1E-06
68131-39-5 Alcohols, C12-15, ethoxylatedB 5.0E-01 5.0E-01 1.5E-3 0.71 2.0E-09 1.7E-06 - 3.4E-06
68551-12-2 Alcohols, C12-16, ethoxylatedB 5.0E-01 5.0E-01 9.0E-1 0.77 1.3E-06 1.1E-03 - 2.2E-03
107-13-1 Acrylonitrile 2.5E-03 2.5E-03 1.2E-3 0.08 1.8E-10 1.5E-07 - 5.9E-05
111-30-8 Glutaraldehyde 4.0E-02 4.0E-02 3.3E-4 0.85 5.3E-10 4.5E-07 - 1.1E-05

Total Risk (mixture) 7.92E-02
Note:

This scenario is deemed protective of the following scenarios due to the less frequent and short duration of exposures:
- Worker exposure during a spill (i.e.a couple breaks on a tank and releases product onto the worker) or leak scenarios
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Aerosol Exposure - Hybrid Recipe
The concentration of COPC in aerosol spray was estimated by calculating the concentration for driftable droplets using a mixed box model in which steady state
An emission factor for driftable aerosol was estimated using the algorithm presented below.

Emissi tor P i
Emission Factorarisrapie aerosol ( 3

Box Centre-(m) x

Emission Factor for Driftable Aerosol Algorithm

Client Name: Tamboran

Project Name: Beetaloo Chemical Risk Assessment

i B
( pray Vol (T

BoxVR (2

= ) x Aerosolarifrapie (%) )
\hr )

Aerosol Exposure Modelling Notes:
1) The inhalation of chemicals in mist/aerosol resultant from irrigation activities is dependent upon the concentration in water, the amount of water used per unit time, how
close a person stands to the spray generation, how long they are in a position of exposure and the extent of spray drift (determined by the size of the water droplets and
speed/direction of the wind). These equations are applicable for non-volatile contaminants that are inhaled.
2) These equations calculate the concentration for driftable droplets using a simple well mixed box model in which steady state air concentrations are calculated. The
'Inverse square law' is then applied to approximate the air concentration at a distance from the virtual air box. This law assumes the further away a receptor is from the
spray source, the density of the droplets will decrease. The density of the spray droplets is inversely proportional to the square of the distance from the source.

BoxDistance= (m)

Parameter Units Value Description

Spray box length m 3 Assume a ‘spray box’ of 3 m long.

Spray box width m 3 Assume a ‘spray box’ of 3 m wide.

Box Centre m 1.5 Distance to centre of box is 1.5 m.

BOXpistance m Distance the irrigation worker is from the ‘spray box'.

2 Assumed a distance of 2 m.

Aerosolyitaple . . . .
Proportion of aerosol spray that drifts outside the ‘spray
box’ and available for exposure. Assumed 0.2, based

unitless on a droplet size of 400 — 500 um that falls
approximately 0.3 m in less than 10 seconds, with a
lateral drift of approximately 3.5 min a 5 km/hr wind
0.2 (i.e. a light breeze) (Grisso et al. 2013).
Spray Volume L/hr 1800 L/min, irrigation value adopted from NZ MtE
1800.0 (2011) Appendix 5A.
Wind speed mhr
9000 Based on windspeed of 2.5 m/sec

BoxVR I . . ,

s Ventilation rate of spray in the ‘spray box’. Assumed to
m*/hr be 81,000 m3/hr based on a wind speed of 9000 m/hr,
81000.0 and a ‘spray box’ dimension of 3 x 3 m.

Chemical

Concentration in Water

Generation rate of
chemical in volume

Driftable Aerosol
Emission Factor

mg/L

mg/hr

Lim®

68937-66-6 Alcohols, C6-12, ethoxylated propoxyl 198.94 71619.76796 2.500000E-03
1319-33-1 Boronatrocalcite/UlexiteA 208.50 75061.62126 2.500000E-03
102-71-6 Triethanol amine 149.92 53969.54143 2.500000E-03
69227-22-1 Alcohols, C10-16, ethoxylated propoxy 71.05 25578.48856 2.500000E-03
64-19-7 Acetic acid 65.91 23729.05222 2.500000E-03
111-42-2 Diethanolamine 64.65 23274.23026 2.500000E-03
7631-90-5 Sodium bisulfateC 47.49 17096.46645 2.500000E-03
7758-19-2 Chlorous acid, sodium salt 45.57 16404.17744 2.500000E-03
12008-41-2 Disodium octaborate tetrahydrateA 25.38 9138.176627 2.500000E-03
104-55-2 Cinnamaldehyde 14.02 5046.11094 2.500000E-03
25322-68-3 Polyethylene glycol 16.01 5761.962715 2.500000E-03
111-46-6 2,2"-oxydiethanol (diethylene glycol) 13.65 4915.303675 2.500000E-03
67-56-1 Methanol 3.98 1431.585551 2.500000E-03
7775-27-1 Sodium persulfate 7.82 2816.350509 2.500000E-03
61788-90-7 Amine oxides, cocoalkyldimethyl 2.97 1069.713505 2.500000E-03
100-52-7 Benzaldehyde 1.95 703.1990079 2.500000E-03
64-17-5 Ethanol 1.41 508.3231621 2.500000E-03
64742-47-8 Hydrotreated light petroleum distillate 1.39 501.7922025 2.500000E-03
61791-00-2 Fatty acids, tall-oil, ethoxylated 0.96 345.0387202 2.500000E-03
68155-20-4 Amides, tall-oil fatty, N,N-bis(hydroxye| 0.81 290.4332727 2.500000E-03
71-36-3 Butyl alcohol 0.71 254.0323025 2.500000E-03
68131-39-5 Alcohols, C12-15, ethoxylatedB 0.71 254.9143591 2.500000E-03
68551-12-2 Alcohols, C12-16, ethoxylatedB 0.77 278.0084294 2.500000E-03
107-13-1 Acrylonitrile 0.08 28.55172359 2.500000E-03
111-30-8 Glutaraldehyde 0.85 306.4351619 2.500000E-03
14808-60-7 Crystalline silica, quartz 24.60 8857.767115 2.500000E-03
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Exposure to Chemicals via Inhalation of Mist from the Evaporation Units - H

Chronic Exposures
General Data/ Equations

Exposure Calculations (RME)
Inhalation of Mist by Workers

Exposure Parameters
Exposure Frequency (EF) days/year 240 Exposure for 5 days per week minus 4 weeks holidays
Exposure Duration (ED) years 1 Maximum duration that the flowback tank will be on-site
Professional judgement for irrigation exposure. Assume worker to
Exposure Time (ET) hr/day 1 be near tank for 1 hours every working day.
Driftable aerosol emission factor (EMF) L/m3 2.50E-03 Calculated
Aerosol Inhalation Bioavailability (AAF) unitless 1.0 Assume 100% bioavailability
Averaging Time - Threshold (AT) years 1.0 USEPA 1989 and CSMS 1996
G _ EmF X AAF X ET,, X EF X ED
inh w.shwr 365 ?:;:_; ¥ 24 f:g;(;‘ﬁ T

Daily Intake = Concentration in Water x Intake Factor (ref: USEPA 1989)
Hazard Quotients = (Daily Intake from Water for Threshold Effects/ADI)

Threshold Intake and Risk Calculations

Groundwater Aeros.o : Driftable Aerosol RfC Adul.t EXPOSI.”e
. . Inhalation . Adult Exposure Adjusted Air Hazard Index
Chemical Concentration . o Emission Factor (Background .
Bioavailability Factor (threshold) Concentration (Adult)
Corrected)
(threshold)

mg/L (unitless) (L/m3) (mg/m?®) (L/m3) (mg/m®) (unitless)
68937-66-6 Alcohols, C6-12, ethoxylated propoxylatedB 1.99E+02 1.00 2.50E-03 1.75E+00 6.85E-05 1.36E-02 7.79E-03
1319-33-1 Boronatrocalcite/UlexiteA 2.09E+02 1.00 2.50E-03 3.36E-01 6.85E-05 1.43E-02 4.25E-02
102-71-6 Triethanol amine 1.50E+02 1.00 2.50E-03 4.38E+00 6.85E-05 1.03E-02 2.35E-03
69227-22-1 Alcohols, C10-16, ethoxylated propoxylatedB 7.11E+01 1.00 2.50E-03 1.75E+00 6.85E-05 4.87E-03 2.78E-03
64-19-7 Acetic acid 6.59E+01 1.00 2.50E-03 4.20E+01 6.85E-05 4.51E-03 1.07E-04
111-42-2 Diethanolamine 6.47E+01 1.00 2.50E-03 4.90E-02 6.85E-05 4.43E-03 9.04E-02
7631-90-5 Sodium bisulfateC 4.75E+01 1.00 2.50E-03 3.68E+01 6.85E-05 3.25E-03 8.85E-05
7758-19-2 Chlorous acid, sodium salt 4.56E+01 1.00 2.50E-03 1.37E-01 6.85E-05 3.12E-03 2.29E-02
12008-41-2 Disodium octaborate tetrahydrateA 2.54E+01 1.00 2.50E-03 3.36E-01 6.85E-05 1.74E-03 5.17E-03
104-55-2 Cinnamaldehyde 1.40E+01 1.00 2.50E-03 7.00E+00 6.85E-05 9.60E-04 1.37E-04
25322-68-3 Polyethylene glycol 1.60E+01 1.00 2.50E-03 2.80E+01 6.85E-05 1.10E-03 3.92E-05
111-46-6 2,2"-oxydiethanol (diethylene glycol) 1.37E+01 1.00 2.50E-03 1.05E+00 6.85E-05 9.35E-04 8.91E-04
67-56-1 Methanol 3.98E+00 1.00 2.50E-03 1.30E-01 6.85E-05 2.72E-04 2.10E-03
7775-27-1 Sodium persulfate 7.82E+00 1.00 2.50E-03 2.35E+00 6.85E-05 5.36E-04 2.29E-04
61788-90-7 Amine oxides, cocoalkyldimethyl 2.97E+00 1.00 2.50E-03 2.80E-01 6.85E-05 2.04E-04 7.27E-04
100-52-7 Benzaldehyde 1.95E+00 1.00 2.50E-03 1.05E+00 6.85E-05 1.34E-04 1.27E-04
64-17-5 Ethanol 1.41E+00 1.00 2.50E-03 8.40E+01 6.85E-05 9.67E-05 1.15E-06
64742-47-8 Hydrotreated light petroleum distillate 1.39E+00 1.00 2.50E-03 3.50E+01 6.85E-05 9.55E-05 2.73E-06
61791-00-2 Fatty acids, tall-oil, ethoxylated 9.58E-01 1.00 2.50E-03 3.50E+01 6.85E-05 6.56E-05 1.88E-06
68155-20-4 Amides, tall-oil fatty, N,N-bis(hydroxyethyl) 8.07E-01 1.00 2.50E-03 1.75E+00 6.85E-05 5.53E-05 3.16E-05
71-36-3 Butyl alcohol 7.06E-01 1.00 2.50E-03 4.38E+00 6.85E-05 4.83E-05 1.10E-05
68131-39-5  [Alcohols, C12-15, ethoxylatedB 7.08E-01 1.00 2.50E-03 1.75E+00 6.85E-05 4.85E-05 2.77E-05
68551-12-2 Alcohols, C12-16, ethoxylatedB 7.72E-01 1.00 2.50E-03 1.75E+00 6.85E-05 5.29E-05 3.02E-05
107-13-1 Acrylonitrile 7.93E-02 1.00 2.50E-03 8.75E-03 6.85E-05 5.43E-06 6.21E-04
111-30-8 Glutaraldehyde 8.51E-01 1.00 2.50E-03 1.40E-01 6.85E-05 5.83E-05 4.16E-04
14808-60-7 Crystalline silica, quartz 2.46E+01 1.00 2.50E-03 3.00E-03 6.85E-05 1.69E-03 5.62E-01

Total Threshold Risk (mixture) 0.7
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Co Project Name: Beetaloo Chemical Risk Assessment

Summary of Risk to Workers - Hybrid Recipe
Exposure fo Target Chemicals - Theoretical Data

Receptor/Exposure Pathway Calculated HI

100% Mass
Return

Use of Stimulation Fluid in Hydraulic Fracturing

HYBRID Recipe

Workers
Ingestion of Chemicals via Incidental Contact with Flowback Water 0.03
Dermal Exposure to Chemicals via Incidental Contact with Flowback Water 0.08
Inhalation of mist from the evaporation units 0.74

Total Risk 0.85




Appendix B

Chemical Risk
Assessment Hydraulic

Fracture Stimulation
Fluid — HAL HVFR



A=COM

Client Name: Tamboran

Project Name: Beetaloo Chemical Risk Assessment

Microorganisms 16-h TTC = 16 mg/l
Daphnia magna, the NOEC (21 days) was 0.78 mg/l

3.16

oy || SR || VONNG || @ || (ES || R Tier 1 Screening Tier 2 Assessment Tier 2 Assessment Tier 2 Assessment
s o . ) -
Chemical Name CAS Number | SEY | Chemical | Fraction | Massin | Fraction | innjected | Compound Ecotoxicity Toxicity Biodegradation Bioaccummulative’ sseaamant e S8 e T e Hazard Quotient Outcome of Tier 2 Worker Risk Assessment
&) (©v) | Fluid (ko) | ©6wiw) | Fluid (mgiL) | Purpose
‘Acute endpoints: Fish = 75 mg/L, Daphnia EC50 = 32 Not Bio accumulative (Based on o Based on the calculated HQ the chemical is of low concern for
Acetic acid 64-19-7 1.05 105064  [0.0032% [1,103 0.0032% |35 Acid molL Based on Chronic: Low Readily biodegradable Ko 9 |Tier2 1.03E-05 2.63E-06 5.72E-05 7.01E-05 workers (refer to individual toxicity profile and risk calculations
. ow = -0.136) b
Chronic endpoints: Daphnia = 150 ma/L for further detail.
96 hour LC50 for fish = 1 400 mg/L Polymers are not readily Polymers are expected o have very
) . , |48 hour EC50 for Daphnia magna = 1200 mglL . biodegradable, hence they meet | high molecular weights and poor )
Acrylamide acrylate copolymer 9003-069 075 199154 [0.0061% [1,494 0.0043% |47 Scale Inhibitor |5 i Mo = 660 g Based on Chronic: Low e sereaning crtera for eter oty Thay rg e Tier 1 (NICNAS) NA NA NA NA NA
21 day NOEC for alaae = 380 malL i expected to be
96 hour LC50 for fish = 1400
mglL
LC50 (96h) 0.59 mg/L (Pleuronectes platessa) 48 hour EC50 for Daphnia magna Palymers are not readily
) . Corrosion EC50 (48h) 0.14 mg/L (Daphnia magna) =1200mglL ) )
30- 9 5
Acrylamide, sodium acrylate polymer 25087308 075 1977802  |0.0603% (14,834 0.0424%  |472 P £C20 (96) 07 g1 (Pamudokirehmorolla subapitta) |21 day EGB0 for Daphnia magna | B256 00 Chronic: Low biodegyadabl,hence hey mest e | i 1 (NICNAS) NA NA NA NA NA
NOEC 4.4 mg/L (Pimephales promelas, juvenile) 680 mg/L screening criteria for persistence.
21 day NOEC for algae = 380
mall
Friction ;255% ((‘jg:“)) %‘51“; :?;l/LL gz”;?::f:: :‘:)’essa Expected to be readily Not Bio accumulative (Based on an Based on the calculated HQ the chemical is of low concern for
Alcohols, C10-16, ethoxylated propoxylated|69227-22-1  0.94 195067 [0.0059% [1,834 0.0052% |58 Reducer, o : v g Based on Acute: Very high biodegradable based on similar  [estimated log Kow value of 43— |Tier 2 4.10E-04 5.41E-02 2.28E-03 5.68E-02 workers (refer to individual toxicity profile and risk calculations
(48h) 0.7 mgL_ (Skeletonema costatum) b
Surfactant ! substances 5.36, and BCF value of 1.1 - 1.8) for further detail).
ErC50 (16.9h) > 10 gL (Pseudomonas putida)
96 h LC50 Oncorhynchus mykiss was 5 - 7 mglL
Lepomis macrochirus, NOEC (30 days) was 0.11 -
0.33 mglL. No. Based on an estimated log Kow o
Friction X Based on the calculated HQ the chemical is of low concern for
Alcohols, C12-15, ethoxylated 68131-305 (0867  |1679.39  [0.0051% |1.456 0.0042% |46 Reducer,  |D3Pniamagna, EC50 (48 ) was 25 mgl, Based on Chronic: High Readily biodegradable value of 4.3 = 5.36, and BCF value |p, 3.25E-04 221E-04 181E-03 236E-03 workers (refer to individual toxicity profile and risk calculations
aphnia magna, NOEC (21 days) was 0.77 - 1.75 of 1.1 1.8, itis not expected to be b
Surfactant for further detail).
molL. bioaccumulative.
Green algae, EC50 (96 h) was 1.4 mglL.
EC50 (3 ) for microorganisms was 140 malL.
96 h LC50 Oncorhynchus mykiss was 5 - 7 mg/L
Lepomis macrochirus, NOEC (30 days) was 0.11 —
0.33 mglL. No. Based on an estimated log Kow .
Corrosion Based on the calculated HQ the chemical is of low concern for
Alcohols, C12-16, ethoxylated 68551-12-2 (0,97 125 0.0000% |1 0.0000% |0 Inhibitor, Daphnia magna, ECSO (48 h) was 2.5 mg/L. Based on Chronic: High Readily biodegradable value of 4.3 - 5.36, and BCF value o, 2.70E-07 1.11E-04 151E-06 1.13E-04 workers (refer to individual toxicity profile and risk calculations
A Daphnia magna, NOEC (21 days) was 0.77 — 1.75 of 1.1 1.8, itis not expected to be ;
urfactant for further deail).
molL. bioaccumulative.
Green algae, EC50 (96 h) was 1.4 mglL.
EC50 (3 h) for was 140 mglL.
Leso ((igr;‘)) 05 Tn%/lLL (g:u;onr‘\::rl‘e: :\aa)lessa) Expected to be readily Not Bio accumulative (Based on an Based on the calculated HQ the chemical is of low concern for
Alcohols, C6-12, ethoxylated propoxylated |68937-66-6  |0.94 546188 [0.0166% |5134 0.0147%  |163 Surfactant o g Based on Chronic: Moderate biodegradable based on similar  |estimated log Kow value of 43— |Tier 2 1.15€-03 6.38E-05 6.39E-03 7.60E-03 workers (refer to individual toxicity profile and risk calculations
EC50 (96h) 0.7 mg/L (Pseudokirchneriella subapitata)
5.36, and BCF value of 1.1 - 1.8) for further detail).
NOEC 4.4 mglL (Pimephales promelas, juvenile)
LC50 (96h) 6.7 mglL (Danio rerio) (similar substance)
LC50 (21d) = 0.1 mg/L (Daphnia magna) Recdily bodegradatio (road Based on the calculated HQ the chemical is of low concern for
Amides, tall-oil fatty, N,N-bis(hydroxyethyl) [68155-20-4 |09 184323 [0.0056%  [1,659 0.0047% |53 Surfactant  |LC50 (48h) = 2.15 mg/L Based on Chronic: High phi Loty No based on Log Kow of 3 Tier 2 3.71E-04 1.22€-02 2.06E-03 1.46€-02 workers (refer to individual toxicity profile and risk calculations
EC50 (72h) 2.2 mglL (Scendesmus subspicatus) for further detail).
(similar substance)
LC50/EC50/ErC50 values:
0.60-32 mglL for fish
Gorosion (0010550 mai or e No based onthe calclted Log Kow Based o he caluatd H hechemical i ofow concern o
Amine oxides, cocoalkyldimethyl 61788007  [0.716 6.50 0.0000% |5 0.0000% |0 el 9 g Based on Chronic: Very High  |Readily biodegradable 9KOW | 7igr 2 6.50E-06 3.08E-04 3.62E-05 3.51E-04 workers (refer to individual toxicity profile and risk calculations
nhibitor NOEC/ EC20 of <2.7 and BCF <87
for further detail).
0.010-1.72 mglL for algae
0.28 mglL for Daphnia
0.31 mglL for fish
Corosion | mvensbrates 15 el and £010 for pesmter Expected o bo readiy Based on the caluiated HQ the cherica isof ow cancern for
Benzaldehyde 100-52-7 10415 [2.94 0.0000% |3 0.0000% |0 P i Based on Chronic: High brogradaple No based on Log Pow of 1.4 Tier 2 1.14E-06 2.01E-06 6.35E-06 9.49E-06 workers (refer to individual toxicity profile and risk calculations
Chronic NOEC for freshwater fish s 0.12 mg/L for further detail).
Fish, LC50 (96h) 1376 mgl
E":ﬁe‘e'é’ca?g'(giﬁfgz‘gﬂ‘) /1325 molL) Based on the calculated HQ the chemical is of low concern for
Butyl alcohol 71363 081 179135 [0.0085% |1,451 0.0041% |46 Surfactant gae, 9 _ Based on Chronic: Moderate Readily biodegradable No based on low log Kow values of 1| Tier 2 1.30E-04 1.38E-04 7.226-04 9.90E-04 workers (refer to individual toxicity profil and risk calculations
EC10 (17h) Pseudomonas putida = 2476 mg/L or furtner detail
Chronic NOECrepro (21d) = 4.1 mglL for Daphnia
magna
96-hour fish LC50 value s >100 mglL Choine chiorde is readi
48-hour in vertebrate EC50 is 349 mg/L bodearadable and thes “y toss not | Not Bioaccumulative (based on a
Choline Chioride 67-48-1 11 31430.04  [0.0058% 34573 0.0988% |1099 Clay Stabiliser |72-hour EC50 to Pseudokirchneriella subcapitatais |Based on Chronic: Low g t measured log Kow of -3.77 anda | Tier 1 (NICNAS) NA NA NA NA NA
meet the screening criteria for
>1,000 mg/L e s calculated BCF of 0.59)
21-day Daphnia NOEC value is 30.2 ma/L P -
Danio rerio (Zebrafish) 96 h LC50 = 3.1 mglL;
Corosion E:g:;‘;W’”C:i"eané‘l"!as‘i;]g:;":é :‘;S:r?:l 385)67’;9;"; Based on the calculated HQ the chemical is of low concern for
Cinnamaldehyde 104-55-2 1.048 2095 00001% |22 0.0001% |1 P EoB02407 Mot g Based on Chronic: Moderate N.A (Inorganic) N.A. (Inorganic) Tier 2 1.23€-06 2.93E-06 6.83E-06 1.10E-05 workers (refer to individual toxicity profile and risk calculations
72 h NOEC value = 2.0 mg/L Pseudokirchneriella for further detail),
(Green algae)
- Corrosion LC50/EC50 > 100 mglL (fish, daphnia, algae) )
-92- 1% . % . 3
Citric acid 77-92-9 1542 14439 00004% [223 0.0006% |7 s Bty NOR = 425 gl (dopey Based on Chronic: Low Readily biodegradable No based on low log Kow Tier 1 (NICNAS) NA NA NA NA NA
Fish 96-h LC50 = 1370 mg/
Sreaker Invertebrates 48-h EC50 = 55 mgl No. Based on a measured log Kow Based on the calculated HQ the chemical is of low concern for
Diethanolamine 111422 11 133.12 00004% |146 0.0004% |5 ek Pseudokirchneriella subcapitata 96-h ErC50 = 2.2 mg/l |Based on Chronic: High Readily biodegradable of -2.18 and a calculated BCF of | Tier 2 1.17E-03 2.42E-05 6.51E-03 7.70E-03 workers (refer to individual toxicity profile and risk calculations

for further detail).
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Client Name: Tamboran
Project Name: Beetaloo Chemical Risk Assessment

oy || SR || VONNG || @ || (ES || R Tier 1 Screening Tier 2 Assessment Tier 2 Assessment Tier 2 Assessment
" e onid ' ot
Chemical Name CAs Number | SESY | chemical | Fraction | Massin | Fraction | ininjected | Compound Ecotoxicity Toxicity’ Biodegradation Bioaccummulative P Worker Ingestion Risk At o Worker Aerosol Inhalation Risk Hazard Quotient Outcome of Tier 2 Worker Risk Assessment
L (i) | Fluid (kg) | (6ww) | Fluid (mgiL) | Purpose
Comosion Based on the calculated HQ the chemical is of low concern for
Diethylene glycol 111-46-6 1.12 19.09 00001% |21 00001% |1 P LC 50 = >100 mglL (fish, invertebrates, algae) Based on Acute: Low Readily biodegradable No based on the estimated BCF of 3 |Tier 2 7.96E-06 1.53E-07 4.44E-05 5.25E-05 workers (refer to individual toxicity profile and risk calculations
for further detail.
LCS0/EC50 > 1000 mglL (fish, daphnia, algae) Based on the calculated HQ the chemical is of low concern for
Ethanol 64-17-5 07864 (369209  [00113% (2,903 00083% |92 NOEC for is 9.6 mg/L (10 day Based on Chronic: High Readily biodegradable No based on calculated logBCF=0.5 |Tier 2 1.35E-05 3.34E-06 7.53E-05 9.21E-05 workers (refer to individual toxicity profile and risk calculations
reproduction), plants it is 280 mg/L (7 day study) for further detail).
96 h LC50 Oncorhynchus mykiss was 5 - 7 mg/L
Lepomis macrochirus, NOEC (30 days) was 0.11 —
0.33 mglL. Based on the calculated HQ the chemical is of low concern for
& . , Daphnia magna, EC50 (48 h) was 2.5 mg/L - ouat he ! !
thoxylated branched C13 alcohol 68439-543 0.8 101949 [0.0031% |816 00023% |26 Based on Chronic: High Readiy biodegradable No. Tier 2 1.82E-04 8.88E-05 1.02E-03 1.29E-03 workers (refer to individual toxicity profile and risk calculations
Daphnia magna, NOEC (21 days) was 0.77 — 1.75 h )
poord or further detail).
Green algae, EC50 (96 h) was 1.4 mglL.
EC50 (3 h) for microorganisms was 140 mglL.
L.C50 for fish = 22800 mglL No based on th oK
Ethylene glycol 107-21-1 1.1 204097  [0.0062% |2.265 0.0065% |72 Crosslinker |LC50 for Daphnia =7800 mg/L Based on Acute: Low Readily biodegradable © pasec ot e measurec 109 SOU |Tier 1 (NICNAS) NA NA NA NA NA
2 of -1.36 and a measured BCF of 10
NOEC for Alaae =100 mall.
96h-LL50 > 100 mglL (fish) L
Based on the calculated HQ the chemical is of low concern for
Fatty acids, tall-oil, ethoxylated 61791-00-2  [1.054 1869.83 0.0057%  [1,971 0.0056% |63 Surfactant 48h-EL50 = 12.41 mglL (invertebrates) Based on Acute: High Readily biodegradable (read No based on low BCF values of < | 1., 2.20E-05 2.14E-04 1.23E-04 3.58E-04 workers (refer to individual toxicity profile and risk calculations
72h-EL50 = 39.7 mlL (algae) across) 100 Likg ww h )
or further detail).
72h-EL10 = 7.08 mglL (algae)
é'ga: = 0_"5?,9”‘29/" " Based on the calculated HQ the chemical is of low concern for
Hydrochloric acid 7647-01-0 1.152 429288 [0.0131% 4,945 00141% 157 Acid Eiariy Based on Chronic: Low N.A.(Inorganic) N.A. (Inorganic) Tier 2 Acute Toxicity Only Acute Toxicity Only Acute Toxicity Only Acute Toxicity Only workers (refer to individual toxicity profile and risk calculations
1sh = 4.92 mg for further detail).
Daphnia (chronic) = 62 ma/L
Yes based on calculated log BCF
Friction 96 hr LL50 was 2 to 5 mglL (fish) values for constituents that range Based on the calculated HQ the chemical is of low concern for
Hydrotreated light petroleum distillate 64742-478 |08 1884351  |0.0574% [15075 00431% 479 Reducer, 48 hr EL50 was 1.4 mg/L (daphnia) Based on Chronic: High Readiy biodegradable from 2.78 10 4.06, and calculated  [Tier 2 1.68E-04 1.52E-01 9.38E-04 1.53E-01 workers (refer to individual toxicity profile and risk calculations
Surfactant |21 d NOEL = 0.48 mg/L (daphnia) BCF values of 598 to 11,430 Likg for further detail).
wet-weiaht
L.C50s ranged from 15,400 to 29,400 mglL (fish)
Corrosion 24-hour and 48-hour EC50s were > 10,000 mg/L Based on the calculated HQ the chemical is of low concern for
Methanol 67-56-1 0.791 191.40 00006%  [151 00004% |5 Inhibitor, (Daphnia) Based on Chronic: Low Readily biodegradable No based on the Log Kow of -0.74 | Tier 2 455604 6.68E-05 2.54E-03 3.06E-03 workers (refer to individual toxicity profile and risk calculations
Surfactant |28 days NOEC was 446.7 mglL (fish) for further detail).
21 days NOEC was 208 malL.
LC50 = 100 mglL (fish) Expected to be readl Based on the calculated HQ the chemical is of low concern for
Polyethylene glycol 25322683 [1.21 341.37 00010%  [413 00012% |13 Scale Inhibitor |LC50 = 1000 mglL (invertebrates) Based on Acute: Moderate paing v No based on BCF of 3.2 Tier 2 5.77E-06 5.68E-09 3.21E-05 3.79E-05 workers (refer to individual toxicity profile and risk calculations
~ iodegradable ]
EC 50 = 15.91 mglL (algae) for further detail)
No. Based on & calculated BGF of Based on the calculated HQ the chemical is of low concern for
Sobitan, mono-9-octadecenoate, (Z) 1338438 1.06 100294 [0.0031% |1,063 0.0030% |34 Surfactant |96 h LC50 for fish =75 mglL Based on Acute: Low Readily biodegradable 832 ol 3 BAF of 36.4 Tier 2 4.75E-06 1.10E-04 2.65E-05 1.41E-04 workers (refer to individual toxicity profile and risk calculations
- for further detail).
_ ) Based on the calculated HQ the chemical is of low concern for
Sodium bisulfite 7631-90-5 244 614.20 0.0019%  |1,499 0.0043% |48 Scale Inhibitor K‘Z“'ECSO =36.8 mg sodium sulfite/L (alga) Based on Chronic: Moderate N.A.(Inorganic) N.A. (Inorganic) Tier 2 1.59E-05 3.05E-11 8.88E-05 1.05E-04 workers (refer to individual toxicity profile and risk calculations
IOEC of >8.41 mg sodium sulfite/L. (Daphnia) o fornor dtail
96h LC S0 for fish = 184.7 mglL No. Based on a log Kow of -3.72 and
Sodium diacetate 126-96-5 1.01 941.81 00029%  |951 00027% |30 pH buffer 48h EC 50 for daphnia > 141 mg/L Based on Acute: Low Readiy biodegradable 9 Tier 1 (NICNAS) NA NA NA NA NA
z a calculated BCF of 3.16
72 h EC50 for alaae = 164 mall.
) "Acute toxicity only (iritant and ‘Acute toxicity only (iritant and "Acute toxicity only (iritant and ‘Acute toxicity only (iritant and — ) )
Sodium hydroxide 1310-73-2 1515 121357 0.0037%  |1,839 0.0053% |58 pH buffer Measured acute endpoints for fish (196 mg/L). Based on Chronic: Low N.A.(Inorganic) N.A. (Inorganic) Tier 2 corrosive), not available in , not available in |corrosive), not available in not available in | Acute toxiiy only (iritant and corrosive), not systemically
Measured chronic endpoint for Daphnia (240 mg/L) o available in body
ody body body body
96 hour LC50 for fish is > 860 mg/
) . , Corrosion 7 days NOEC for fish is 100 mg/L . ;
Sodium odide 7681-82-5 3.67 033 0.0000% |1 0.0000% |0 e 48 EC50 for Daphnia magng i 127 mglL Based on Chronic: Low N.A.(Inorganic) N.A.(Inorganic) Tier 1 (NICNAS) NA NA NA NA NA
NOEC for alaae is 66 mal.
96 hr LC50 for fish is >1000 mg/L
NOEC from a chronic early lfe stage test for the Sodium polyacrylate has limited
fathead minnow is 56 mg/L Dot ettt and thus | Bioaceumlation of sodium
Sodium polyacrylate 9003-04-7 1.32 301330 [0.0092% |3978 00114% 126 Gelling Agent |48 hr LC50 for Dapnia magna is >1000 mg/L. Based on Chronic: Moderate to low| > %% P polyacrylate is unlikely due tothe  [Tier 1 (NICNAS) NA NA NA NA NA
; ; meets the screening criteria for ~ |PS
NOEC for a 21day chronic reproductive test on high molecular weight of the polymer.
: persistence.
Daphnia magna is 5.6 mg/L
EC10 for is 180 ma/L
Sorbitan monooleate polyoxyethylene No. Based on alog Kow of -2.03 and Based on the caloulated HQ the chemical s of low concern for
! polyoxyethy! 9005-65-6 1.06 915.65 00028%  |971 00028% |31 Surfactant  |EC50 in algae was reported to be 100 mg/L Based on Acute: Low Not readily biodegradable 9 Tier2 1.08E-05 1.77E-11 6.04E-05 7.12E-05 workers (refer to individual toxicity profile and risk calculations
derivative a calculated BCF of 3.16 o Torthor detaih
LC50: (96 hour) 0.46 mg/L (Oncorhynchus mykiss)
LC50: (96 hour) 0.06 mg/l (Lepomis macrochirus)
LC50: (96 hour) 0.58 mg/l (fish)
TLM96: 1.6 mg/l (Crangon crangon) Not avaiable, however it has boen |\ 1 oo tatve (Based on an
Tributyl tetradecyl phosphonium chioride ~ |81741-28-8  [0.95 936.32 00029% |80 00025% |28 Biocide TLMA48: 0.025 mg/l (Daphnia magna Based on Acute: Very high observed to biodegrade in etimeod ‘Zg PR S |Ter2 Acute toxicity only Acute toxicity only Acute toxicity only Acute toxicity only Acute toxicity only
sediment.
Modelled acute endpoint:
Daphnia is 16.788 mglL
Fish is 1059.2530 mg/L.
96hr LC50 for fish is estimated to be 2610 mg/L Rl biodegradatie (reed Based on the calculated HQ the chemical is of low concern for
Sodium perborate tetrahydrate 10486-00-7 065 306000  [0.0093% |1,989 0.0057% |63 TBD 48 hr LC50 for daphnids is estimated to be 1241 mg/L  [Based on Acute: Low amss’; 9 Not bioaccumulative Tier 2 4.44E-03 3.70E-06 2.48E-02 2.92E-02 workers (efer to individual toxicity profile and risk calculations
96 hr EC50 for algae is estimated to be 444 mg/L for further detail).
The calculated risks associated with potential exposure (o
COPC identified in flowback water, where the HVFR Recipe is
Total Risk 0.28 used and assuming 100% mass recovery is below the target of
1, respectively. Hence, chronic health risks are considered to be
low and

Notes

Tier 1 (NICNAS) - Chemical identified as of low concern for human health, as published in the National Assessment of Chemicals Associated with Coal Seam Gas Extraction in Australia (NICNAS 2017).

1 - Please refer to the individual toxicity profiles for further detail.
2 - Toxicity assessed using Commonwealth of Australia 2013
3- Biodegradation assessed as per Northern Territory Government Draft Guideline for the Prepar
BCF - Bioconcentration Factor

NA - Not Applicable

TBD - To be determined

NICNAS 2017 - National Assessment of Chemicals Associated with Coal Seam Gas Extraction in Australia

DOE 2017 - Draft Risk Assessment Guidance Manual: For Chemicals Associated with Coal Seam Gas Extraction, Australian Government, Department of Energy

as Table 4 in the Northern Territory Government Draft Guideline for the Preparation of an Plan under the Petroleum Regulations (2019))
i Plan under the Petroleum Regulations (2019) and Australian Government Department of Health National Industrial Chemicals Notification and Assessment Scheme (NICNAS)

of an



A=COM

Toxicity and Dermal Absorption Parameters

C = calculated from chronic value, Ch = chronic value adopted

Client Name: Tamboran
Project Name: Beetaloo Chemical Risk Assessment

Chemical Oral/Dermal Exposures Inhalation Exposures
Threshold Threshold
Chronic TDI Dermal Non-Threshold Chronic TC or NOAEL or
or RfD Permeability Reference RfC LOAEL Reference Reference
(mg/kg/day) (cm/hr) (mg/m3) (mg/kg bw/d)
COPC in Hydraulic Fracturing Fluid Injected into Well
1319-33-1 Boronatrocalcite/Ulexite” 0.096 D 9.14E-04 EPI (as boric acid) 0.336 converted from RFD 9.6 NICNAS (2017) 100 NICNAS (2017)
68937-66-6 Alcohols, C6-12, ethoxylated propoxylatedB 0.5 D 1.21E-04 EPI 1.75 converted from RFD 50 NICNAS (2017) 100 NICNAS (2017)
69227-22-1 Alcohols, C10-16, ethoxylated propoxv|atedB 0.5 D 2.87E-01 EPI 1.75 converted from RFD 50 NICNAS (2017) 100 NICNAS (2017)
64-19-7 Acetic acid 12 D 5.56E-04 EPI 42 converted from RFD 1200 NICNAS (2017) 100 NICNAS (2017)
25322-68-3 Polyethylene glycol 8 D 2.14E-06 EPI 28 converted from RFD 8000 REACH 1000 D
7631-90-5 Sodium bisulfite® 10.5 D 4.16E-09 EPI 36.75 converted from RFD 1050 NICNAS (2017) 100 NICNAS (2017)
104-55-2 Cinnamaldehyde 2 D 5.20E-03 EPI 7 converted from RFD 200 NTP (2004); REACH 100 D
67-56-1 Methanol 0.037 D 3.19E-04 EPI 0.13 converted from RFD 3.7 NICNAS (2017) 100 NICNAS (2017)
61788-90-7 Amine oxides, cocoalkyldimethyl 0.08 D 1.03E-01 EPI 0.28 converted from RFD 80 OECD (2001) 1000 D
100-52-7 Benzaldehyde 0.3 D 3.83E-03 EPI 1.05 converted from RFD 300 OECD (2002); REACH; NICNAS 1000 D
64-17-5 Ethanol 24 D 5.38E-04 EPI 84 converted from RFD 2400 NICNAS (2017) 100 NICNAS (2017)
64742-47-8 Hydrotreated light petroleum distillate 10 D 1.96E+00 EPI 35 converted from RFD 1000 NICNAS (2017) 100 NICNAS (2017)
61791-00-2 Fatty acids, tall-oil, ethoxylated 10 D 2.11E-02 EPI 35 converted from RFD 1000 REACH 100 D
68155-20-4 Amides, tall-oil fatty, N,N-bis(hydroxyethyl) 0.5 D 7.14E-02 EPI 1.75 converted from RFD 50 USEPA (2010) 100 D
71-36-3 Butyl alcohol 1.25 D 2.31E-03 EPI 4.375 converted from RFD 125 OECD (2001)/NICNAS 100 D
68131-39-5 Alcohols, C12-15, ethoxylated® 0.5 D 1.48E-03 EPI 1.75 converted from RFD 50 NICNAS (2017) 100 NICNAS (2017)
68551-12-2 Alcohols, C12-16, ethoxylated® 0.5 D 8.97E-01 EPI 1.75 converted from RFD 50 NICNAS (2017) 100 NICNAS (2017)
107-13-1 Acrylonitrile 0.0025 D 1.16E-03 EPI 0.00875 converted from RFD 0.25 OECD (2005); NICNAS 100 D
111-42-2 Diethanolamine 0.014 D 4.51E-05 EPI 0.049 converted from RFD 14 REACH; OECD (2002); NICNAS 1000 D
111-30-8 Glutaraldehyde 0.04 D 3.25E-04 EPI 0.14 converted from RFD 4 NICNAS (2017) 100 NICNAS (2017)
102-71-6 Triethanol amine 1.25 D 4.93E-05 EPI 4.375 converted from RFD 125 NICNAS (2017) 100 NICNAS (2017)
7758-19-2 Chlorous acid, sodium salt 0.039 D 8.27E-09 EPI 0.1365 converted from RFD 3.9 NICNAS (2017) 100 NICNAS (2017)
12008-41-2 Disodium octaborate tetrahydrate® 0.096 D 9.14E-04 EPI (as boric acid) 0.336 converted from RFD 9.6 NICNAS (2017) 100 NICNAS (2017)
7775-27-1 Sodium persulfate 0.67 D 7.05E-07 EPI 2.345 converted from RFD 67 NICNAS (2017) 100 NICNAS (2017)
68439-54-3 Ethoxylated branched C13 alcohol 0.5 D 1.06E-03 EPI 1.75 converted from RFD 50 NICNAS (2017) 100 NICNAS (2017)
1338-43-8 Sobitan, mono-9-octadecenoate, (Z) 25 JECFA 5.02E-02 EPI 87.5 converted from RFD - JECFA(1973); US FDA; FSANZ (2018) - -
9005-65-6 Sorbitan monooleate polyoxyethylene derivative 10 EFSA 3.54E-09 EPI 35 converted from RFD - EFSA (2017) - -
111-46-6 2,2"-oxydiethanol (diethylene glycol) 0.3 D 4.17E-05 EPI 1.05 converted from RFD 300 Health Council of the Netherlands (2007); NICNAS 1000 D
7631-90-5 Sodium bisulfate® 10.5 D 9.29E-09 EPI 36.75 converted from RFD 1050 NICNAS (2017) 100 NICNAS (2017)
14808-60-7 Crystalline silica, quartz Not toxic via oral/dermal exposure 0.003 USEPA (2019) - - - -
10486-00-7 Sodium perborate tetrahydrate 0.05 I D | 1.81E-06 EPI 0.175 converted from RFD 50 REACH 1000 D

Notes:

A - Read across data from Boric Acid

B - Read across data from Alcohol ethoxylates C6-C12
C - Read across data from Sodium Sulfite

References:

D - Derived (refer to individual Toxicity Profiles)

EFSA - European Food Safety Authority

EPI - USEPA Estimation Programs Interface (EPI) Suite

FSANZ - Food Standards Australia New Zealand

J- JECFA - Joint FAO/WHO Expert Committee on Food Additives

NICNAS - National Industrial Chemicals Notification and Assessment Scheme. Assessed at https://www.nicnas.gov.au/

NICNAS (2017) - Department of the Environment and Energy 2017 , National assessment of chemicals associatedwith coal seam gas extraction in Australia, prepared by the National Industrial ChemicalsNotification and Assessment Scheme

NTP - US Department of Health and Serices National Toxicology Program
OECD - Organisation for Economic Co-operation and Development Screening Information Data Set (SIDS)
REACH - ECHA REACH European Chemicals Agency Database: http://apps.echa.europa.eu
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Exposure to Chemicals via Incidental Ingestion of Flowback fluid - HYFR Recipe

Client Name: Tamboran
Project Name: Beetaloo Chemical Risk Assessment

Chronic Exposures
General Data/ Equations

Exposure Calculations (RME)
Ingestion of Flowback Water by Workers

Exposure Parameters
Exposure Frequency (EF) days/year 20 Assume work 5 days per week for 1 month during the fraccing period
Exposure Duration (ED) years 0.083 Maximum duration of the frac. Works will be complete in one month.
Body Weight (BW) kg 78 Average male and female adults as per enHealth 2012
Averaging Time - NonThreshold (ATc) days 25550 USEPA 1989 and CSMS 1996
Averaging Time - Threshold (ATn) days 30.42 USEPA 1989 and CSMS 1996
Ingestion Rate (IRw) L/day or L/hr 0.005 Assume Incidental ingestion of 5 ml (1 tsp) of water per day during fraccing.
Bioavailability (B) - 100% Assume 100% bioavailability via ingestion of chemicals in water.
Intake Factor = IRW*ET*B*EF*ED L/kg/day 4.2E-09 NonThreshold

BW*AT 3.5E-06 Threshold
Daily Intake from Water = Concentration in Water x Intake Factor (ref: USEPA 1989)
NonThreshold Risk = Daily Intake from Water for NonThreshold Effects x Slope Factor
Hazard Quotients = (Daily Intake from Water for Threshold Effects/ADI)

Chemical Toxicity Data Concentration Daily Intake Calculated Risk
Non- Chronic Background Chronic TDI Allowable in Water NonThreshold Threshold NonThreshold Chronic Hazard Quotient
Threshold  Threshold TDI Intake (% for Assessment (TDI- Risk
Slope Factor Chronic TDI) Background)

(mg/kg-day)’1 (mg/kg/day) (mg/kg/day) (mg/kg/day) (mg/kg/day) (unitless) (unitless)
64-19-7 Acetic acid . . 1.2E-04 1.0E-05
69227-22-1 Alcohols, C10-16, ethoxylated propoxylatedB 5.0E-01 5.0E-01 58.31 2.4E-07 2.0E-04 - 4.1E-04
68131-39-5 Alcohols, C12-15, ethoxylatedB 5.0E-01 5.0E-01 46.30 1.9E-07 1.6E-04 - 3.3E-04
68551-12-2 Alcohols, C12-16, ethoxylatedB 5.0E-01 5.0E-01 0.04 1.6E-10 1.4E-07 - 2.7E-07
68937-66-6 Alcohols, C6-12, ethoxylated propoxylatedB 5.0E-01 5.0E-01 163.27 6.8E-07 5.7E-04 - 1.1E-03
68155-20-4 Amides, tall-oil fatty, N,N-bis(hydroxyethyl) 5.0E-01 5.0E-01 52.75 2.2E-07 1.9E-04 - 3.7E-04
61788-90-7 Amine oxides, cocoalkyldimethyl 8.0E-02 8.0E-02 0.15 6.2E-10 5.2E-07 - 6.5E-06
100-52-7 Benzaldehyde 3.0E-01 3.0E-01 0.10 4.1E-10 3.4E-07 - 1.1E-06
71-36-3 Butyl alcohol 1.3E+00 1.3E+00 46.14 1.9E-07 1.6E-04 - 1.3E-04
104-55-2 Cinnamaldehyde 2.0E+00 2.0E+00 0.70 2.9E-09 2.5E-06 - 1.2E-06
111-42-2 Diethanolamine 1.4E-02 1.4E-02 4.66 1.9E-08 1.6E-05 - 1.2E-03
111-46-6 2,2"-oxydiethanol (diethylene glycol) 3.0E-01 3.0E-01 0.68 2.8E-09 2.4E-06 - 8.0E-06
64-17-5 Ethanol 2.4E+01 2.4E+01 92.33 3.9E-07 3.2E-04 - 1.4E-05
61791-00-2 Fatty acids, tall-oil, ethoxylated 1.0E+01 1.0E+01 62.67 2.6E-07 2.2E-04 - 2.2E-05
64742-47-8 Hydrotreated light petroleum distillate 1.0E+01 1.0E+01 479.38 2.0E-06 1.7E-03 - 1.7E-04
67-56-1 Methanol 3.7E-02 3.7E-02 4.81 2.0E-08 1.7E-05 - 4.6E-04
25322-68-3 Polyethylene glycol 8.0E+00 8.0E+00 13.14 5.5E-08 4.6E-05 - 5.8E-06
1338-43-8 Sobitan, mono-9-octadecenoate, (Z) 2.5E+01 2.5E+01 33.81 1.4E-07 1.2E-04 - 4.7E-06
9005-65-6 Sorbitan monooleate polyoxyethylene derivative 1.0E+01 1.0E+01 30.86 1.3E-07 1.1E-04 -- 1.1E-05
10486-00-7 Sodium perborate tetrahydrate 5.0E-02 5.0E-02 63.25 2.6E-07 2.2E-04 - 4.4E-03
68439-54-3 Ethoxylated branched C13 alcohol 5.0E-01 5.0E-01 25.94 1.1E-07 9.1E-05 - 1.8E-04
7631-90-5 Sodium bisulfiteC 1.1E+01 1.1E+01 47.66 2.0E-07 1.7E-04 - 1.6E-05
Total Risk (mixture) 8.90E-03

Note:

This scenario is deemed protective of the following scenarios due to the less frequent and short duration of exposures:
- Worker exposure during a spill (i.e.a couple breaks on a tank and releases product onto the worker) or leak scenarios



q =COM Client Name: Tamboran

Project Name: Beetaloo Chemical Risk Assessment

Dermal Exposure to Chemicals via Contact with Flow Back Water - HVFR Recipe

Chronic Exposures Exposure Calculations (RME)
General Data/ Equations Units Dermal Contact with Flow Back Water by Workers
Exposure Parameters
Exposure Frequency (EF) days/year 20 Assume work 5 days per week for 1 month during the fraccing period
Exposure Duration (ED) years 0.083 Maximum duration of the frac. Works will be complete in one month.
Body Weight (BW) kg 78 Average male and female adults as per enHealth 2012
Averaging Time - NonThreshold (ATc) days 25550 USEPA 1989 and CSMS 1996
Averaging Time - Threshold (ATn) days 30.42 USEPA 1989 and CSMS 1996
Hands and forearms exposed (enHealth 2012) Occupational HSE would require long pants and closed shoes on

Surface Area (SAw) cm? 2300 Australian work sites; forearms conservatively included
Exposure Time (ET) hr/day 1 Assume contact with flow back water for 1 hours per day
Conversion Factor (CF) Licm® 1.E-03 Conversion of units
Intake Factor = SAW*ET*CF*EF*ED L-hr/(cm-kg-day) 1.9E-06 NonThreshold

BW*AT 1.6E-03 Threshold

Daily Intake from Water = Concentration in Water x Dermal Permeability x Intake Factor (ref: USEPA 1989, 2004)
NonThreshold Risk = Daily Intake from Water for NonThreshold Effects x Slope Factor
Hazard Quotients = (Daily Intake from Water for Threshold Effects/ADI)

Chemical Toxicity Data Concentration Daily Intake Calculated Risk
Non-Threshold Chronic Background Chronic TDI Dermal in Water NonThreshold Threshold NonThreshold Chronic Hazard
Slope Factor  Threshold TDI Intake (% chronic Allowable for Permeability Risk Quotient
TDI) Assessment (TDI-
Background)

(mg/kg-day)”! (mg/kg/day) (mg/kg/day) (cm/hr) (mg/kg/day) (mg/kg/day) (unitless) (unitless)

64-19-7 Acetic acid
69227-22-1 Alcohols, C10-16, ethoxylated propoxylatedB 5.0E-01 5.0E-01 2.9E-1 58.31 3.2E-05 2.7E-02 - 5.4E-02
68131-39-5 Alcohols, C12-15, ethoxylatedB 5.0E-01 5.0E-01 1.5E-3 46.30 1.3E-07 1.1E-04 - 2.2E-04
68551-12-2 Alcohols, C12-16, ethoxylatedB 5.0E-01 5.0E-01 9.0E-1 0.04 6.6E-08 5.6E-05 - 1.1E-04
68937-66-6 Alcohols, C6-12, ethoxylated propoxylatedB 5.0E-01 5.0E-01 1.2E-4 163.27 3.8E-08 3.2E-05 - 6.4E-05
68155-20-4 Amides, tall-oil fatty, N,N-bis(hydroxyethyl) 5.0E-01 5.0E-01 7.1E-2 52.75 7.2E-06 6.1E-03 - 1.2E-02
61788-90-7 Amine oxides, cocoalkyldimethyl 8.0E-02 8.0E-02 1.0E-1 0.15 2.9E-08 2.5E-05 - 3.1E-04
100-52-7 Benzaldehyde 3.0E-01 3.0E-01 3.8E-3 0.10 7.2E-10 6.0E-07 - 2.0E-06
71-36-3 Butyl alcohol 1.3E+00 1.3E+00 2.3E-3 46.14 2.1E-07 1.7E-04 - 1.4E-04
104-55-2 Cinnamaldehyde 2.0E+00 2.0E+00 5.2E-3 0.70 7.0E-09 5.9E-06 - 2.9E-06
111-42-2 Diethanolamine 1.4E-02 1.4E-02 4.5E-5 4.66 4.0E-10 3.4E-07 - 2.4E-05
111-46-6 2,2"-oxydiethanol (diethylene glycol) 3.0E-01 3.0E-01 4.2E-5 0.68 5.5E-11 4.6E-08 - 1.5E-07
64-17-5 Ethanol 2.4E+01 2.4E+01 5.4E-4 92.33 9.6E-08 8.0E-05 - 3.3E-06
61791-00-2 Fatty acids, tall-oil, ethoxylated 1.0E+01 1.0E+01 2.1E-2 62.67 2.5E-06 2.1E-03 - 2.1E-04
64742-47-8 Hydrotreated light petroleum distillate 1.0E+01 1.0E+01 2.0E+0 479.38 1.8E-03 1.5E+00 - 1.5E-01
67-56-1 Methanol 3.7E-02 3.7E-02 3.2E-4 4.81 3.0E-09 2.5E-06 - 6.7E-05
25322-68-3 Polyethylene glycol 8.0E+00 8.0E+00 2.1E-6 13.14 5.4E-11 4.5E-08 - 5.7E-09
1338-43-8 Sobitan, mono-9-octadecenoate, (Z) 2.5E+01 2.5E+01 5.0E-2 33.81 3.3E-06 2.7E-03 - 1.1E-04
9005-65-6 Sorbitan monooleate polyoxyethylene derivative 1.0E+01 1.0E+01 3.5E-9 30.86 2.1E-13 1.8E-10 - 1.8E-11
10486-00-7 Sodium perborate tetrahydrate 5.0E-02 5.0E-02 1.8E-6 63.25 2.2E-10 1.8E-07 - 3.7E-06
68439-54-3 Ethoxylated branched C13 alcohol 5.0E-01 5.0E-01 1.1E-3 25.94 5.3E-08 4.4E-05 - 8.9E-05
7631-90-5 Sodium bisulfiteC 1.1E+01 1.1E+01 4.2E-9 47.66 3.8E-13 3.2E-10 - 3.1E-11
Total Risk (mixture) 2.19E-01

Note:

This scenario is deemed protective of the following scenarios due to the less frequent and short duration of exposures:
- Worker exposure during a spill (i.e.a couple breaks on a tank and releases product onto the worker) or leak scenarios
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Aerosol Exposure - HVFR Recipe

Client Name: Tamboran

Project Name: Beetaloo Chemical Risk Assessment

The concentration of COPC in aerosol spray was estimated by calculating the concentration for driftable droplets using a mixed box model in which steady state concentrations
An emission factor for driftable aerosol was estimated using the algorithm presented below.

L

Emission FactoTarifrabie aerosol (

Aerosol Exposure Modelling Notes:

m3

) =

Box Centre”(m) = (

Emission Factor for Driftable Aerosol Algorithm

L
Spray Vol {F] errﬂsa{dﬂ-‘fmal—P{L}ﬁ]

3
BoxVE ’J“—]
T

BoxDistance® ()

1) The inhalation of chemicals in mist/aerosol resultant from irrigation activities is dependent upon the concentration in water, the amount of water used per unit time, how close a
person stands to the spray generation, how long they are in a position of exposure and the extent of spray drift (determined by the size of the water droplets and speed/direction of

the wind). These equations are applicable for non-volatile contaminants that are inhaled.

2) These equations calculate the concentration for driftable droplets using a simple well mixed box model in which steady state air concentrations are calculated. The 'Inverse
square law' is then applied to approximate the air concentration at a distance from the virtual air box. This law assumes the further away a receptor is from the spray source, the
density of the droplets will decrease. The density of the spray droplets is inversely proportional to the square of the distance from the source.

Parameter Units Value Description
Spray box length m 3 Assume a ‘spray box’ of 3 m long.
Spray box width m 3 Assume a ‘spray box’ of 3 m wide.
Box Centre m 1.5 Distance to centre of box is 1.5 m.
BOXpistance m Distance the irrigation worker is from the ‘spray box’.
2 Assumed a distance of 2 m.
Aerosolyittable Proportion of aerosol spray that drifts outside the ‘spray
box’ and available for exposure. Assumed 0.2, based
unitless on a droplet size of 400 — 500 um that falls
approximately 0.3 m in less than 10 seconds, with a
lateral drift of approximately 3.5 m in a 5 km/hr wind (i.e.
0.2 a light breeze) (Grisso et al. 2013).
Spray Volume L/hr 1800 L/min, irrigation value adopted from NZ MtE
1800.0 (2011) Appendix 5A.
Wind speed m/hr .
9000 Based on windspeed of 2.5 m/sec
BoxVR Ventilation rate of spray in the ‘spray box’. Assumed to
m/hr be 81,000 m3/hr based on a wind speed of 9000 m/hr,
81000.0 and a ‘spray box’ dimension of 3 x 3 m.

Concentration in Water

Chemical

Generation rate of
chemical in volume

Driftable Aerosol
Emission Factor

mg/L

mg/hr

L/im*

64-19-7 Acetic acid 35.08 12629.04069 2.500000E-03
69227-22-1 Alcohols, C10-16, ethoxylated propoxylated 58.31 20991.25298 2.500000E-03
68131-39-5 Alcohols, C12-15, ethoxylatedB 46.30 16668.49372 2.500000E-03
68551-12-2 Alcohols, C12-16, ethoxylatedB 0.04 13.84454389 2.500000E-03
68937-66-6 Alcohols, C6-12, ethoxylated propoxylatedE 163.27 58775.50834 2.500000E-03
68155-20-4 Amides, tall-oil fatty, N,N-bis(hydroxyethyl) 52.75 18991.02585 2.500000E-03
61788-90-7 Amine oxides, cocoalkyldimethyl 0.15 53.27067097 2.500000E-03
100-52-7 Benzaldehyde 0.10 35.01861274 2.500000E-03
71-36-3 Butyl alcohol 46.14 16610.81728 2.500000E-03
104-55-2 Cinnamaldehyde 0.70 251.2913171 2.500000E-03
111-42-2 Diethanolamine 4.66 1676.321009 2.500000E-03
111-46-6 2,2"-oxydiethanol (diethylene glycol) 0.68 244.7772451 2.500000E-03
64-17-5 Ethanol 92.33 33238.54124 2.500000E-03
61791-00-2 Fatty acids, tall-oil, ethoxylated 62.67 22561.59975 2.500000E-03
64742-47-8 Hydrotreated light petroleum distillate 479.38 172575.2226 2.500000E-03
67-56-1 Methanol 4.81 1733.209245 2.500000E-03
25322-68-3 Polyethylene glycol 13.14 4728.6147 2.500000E-03
1338-43-8 Sobitan, mono-9-octadecenoate, (Z) 33.81 12170.50102 2.500000E-03
9005-65-6 Sorbitan monooleate polyoxyethylene deriv 30.86 11111.21667 2.500000E-03
10486-00-7 Sodium perborate tetrahydrate 63.25 22770.58133 2.500000E-03
68439-54-3 Ethoxylated branched C13 alcohol 25.94 9336.793624 2.500000E-03
7631-90-5 Sodium bisulfiteC 47.66 17156.33574 2.500000E-03
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Exposure to Chemicals via Inhalation of Mist from the Evaporation Units - HVFR Recipe

Chronic Exposures
General Data/ Equations
Exposure Parameters
Exposure Frequency (EF)
Exposure Duration (ED)

Exposure Time (ET)

Driftable aerosol emission factor (EMF)
Aerosol Inhalation Bioavailability (AAF)
Averaging Time - Threshold (AT)

Client Name: Tamboran
Project Name: Beetaloo Chemical Risk Assessment

Exposure Calculations (RME)
Inhalation of Mist by Workers

days/year 240 Exposure for 5 days per week minus 4 weeks holidays
years 1 Maximum duration that the flowback tank will be on-site
Professional judgement for irrigation exposure. Assume worker to be
hr/day 1 near tank for 1 hours every working day.
L/m3 2.50E-03 Calculated
unitless 1.0 Assume 100% bioavailability
years 1.000 USEPA 1989 and CSMS 1996

EmF x AAF = ET;, x EF x ED

ITFh v sihwr =

days w 24 hours

363 year day

Daily Intake = Concentration in Water x Intake Factor (ref: USEPA 1989)
Hazard Quotients = (Daily Intake from Water for Threshold Effects/ADI)

Threshold Intake and Risk Calculations
Adult Exposure

Groundwater Aerosol Inhalation Driftable Aerosol RfC : .
. . . . L. Adult Exposure Adjusted Air Hazard Index
Chemical Concentration Bioavailability Emission Factor (Background .
Factor (threshold)  Concentration (Adult)
Corrected)
(threshold)

mg/L (unitless) (L/m®) (mg/m°®) (L/m?) (mg/m®) (unitless)
64-19-7 Acetic acid 3.51E+01 1.00 2.50E-03 4.20E+01 6.85E-05 2.40E-03 5.72E-05
69227-22-1 Alcohols, C10-16, ethoxylated propoxylatedB 5.83E+01 1.00 2.50E-03 1.75E+00 6.85E-05 3.99E-03 2.28E-03
68131-39-5 Alcohols, C12-15, ethoxylatedB 4.63E+01 1.00 2.50E-03 1.75E+00 6.85E-05 3.17E-03 1.81E-03
68551-12-2 Alcohols, C12-16, ethoxylatedB 3.85E-02 1.00 2.50E-03 1.75E+00 6.85E-05 2.63E-06 1.51E-06
68937-66-6 Alcohols, C6-12, ethoxylated propoxylatedB 1.63E+02 1.00 2.50E-03 1.75E+00 6.85E-05 1.12E-02 6.39E-03
68155-20-4 Amides, tall-oil fatty, N,N-bis(hydroxyethyl) 5.28E+01 1.00 2.50E-03 1.75E+00 6.85E-05 3.61E-03 2.06E-03
61788-90-7 Amine oxides, cocoalkyldimethyl 1.48E-01 1.00 2.50E-03 2.80E-01 6.85E-05 1.01E-05 3.62E-05
100-52-7 Benzaldehyde 9.73E-02 1.00 2.50E-03 1.05E+00 6.85E-05 6.66E-06 6.35E-06
71-36-3 Butyl alcohol 4.61E+01 1.00 2.50E-03 4.38E+00 6.85E-05 3.16E-03 7.22E-04
104-55-2 Cinnamaldehyde 6.98E-01 1.00 2.50E-03 7.00E+00 6.85E-05 4.78E-05 6.83E-06
111-42-2 Diethanolamine 4.66E+00 1.00 2.50E-03 4.90E-02 6.85E-05 3.19E-04 6.51E-03
111-46-6 2,2"-oxydiethanol (diethylene glycol) 6.80E-01 1.00 2.50E-03 1.05E+00 6.85E-05 4.66E-05 4.44E-05
64-17-5 Ethanol 9.23E+01 1.00 2.50E-03 8.40E+01 6.85E-05 6.32E-03 7.53E-05
61791-00-2 Fatty acids, tall-oil, ethoxylated 6.27E+01 1.00 2.50E-03 3.50E+01 6.85E-05 4.29E-03 1.23E-04
64742-47-8 Hydrotreated light petroleum distillate 4.79E+02 1.00 2.50E-03 3.50E+01 6.85E-05 3.28E-02 9.38E-04
67-56-1 Methanol 4.81E+00 1.00 2.50E-03 1.30E-01 6.85E-05 3.30E-04 2.54E-03
25322-68-3 Polyethylene glycol 1.31E+01 1.00 2.50E-03 2.80E+01 6.85E-05 9.00E-04 3.21E-05
1338-43-8 Sobitan, mono-9-octadecenoate, (Z) 3.38E+01 1.00 2.50E-03 8.75E+01 6.85E-05 2.32E-03 2.65E-05
9005-65-6 Sorbitan monooleate polyoxyethylene derivative 3.09E+01 1.00 2.50E-03 3.50E+01 6.85E-05 2.11E-03 6.04E-05
10486-00-7 Sodium perborate tetrahydrate 6.33E+01 1.00 2.50E-03 1.75E-01 6.85E-05 4.33E-03 2.48E-02
68439-54-3 Ethoxylated branched C13 alcohol 2.59E+01 1.00 2.50E-03 1.75E+00 6.85E-05 1.78E-03 1.02E-03
7631-90-5 Sodium bisulfiteC 4.77E+01 1.00 2.50E-03 3.68E+01 6.85E-05 3.26E-03 8.88E-05

Total Risk (mixture) 0.050
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“— M Client Name: Tamboran
Co Project Name: Beetaloo Chemical Risk Assessment

Summary of Risk to Workers - HVFR Recipe
Exposure fo Target Chemicals - Theoretical Data

Receptor/Exposure Pathway Calculated HI

100% Mass
Return

Use of Stimulation Fluid in Hydraulic Fracturing

HVER Recipe

Workers
Ingestion of Chemicals via Incidental Contact with Flowback Water 0.0089
Dermal Exposure to Chemicals via Incidental Contact with Flowback Water 0.22
Inhalation of mist from the evaporation units 0.050

Total Risk 0.28
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Client Name: Tamboran
Project Name: Beetaloo Chemical Risk Assessment

bis(hydroxyethyl)

EC50 (72h) 2.2 mg/L (Scendesmus subspicatus) (similar
substance)

High

Density Volume of VIS ClzilteEl e Concentiaton aaenty Tier 1 Screening Tier 2 Assessment Tier 2 Assessment U7 AN
. . ; - S S L2 . 13 . Rt . . . . 1
Chemical Name CAS Number koll) | Chemical () | Fraction Mass in Fraction in Injected | Compound Ecotoxicity Toxicity' Biodegradation Bioaccummulative e —— Worker Ingestion Risk W Bl i Worker Aerosol Inhalation Hazard Quotient Outcome of Tier 2 Worker Risk Assessment
(%viv) Fluid (kg) (% wiw) Fluid (mg/L) Purpose Risk
96-hour fish LC50 value is >100 mg/L Choline chioride is readil
48-hour in vertebrate EC50 is 349 mg/L. Based on Chronic: biodegradable and thus K does not Not Bioaccumulative (based on a
Choline Chloride 67-48-1 11 24720 0.0848% 27192 0.0869% 977 Clay Stabiliser |72-hour EC50 to Pseudokirchneriella subcapitata is : 9 N - measured log Kow of -3.77 and a |Tier 1 (NICNAS) NA NA NA NA NA
1,000 mg/L Low mee.t the screening criteria for calculated BCF of 0.59)
21-day Daphnia NOEC value is 30.2 ma/L persistence.
Algae (acute) = 0.492 mg/L
Hydrochloric acid 7647-010 1452 23649 00811%  |27244 00871%  |979 Acid E;ﬁ"(:‘fug‘ﬁ) ;20":99/?_ mg/k f;ie“ on Chronic: |\ A (inorganic) N.A. (Inorganic) Tier 2 NA. Acute toxity only NA. Acute toxity only NA. Acute toxity only NA. Acute toxity only NA. Acute toxity only
Daphnia (chronic) = 62 ma/L.
LC50 (96h) 0.59 mg/L (Pleuronectes platessa) Not Bio accumulative (Based on L
y . . . Based on the calculated HQ the chemical is of low
Aloohols, C6-12, ethoxylated | ggq37 65 6 0.94 10,206 00350%  |9,503 00307%  |345 Surfactant | EC20 (48N) 0.14 mg/L (Daphnia magna) ’ Based on Chronic: | Expected to be readiy biodegradable |an estimated log Kow value of 4.3 |, 2.42E-03 1.35E-04 1.35E-02 1.60E-02 concem for workers (refer to individual toxicity profile and
propoxylated EC50 (96h) 0.7 mg/L (Pseudokirchneriella subapitata) Moderate based on similar substances —5.36, and BCF value of 1.1 — . "
. " risk calculations for further detail).
NOEC 4.4 mg/L (Pimephales promelas, juvenile) 1.8)
- LC50 (96h) 0.59 mg/L (Pleuronectes platessa Not Bio accumulative (Based on -
Friction . . . . Based on the calculated HQ the chemical is of low
Alcohols, C10-16, ethoxylated | 5q557 55 4 0.94 5,253 0.0180% 4,938 0.0158% 177 Reducer, ECS50 (48h) 0.14 mg/L. (Daphnia magna) Based on Acute: Very | Expected to be readiy biodegradable |an estimated log Kow value of 4.3 | 1. 1.25E-03 1.64E-01 6.94E-03 1.73E-01 concern for workers (refer to individual toxicity profile and
propoxylated ErC50 (48h) 0.7 mg/L (Skeletonema costatum) high based on similar substances —5.36, and BCF value of 1.1 — . "
Surfactant ) risk calculations for further detail).
ErC50 (16.9h) > 10 g/L (Pseudomonas putida) 1.8)
96 hr LC50 for fish is >1000 mg/L.
N.OEC frpm a chronic early life stage test for the fathead Sodium polyacrylate has limited Bioaccumulation of sodium
minnow is 56 mg/L Based on Chronic: biodegradation potential and thus olyacrylate is unlikely due to the
Sodium polyacrylate 9003-04-7 1.32 3723 0.0128% 4914 0.0157% 177 48 hr LC50 for Dapnia magna is >1000 mg/L ) 9 po - polyacryl ey Tier 1 (NICNAS) NA NA NA NA NA
) Moderate to low meets the screening criteria for high molecular weight of the
NOEC for a 21day chronic reproductive test on Daphnia .
. persistence. polymer.
magna is 5.6 mg/L
EC10 for s is 180 ma/L
EC50 = 400 to 30000 mg/L Based on Chronic: Low chronic toxicity, insufficient  [Low chronic toxicity, insufficient | Low chronic toxicity, insufficient [ Low chronic toxicity, insufficient  [Low chronic toxicity, insufficient data to establish toxicity
Sodium Chloride 7647-14-5 2.165 3476 0.0119% 7525 0.0241% 270 Stabiliser EC50 Fish = 1290 mg/L : N.A.(Inorganic) N.A. (Inorganic) Tier 2 . ¥, I . Y, . ¥, I . . Y Y
_ Low data to establish toxicity value data to establish toxicity value data to establish toxicity value data to establish toxicity value value
NOEC = 314 mal/L (Daphnia)
96 hour LC50 for fish = 1 400 mg/L. . Polymers are expected to have
48 hour EC50 for Daphnia magna = 1 200 mg/L. Based on Chronic: Polymers are not readily very high molecular weights and
Acrylamide acrylate copolymer | 25987-30-8 075 3309 0.0113% 2482 0.0079% |89 Scale Inhibitor phnia magna - 9 " |biodegradable, hence they meet the | &™ "9 lar welg Tier 1 (NICNAS) NA NA NA NA NA
21 day EC50 for Daphnia magna = 680 mg/L Low screening criteria for persistence. poor water solubility. They are not
21 day NOEC for algae = 380 mg/L 9 P " |expected to be bioavailable.
Acute endpoints: Fish = 75 mg/L, Daphnia EC50 = 32 Based on Chronic: Not Bio accumulative (Based on Based on the calculated HQ the chemical is of low
Acetic acid 64-19-7 1.05 2859 0.0098% 3002 0.0096% 108 Acid mg/L ) Readily biodegradable _ Tier 2 3.16E-05 8.07E-06 1.76E-04 2.15E-04 concern for workers (refer to individual toxicity profile and
. _ Low log Kow =-0.136) . .
Chronic Daphnia = 150 ma/L risk calculations for further detail).
LC50: (96 hour) 0.46 mg/L (Oncorhynchus mykiss)
LC50: (96 hour) 0.06 mg/l (Lepomis macrochirus)
LC50: (96 hour) 0.58 mg/I (fish)
. . TLM96: 1.6 mg/I (Crangon crangon) ’ . . "
Tributyl tetradecyl phosphonium Yy o o, - N Based on Acute: Very |Not available, however it has been Not bioaccumulative (Based on an| ... N N N N N
chloride 81741-28-8 0.95 2370 0.0081% 2251 0.0072% 81 Biocide TLM48: 0.025 mg/l (Daphnia magna high observed to biodegrade in sediment. |estimated log Kow value of 6.26) Tier 2 NA. Acute toxity only NA. Acute toxity only NA. Acute toxity only NA. Acute toxity only NA. Acute toxity only
Modelled acute endpoint:
Daphnia is 16.788 mg/L
Fish is 1059.2530 ma/L.
LC50 = 100 mg/L (fish) Based on Acute: Based on the calculated HQ the chemical is of low
Polyethylene glycol 25322-68-3 1.21 2059 0.0071% 2491 0.0080% 89 Scale Inhibitor |LC50 = 1000 mg/L (invertebrates) Moderate : Expected to be readily biodegradable |No based on BCF of 3.2 Tier 2 3.93E-05 3.87E-08 2.19E-04 2.58E-04 concern for workers (refer to individual toxicity profile and
EC 50 = 15.91 mg/L (algae) risk calculations for further detail).
_ . Based on the calculated HQ the chemical is of low
Sodium bisulfite 7631-905 1.348 1876 00064%  |2529 00081% |91 Scale Inhibitor |7 2-EC50 = 36.8 mg sodium suffte/l (alga) Based on Chronic: |\ A (1norganic) N.A. (Inorganic) Tier 2 3.04E-05 5.81E-11 1.69E-04 2.00E-04 concem for workers (refer to individual toxicity profile and
NOEC of >8.41 mg sodium sulfite/L (Daphnia) Moderate " i
risk calculations for further detail).
LC50 for fish = 22800 mg/L No based on the measured log
thylene glycol 7-21-1 A 155 .0053% 7. .0055% rosslinker 50 for Daphnia =7 mg ased on Acute: Low |Readily biodegradable ow of -1.36 and a measure ier 1
Ethyl lycol 107-21 1.1 8 0.0053% 1729 0.0055% 62 Crosslink LC50 for Daphni 800 mg/L Based on A L Readily biod dabl K f -1.36 and d Ti NICNAS' NA NA NA NA NA
NOEC for Alaae =100 ma/L BCF of 10
Danio rerio (Zebrafish) 96 h LC50 = 3.1 mg/L;
Daphni; (Water flea) 48 h EC50 = 3.86 mg/L; o
Corrosion P::u(;‘:)akirrlignne?ie(llaasslr)c:;a)i)tata (Green algae) 7;‘?1 Based on Chronic: Based on the calculated HQ the chemical is of low
Cinnamaldehyde 104-55-2 1.048 1459 0.0050% 1529 0.0049% 55 L _ : N.A.(Inorganic) N.A. (Inorganic) Tier 2 9.64E-05 2.31E-04 5.37E-04 8.64E-04 concern for workers (refer to individual toxicity profile and
Inhibitor EC50 = 4.07 mglL. Moderate risk calculations for further detail).
72 h NOEC value = 2.0 mg/L Pseudokirchneriella
itata (Green alaae)
Corrosion No based on the estimated BCF Based on the calculated HQ the chemical is of low
Diethylene glycol 111-46-6 1.12 736 0.0025% 825 0.0026% 30 Inhibitor LC 50 = >100 mg/L (fish, invertebrates, algae) Based on Acute: Low |Readily biodegradable of 3 Tier 2 3.47E-04 6.65E-06 1.93E-03 2.29E-03 concern for workers (refer to individual toxicity profile and
risk ions for further detail).
LC50s ranged from 15,400 to 29,400 mg/L (fish)
Corrosion 24-hour and 48-hour EC50s were > 10,000 mg/L Based on Chronic: No based on the Log Kow of - Based on the calculated HQ the chemical is of low
Methanol 67-56-1 0.791 730 0.0025% 578 0.0018% 21 Inhibitor, (Daphnia) Low Readily biodegradable 0.74 9 Tier2 1.96E-03 2.88E-04 1.09E-02 1.32E-02 concern for workers (refer to individual toxicity profile and
Surfactant 28 days NOEC was 446.7 mglL (fish) risk calculations for further detail).
21 days NOEC was 208 malL (invertebrates)
LC50/EC50/ErC50 values:
0.60-32 mgl/L for fish
0.50-10.8 mg/L for Daphnia magna L
i ic: Based on the calculated HQ the chemical is of low
Amine oxides, cocoalkyldimethyl [61788-90-7  |0.716 483 0.0017%  |346 0.0011% |12 Corrosion - ]0.010.6.30 mglL for algae Based on Chronic: | peadily biodegradable Mo based on the caloulated Log | e, 5.45E-04 2,58E-02 3.04E-03 2.84E-02 concern for workers (refer to individual toxicity profile and
Inhibitor NOEC/ EC20: Very High Kow of <2.7 and BCF <87 " .
risk calculations for further detail).
0.010-1.72 mgl/L for algae
0.28 mg/L for Daphnia
0.31 malL for fish
. . . NA. Acute toxicity only (irritant NA. Acute toxicity only (irritant NA. Acute toxicity only (irritant NA. Acute toxicity only (irritant . - .
Sodium hydroxide 1310-73-2 1.515 458 0.0016% 694 0.0022% 25 pH buffer Measured acu(e_endpoln?s forfish (196 mg/L) Based on Chronic N.A.(Inorganic) N.A. (Inorganic) Tier 2 and corrosive), not I and ive), not i and corrosive), not I and ive), not i NA. Acute toxicity on!y (imitant and corrosive), not
Measured chronic endpoint for Daphnia (240 mg/L) Low " . " . " . systemically available in body
available in body available in bodv. available in body available in body
. . Corrosion LC50/EC50 > 100 mglL (fish, daphnia, algae) Based on Chronic: o )
92 o o
Citric acid 77-92-9 1.542 336 0.0012% 518 0.0017% 19 Inhibitor 8 day NOEC = 425 mg/L (algae) Low Readily biodegradable No based on low log Kow Tier 1 (NICNAS) NA NA NA NA NA
Comosion | erbrotos s 16.2 maf.and EGHO for roawatersgee |Based on Chrori: Based on the caloulated HQ the chemical s of low
Benzaldehyde 100-52-7 1.0415 332 0.0011% 346 0.0011% 12 \nhibitor is 20 mg/L. 9 9 High Expected to be readily biodegradable |No based on Log Pow of 1.4 Tier2 1.45E-04 2.56E-04 8.10E-04 1.21E-03 concern for workers (refer to individual toxicity profile and
Chronic NOEC for freshwater fish is 0.12 mg/L risk caloulations for further detail).
LC50/EC50 > 1000 mg/L (fish, daphnia, algae) Based on Chronic: No based on calculated Based on the calculated HQ the chemical is of low
Ethanol 64-17-5 0.7864 328 0.0011% 258 0.0008% 9 Surfactant NOEC for invertebrates is 9.6 mg/L (10 day y : Readily biodegradable - Tier 2 1.36E-06 3.36E-07 7.56E-06 9.25E-06 concern for workers (refer to individual toxicity profile and
y o High logBCF=0.5 " "
reproduction), plants it is 280 mg/L (7 day study) risk calculations for further detail).
Yes based on calculated log BCF
Hydrotreated light petroleum Friction 96 hr LL50 was 2 to 5 mg/L (fish) Based on Chronic: values for constituents that range Based on the calculated HQ the chemical is of low
distilate 'gnt p 64742-47-8 0.8 303 0.0010% 242 0.0008% 9 Reducer, 48 hr EL50 was 1.4 mg/L (daphnia) High ) Readily biodegradable from 2.78 to 4.06, and calculated | Tier 2 3.05E-06 2.75E-03 1.70E-05 2.77E-03 concern for workers (refer to individual toxicity profile and
Surfactant 21 d NOEL = 0.48 mg/L (daphnia) 9 BCF values of 598 to 11,430 L/kg risk calculations for further detail).
wet-weiaht
96h-LL50 > 100 mg/L (fish) s
_ Based on the calculated HQ the chemical is of low
Fatty acids, tall-oil, ethoxylated  |61791-00-2 1.054 235 0.0008% 248 0.0008% 9 Surfactant ;g:'gtgg - ;g";1m’“?l_/"( (l‘""e;"*b'a'es) Based on Acute: High |Readily biodegradable (read across) ';'gobf;e" onlow BCF values of < | » 3.12E-06 3.03E-05 1.74E-05 5.08E-05 concen for workers (refer to individual toxicity profile and
g = 29.//mg/L {algae 9 ww risk calculations for further detail).
72h-EL10 = 7.08 mg/L (algae)
LC50 (96h) 6.7 mg/L (Danio rerio) (similar substance)
Loil - LC50 (21d) = 0.1 mg/L (Daphnia magna) . Based on the calculated HQ the chemical is of low
Amides, talloil fatty, N.N 68155-20-4 0.9 125 0.0004% 12 0.0004% 4 Surfactant LC50 (48h) = 2.15 mg/L Based on Chronic: | o4y biodegradable (read across) | NoLog Kow 3 Tier 2 2.83E-05 9.31E-04 1.58E-04 1.12E-03 concern for workers (refer to individual toxicity profile and

risk calculations for further detail).




Client Name: Tamboran
Project Name: Beetaloo Chemical Risk Assessment

Chemical N CAS Numb Density Volume of V°'”T“"' Chemi;al e ance}mratidon aaenty d I 2 . 13 . Y Tier 1 Screening Tier 2 Assessment Tier 2 Assessment Lier 2 Asselssn;‘e?t q al q . q a
emical Name umber (kglL) Chemical (L) Fraction Mass in Fraction in Injecte Compoun Ecotoxicity Toxicity’ Biodegradation Bioaccummulative ACEEESTET Worker Ingestion Risk Worker Dermal Risk Worker Aerosol Inhalation Hazard Quotient Outcome of Tier 2 Worker Risk Assessment
(%viv) Fluid (kg) (% wiw) Fluid (mg/L) Purpose Risk
Fish, LC50 (96h) 1376 mg/l
Invertebrates, EC50 (48h) 1328 mg/l.) . Based on the calculated HQ the chemical is of low
Butyl alcohol 71-36-3 081 116 0.0004% 94 00003% |3 Surfactant | AI9aS ECS0 (96M 225 mglL. Based on Ghronic: | g, iy biodegradable No based on low log Kow values. |, » 9.45E-06 1.00E-05 5.26E-05 7.21E-05 concern for workers (refer to individual toxicity profile and
EC10 (17h) Pseudomonas putida = 2476 mg/L Moderate of 1 risk calculations for further detail
Chronic NOECrepro (21d) = 4.1 mg/L for Daphnia :
maana
96 h LC50 Oncorhynchus mykiss was 5 - 7 mg/L.
Lepomis macrochirus, NOEC (30 days) was 0.11 - 0.33 No. Based on an estimated log
Friction mg/L. Based on Chronic: KO\.N value of 4.3 — 5.36. and BCF Based on the calculated HQ the chemical is of low
Alcohols, C12-15, ethoxylated 68131-39-5 0.867 103 0.0004% 89 0.0003% 3 Reducer, Daphnia magna, EC50 (48 h) was 2.5 mg/L. y : Readily biodegradable o Tier 2 2.25E-05 1.53E-05 1.26E-04 1.63E-04 concern for workers (refer to individual toxicity profile and
" High value of 1.1 — 1.8, it is not " "
Surfactant Daphnia magna, NOEC (21 days) was 0.77 — 1.75 mg/L. expected to be bioaccumulative risk calculations for further detail).
Green algae, EC50 (96 h) was 1.4 mg/L. :
EC50 (3 h) for microorganisms was 140 mg/L.
96 h LC50 Oncorhynchus mykiss was 5 - 7 mg/L.
Lepomis macrochirus, NOEC (30 days) was 0.11 - 0.33 No. Based on an estimated log
Corrosion mg/L. Based on Chronic: KO\.N value of 4.3 — 5.36. and BCF Based on the calculated HQ the chemical is of low
Alcohols, C12-16, ethoxylated 68551-12-2 0.97 69 0.0002% 67 0.0002% 2 Inhibitor, Daphnia magna, EC50 (48 h) was 2.5 mg/L. y : Readily biodegradable o Tier 2 1.68E-05 6.93E-03 9.36E-05 7.04E-03 concern for workers (refer to individual toxicity profile and
" High value of 1.1 — 1.8, it is not " "
Surfactant Daphnia magna, NOEC (21 days) was 0.77 — 1.75 mg/L. expected to be bioaccumulative risk calculations for further detail).
Green algae, EC50 (96 h) was 1.4 mg/L. :
EC50 (3 h) for microorganisms was 140 mg/L.
96 hour LC50 for fish is > 860 mg/l
Sodium iodide 7681-82-5 367 47 0.0002% 171 0.0005% 6 ﬁz:ﬁz‘f" Z:;fg&%?:fégﬂ:“‘f‘; gzgri”"s 1.27 mgL. f;i’e” on Chronic: |\ A (inorganic) N.A.(Inorganic) Tier 1 (NICNAS) NA NA NA NA NA
NOEC for alaae is 66 ma/L
96h LC50 for freshwale( fish =10 - 20 mgl . Based on the calculated HQ the chemical is of low
Acrylonitrile 107-13-1 0.806 45 0.0002% 36 00001% |1 Surfactant | 96N LCSO for saltwater fish 8.6 gl Based on Chronic: | 5o egradable Nobased on the low log Pow |1, » 1.81E-03 9.67E-04 1.01E-02 1.20E-02 concern for workers (refer to individual toxicity profile and
48h EC50 for Daphnia = 7.6 mg/I High (0.00-0.30) risk calculations for further detail
30d NOEC for fish of 0.17 ma/l )
Fish 96-h LC50 = 1370 mg/l
Breaker Invertebrates 48-h EC50 = 55 mg/| Based on Chronic: No. Based on a measured log Based on the calculated HQ the chemical is of low
Diethanolamine 111-42-2 11 43 0.0001% 48 0.0002% 2 o Pseudokirchneriella subcapitata 96-h ErC50 = 2.2 mg/l N . Readily biodegradable Kow of -2.18 and a calculated Tier 2 4.29E-04 8.89E-06 2.39E-03 2.83E-03 concern for workers (refer to individual toxicity profile and
Activiator y . _ High " "
Microorganisms 16-h TTC = 16 mg/I BCF of 3.16 risk calculations for further detail).
Daphnia magna, the NOEC (21 days) was 0.78 mg/I
96 h acute Bluegill sunfish LC50 = 11.2 mg/L
48 h acute Oyster larvae LC550 = 2.1 mg/L
96 h acute Green crabs LC50 = 465 mg/L
96 h acute Grass shrimp LC50 =41 mg/L
48 acute Daphnia magna LC50 = 0.35 mg/L
48 acute Daphnia magna LC50 = 16.3 mg/L Based on Chronic: No based on the Log Pow of - Based on the calculated HQ the chemical is of low
Glutaraldehyde 111-30-8 1.05 23 0.0001% 24 0.0001% 1 Biocide 21 d reproduct'n Daphnia magna LOEC = 4.3 mg/L, : Readily biodegradable Tier 2 7.47E-05 1.12E-05 4.16E-04 5.02E-04 concern for workers (refer to individual toxicity profile and
NOEC = 2.1 mg/L Moderate 001 risk calculations for further detail).
g/
96 h algal growth inhibition Selenastrum capricornutum
ILm = 3.9 mg/L (median inhibitory limit)
96 h algal growth inhibition Scenedesmus subspicatus
EC50 = 1.0 mg/L
Bacterial inhibition Sewage microbes IC50 = 25-34 mg/L
The calculated risks associated with potential exposure
to COPC identified in flowback water, where the SW
Total Risk 0.26 Recipe is used and assuming 100% mass recovery is
below the target of 1, respectively. Hence, chronic health
risks are considered to be low and acceptable.
Notes

Tier 1 (NICNAS) - Chemical identified as of low concern for human health, as published in the National Assessment of Chemicals Associated with Coal Seam Gas Extraction in Australia (NICNAS 2017).

1 - Please refer to the individual toxicity profiles for further detail.

2 - Toxicity assessed using Commonwealth of Australia 2013 Ecotoxicity Assessment Guidelines (presented as Table 4 in the Northern Territory Government Draft Guideline for the Preparation of an Environment Management Plan under the Petroleum Regulations (2019)

3- Biodegradation assessed as per Northern Territory Draft Guideline for the Preparation of an Environment 1t Plan under the R ions (2019) and Australian Government Department of Health National Industrial Chemicals Notification and Assessment Scheme (NICNAS)
BCF - Bioconcentration Factor

NA - Not Applicable

NICNAS 2017 - National of Chemicals with Coal Seam Gas Extraction in Australia

DOE 2017 - Draft Risk Assessment Guidance Manual: For Chemicals Associated with Coal Seam Gas Extraction, Australian Government, Department of Energy
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Toxicity and Dermal Absorption Parameters

C = calculated from chronic value, Ch = chronic value adopted

Client Name: Tamboran
Project Name: Beetaloo Chemical Risk Assessment

Chemical Oral/Dermal Exposures Inhalation Exposures
Threshold Threshold
Chronic TDI Dermal Non-Threshold Chronic TC or NOAEL or
or RfD Permeability Reference RfC LOAEL Reference Reference
(mg/kg/day) (cm/hr) (mg/m3) (mg/kg bw/d)
COPC in Hydraulic Fracturing Fluid Injected into Well
1319-33-1 Boronatrocalcite/Ulexite” 0.096 D 9.14E-04 EPI (as boric acid) 0.336 converted from RFD 9.6 NICNAS (2017) 100 NICNAS (2017)
68937-66-6 Alcohols, C6-12, ethoxylated propoxylatedB 0.5 D 1.21E-04 EPI 1.75 converted from RFD 50 NICNAS (2017) 100 NICNAS (2017)
69227-22-1 Alcohols, C10-16, ethoxylated propoxv|atedB 0.5 D 2.87E-01 EPI 1.75 converted from RFD 50 NICNAS (2017) 100 NICNAS (2017)
64-19-7 Acetic acid 12 D 5.56E-04 EPI 42 converted from RFD 1200 NICNAS (2017) 100 NICNAS (2017)
25322-68-3 Polyethylene glycol 8 D 2.14E-06 EPI 28 converted from RFD 8000 REACH 1000 D
7631-90-5 Sodium bisulfite® 10.5 D 4.16E-09 EPI 36.75 converted from RFD 1050 NICNAS (2017) 100 NICNAS (2017)
104-55-2 Cinnamaldehyde 2 D 5.20E-03 EPI 7 converted from RFD 200 NTP (2004); REACH 100 D
67-56-1 Methanol 0.037 D 3.19E-04 EPI 0.13 converted from RFD 3.7 NICNAS (2017) 100 NICNAS (2017)
61788-90-7 Amine oxides, cocoalkyldimethyl 0.08 D 1.03E-01 EPI 0.28 converted from RFD 80 OECD (2001) 1000 D
100-52-7 Benzaldehyde 0.3 D 3.83E-03 EPI 1.05 converted from RFD 300 OECD (2002); REACH; NICNAS 1000 D
64-17-5 Ethanol 24 D 5.38E-04 EPI 84 converted from RFD 2400 NICNAS (2017) 100 NICNAS (2017)
64742-47-8 Hydrotreated light petroleum distillate 10 D 1.96E+00 EPI 35 converted from RFD 1000 NICNAS (2017) 100 NICNAS (2017)
61791-00-2 Fatty acids, tall-oil, ethoxylated 10 D 2.11E-02 EPI 35 converted from RFD 1000 REACH 100 D
68155-20-4 Amides, tall-oil fatty, N,N-bis(hydroxyethyl) 0.5 D 7.14E-02 EPI 1.75 converted from RFD 50 USEPA (2010) 100 D
71-36-3 Butyl alcohol 1.25 D 2.31E-03 EPI 4.375 converted from RFD 125 OECD (2001)/NICNAS 100 D
68131-39-5 Alcohols, C12-15, ethoxylated® 0.5 D 1.48E-03 EPI 1.75 converted from RFD 50 NICNAS (2017) 100 NICNAS (2017)
68551-12-2 Alcohols, C12-16, ethoxylated® 0.5 D 8.97E-01 EPI 1.75 converted from RFD 50 NICNAS (2017) 100 NICNAS (2017)
107-13-1 Acrylonitrile 0.0025 D 1.16E-03 EPI 0.00875 converted from RFD 0.25 OECD (2005); NICNAS 100 D
111-42-2 Diethanolamine 0.014 D 4.51E-05 EPI 0.049 converted from RFD 14 REACH; OECD (2002); NICNAS 1000 D
111-30-8 Glutaraldehyde 0.04 D 3.25E-04 EPI 0.14 converted from RFD 4 NICNAS (2017) 100 NICNAS (2017)
102-71-6 Triethanol amine 1.25 D 4.93E-05 EPI 4.375 converted from RFD 125 NICNAS (2017) 100 NICNAS (2017)
7758-19-2 Chlorous acid, sodium salt 0.039 D 8.27E-09 EPI 0.1365 converted from RFD 3.9 NICNAS (2017) 100 NICNAS (2017)
12008-41-2 Disodium octaborate tetrahydrate® 0.096 D 9.14E-04 EPI (as boric acid) 0.336 converted from RFD 9.6 NICNAS (2017) 100 NICNAS (2017)
7775-27-1 Sodium persulfate 0.67 D 7.05E-07 EPI 2.345 converted from RFD 67 NICNAS (2017) 100 NICNAS (2017)
68439-54-3 Ethoxylated branched C13 alcohol 0.5 D 1.06E-03 EPI 1.75 converted from RFD 50 NICNAS (2017) 100 NICNAS (2017)
1338-43-8 Sobitan, mono-9-octadecenoate, (Z) 25 JECFA 5.02E-02 EPI 87.5 converted from RFD - JECFA(1973); US FDA; FSANZ (2018) - -
9005-65-6 Sorbitan monooleate polyoxyethylene derivative 10 EFSA 3.54E-09 EPI 35 converted from RFD - EFSA (2017) - -
111-46-6 2,2"-oxydiethanol (diethylene glycol) 0.3 D 4.17E-05 EPI 1.05 converted from RFD 300 Health Council of the Netherlands (2007); NICNAS 1000 D
7631-90-5 Sodium bisulfate® 10.5 D 9.29E-09 EPI 36.75 converted from RFD 1050 NICNAS (2017) 100 NICNAS (2017)
14808-60-7 Crystalline silica, quartz Not toxic via oral/dermal exposure 0.003 USEPA (2019) - - - -
10486-00-7 Sodium perborate tetrahydrate 0.05 I D | 1.81E-06 EPI 0.175 converted from RFD 50 REACH 1000 D

Notes:

A - Read across data from Boric Acid

B - Read across data from Alcohol ethoxylates C6-C12
C - Read across data from Sodium Sulfite

References:

D - Derived (refer to individual Toxicity Profiles)

EFSA - European Food Safety Authority

EPI - USEPA Estimation Programs Interface (EPI) Suite

FSANZ - Food Standards Australia New Zealand

J- JECFA - Joint FAO/WHO Expert Committee on Food Additives

NICNAS - National Industrial Chemicals Notification and Assessment Scheme. Assessed at https://www.nicnas.gov.au/

NICNAS (2017) - Department of the Environment and Energy 2017 , National assessment of chemicals associatedwith coal seam gas extraction in Australia, prepared by the National Industrial ChemicalsNotification and Assessment Scheme

NTP - US Department of Health and Serices National Toxicology Program
OECD - Organisation for Economic Co-operation and Development Screening Information Data Set (SIDS)
REACH - ECHA REACH European Chemicals Agency Database: http://apps.echa.europa.eu
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Exposure to Chemicals via Incidental Ingestion of Flowback fluid - SW Recipe

Chronic Exposures

Client Name: Tamboran

Project Name: Beetaloo Chemical Risk Assessment

Exposure Calculations (RME)

General Data/ Equations Units Ingestion of Flowback Water by Workers
Exposure Parameters
Exposure Frequency (EF) days/year 20 Assume work 5 days per week for 1 month during the fraccing period
Exposure Duration (ED) years 0.083 Maximum duration of the frac. Works will be complete in one month.
Body Weight (BW) kg 78 Average male and female adults as per enHealth 2012
Averaging Time - NonThreshold (ATc) days 25550 USEPA 1989 and CSMS 1996
Averaging Time - Threshold (ATn) days 30.42 USEPA 1989 and CSMS 1996
Ingestion Rate (IRw) L/day or L/hr 0.005 Assume Incidental ingestion of 5 ml (1 tsp) of water per day during fraccing.
Bioavailability (B) - 100% Assume 100% bioavailability via ingestion of chemicals in water.
Intake Factor =_IRW*ET*B*EF*ED L/kg/day 4.2E-09 NonThreshold

BW*AT 3.5E-06 Threshold

Daily Intake from Water = Concentration in Water x Intake Factor (ref: USEPA 1989)
NonThreshold Risk = Daily Intake from Water for NonThreshold Effects x Slope Factor
Hazard Quotients = (Daily Intake from Water for Threshold Effects/ADI)

Chemical Toxicity Data Concentration Daily Intake Calculated Risk
Non- Chronic Background Chronic TDI Allowable in Water NonThreshold Threshold NonThreshold Chronic Hazard Quotient
Threshold  Threshold TDI Intake (% for Assessment (TDI- Risk
Slope Factor Chronic TDI) Background)
(mg/kg-day)” (mg/kg/day) (mg/kg/day) (mg/kg/day) (mg/kg/day) (unitless) (unitless)
68937-66-6 Alcohols, C6-12, ethoxylated propoxylatedB . X . k
69227-22-1 Alcohols, C10-16, ethoxylated propoxylatedB 5.0E-01 5.0E-01 177.36 7.4E-07 6.2E-04 - 1.2E-03
64-19-7 Acetic acid 1.2E+01 1.2E+01 107.82 4.5E-07 3.8E-04 - 3.2E-05
25322-68-3 Polyethylene glycol 8.0E+00 8.0E+00 89.47 3.7E-07 3.1E-04 - 3.9E-05
7631-90-5 Sodium bisulfiteC 1.1E+01 1.1E+01 90.84 3.8E-07 3.2E-04 - 3.0E-05
104-55-2 Cinnamaldehyde 2.0E+00 2.0E+00 54.91 2.3E-07 1.9E-04 - 9.6E-05
111-46-6 2,2"-oxydiethanol (diethylene glycol) 3.0E-01 3.0E-01 29.63 1.2E-07 1.0E-04 - 3.5E-04
67-56-1 Methanol 3.7E-02 3.7E-02 20.75 8.7E-08 7.3E-05 - 2.0E-03
61788-90-7 Amine oxides, cocoalkyldimethyl 8.0E-02 8.0E-02 12.42 5.2E-08 4.4E-05 - 5.5E-04
100-52-7 Benzaldehyde 3.0E-01 3.0E-01 12.42 5.2E-08 4.4E-05 - 1.5E-04
64-17-5 Ethanol 2.4E+01 2.4E+01 9.27 3.9E-08 3.3E-05 - 1.4E-06
64742-47-8 Hydrotreated light petroleum distillate 1.0E+01 1.0E+01 8.69 3.6E-08 3.1E-05 - 3.1E-06
61791-00-2 Fatty acids, tall-oil, ethoxylated 1.0E+01 1.0E+01 8.89 3.7E-08 3.1E-05 - 3.1E-06
68155-20-4 Amides, tall-oil fatty, N,N-bis(hydroxyethyl) 5.0E-01 5.0E-01 4.03 1.7E-08 1.4E-05 - 2.8E-05
71-36-3 Butyl alcohol 1.3E+00 1.3E+00 3.36 1.4E-08 1.2E-05 - 9.4E-06
68131-39-5 Alcohols, C12-15, ethoxylatedB 5.0E-01 5.0E-01 3.21 1.3E-08 1.1E-05 - 2.3E-05
68551-12-2 Alcohols, C12-16, ethoxylatedB 5.0E-01 5.0E-01 2.39 1.0E-08 8.4E-06 - 1.7E-05
107-13-1 Acrylonitrile 2.5E-03 2.5E-03 1.29 5.4E-09 4.5E-06 - 1.8E-03
111-42-2 Diethanolamine 1.4E-02 1.4E-02 1.71 7.1E-09 6.0E-06 - 4.3E-04
111-30-8 Glutaraldehyde 4.0E-02 4.0E-02 0.85 3.6E-09 3.0E-06 - 7.5E-05
Total Risk (mixture) 9.19E-03
Note:

This scenario is deemed protective of the following scenarios due to the less frequent and short duration of exposures:
- Worker exposure during a spill (i.e.a couple breaks on a tank and releases product onto the worker) or leak scenarios
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Dermal Exposure to Chemicals via Contact

Chronic Exposures

General Data/ Equations

Client Name: Tamboran

Project Name: Beetaloo Chemical Risk Assessment

with Flow Back Water - SW Recipe

Exposure Calculations (RME)
Dermal Contact with Flow Back Water by Workers

Exposure Parameters
Exposure Frequency (EF) days/year 20 Assume work 5 days per week for 1 month during the fraccing period
Exposure Duration (ED) years 0.083 Maximum duration of the frac. Works will be complete in one month.
Body Weight (BW) kg 78 Average male and female adults as per enHealth 2012
Averaging Time - NonThreshold (ATc) days 25550 USEPA 1989 and CSMS 1996
Averaging Time - Threshold (ATn) days 30.42 USEPA 1989 and CSMS 1996
Hands and forearms exposed (enHealth 2012) Occupational HSE would require long pants and closed shoes on

Surface Area (SAw) cm? 2300 Australian work sites; forearms conservatively included
Exposure Time (ET) hr/day 1 Assume contact with flow back water for 1 hours per day
Conversion Factor (CF) Licm® 1.E-03 Conversion of units
Intake Factor = SAW*ET*CF*EF*ED L-hr/(cm-kg-day) 1.9E-06 NonThreshold

BW*AT 1.6E-03 Threshold
Daily Intake from Water = Concentration in Water x Dermal Permeability x Intake Factor (ref: USEPA 1989, 2004)
NonThreshold Risk = Daily Intake from Water for NonThreshold Effects x Slope Factor
Hazard Quotients = (Daily Intake from Water for Threshold Effects/ADI)

Chemical Toxicity Data Concentration Daily Intake Calculated Risk
Non-Threshold Chronic Background Chronic TDI Dermal in Water NonThreshold Threshold NonThreshold Chronic Hazard
Slope Factor  Threshold TDI Intake (% chronic Allowable for Permeability Risk Quotient
TDI) Assessment (TDI-
Background)
(mg/kg-day)” (mg/kg/day) (mg/kg/day) (cm/hr) (mg/kg/day) (mg/kg/day) (unitless) (unitless)
68937-66-6 Alcohols, C6-12, ethoxylated propoxylatedB A K
69227-22-1 Alcohols, C10-16, ethoxylated propoxylatedB 5.0E-01 5.0E-01 2.9E-1 177.36 9.8E-05 8.2E-02 - 1.6E-01
64-19-7 Acetic acid 1.2E+01 1.2E+01 5.6E-4 107.82 1.2E-07 9.7E-05 - 8.1E-06
25322-68-3 Polyethylene glycol 8.0E+00 8.0E+00 2.1E-6 89.47 3.7E-10 3.1E-07 - 3.9E-08
7631-90-5 Sodium bisulfiteC 1.1E+01 1.1E+01 4.2E-9 90.84 7.3E-13 6.1E-10 - 5.8E-11
104-55-2 Cinnamaldehyde 2.0E+00 2.0E+00 5.2E-3 54.91 5.5E-07 4.6E-04 - 2.3E-04
111-46-6 2,2"-oxydiethanol (diethylene glycol) 3.0E-01 3.0E-01 4.2E-5 29.63 2.4E-09 2.0E-06 - 6.7E-06
67-56-1 Methanol 3.7E-02 3.7E-02 3.2E-4 20.75 1.3E-08 1.1E-05 - 2.9E-04
61788-90-7 Amine oxides, cocoalkyldimethyl 8.0E-02 8.0E-02 1.0E-1 12.42 2.5E-06 2.1E-03 - 2.6E-02
100-52-7 Benzaldehyde 3.0E-01 3.0E-01 3.8E-3 12.42 9.1E-08 7.7E-05 - 2.6E-04
64-17-5 Ethanol 2.4E+01 2.4E+01 5.4E-4 9.27 9.6E-09 8.1E-06 - 3.4E-07
64742-47-8 Hydrotreated light petroleum distillate 1.0E+01 1.0E+01 2.0E+0 8.69 3.3E-05 2.8E-02 - 2.8E-03
61791-00-2 Fatty acids, tall-oil, ethoxylated 1.0E+01 1.0E+01 2.1E-2 8.89 3.6E-07 3.0E-04 - 3.0E-05
68155-20-4 Amides, tall-oil fatty, N,N-bis(hydroxyethyl) 5.0E-01 5.0E-01 7.1E-2 4.03 5.5E-07 4.7E-04 - 9.3E-04
71-36-3 Butyl alcohol 1.3E+00 1.3E+00 2.3E-3 3.36 1.5E-08 1.3E-05 - 1.0E-05
68131-39-5 Alcohols, C12-15, ethoxylatedB 5.0E-01 5.0E-01 1.5E-3 3.21 9.1E-09 7.7E-06 - 1.5E-05
68551-12-2 Alcohols, C12-16, ethoxylatedB 5.0E-01 5.0E-01 9.0E-1 2.39 4.1E-06 3.5E-03 - 6.9E-03
107-13-1 Acrylonitrile 2.5E-03 2.5E-03 1.2E-3 1.29 2.9E-09 2.4E-06 - 9.7E-04
111-42-2 Diethanolamine 1.4E-02 1.4E-02 4.5E-5 1.71 1.5E-10 1.2E-07 - 8.9E-06
111-30-8 Glutaraldehyde 4.0E-02 4.0E-02 3.3E-4 0.85 5.3E-10 4.5E-07 - 1.1E-05
Total Risk (mixture) 2.0E-1
Note:

This scenario is deemed protective of the following scenarios due to the less frequent and short duration of exposures:
- Worker exposure during a spill (i.e.a couple breaks on a tank and releases product onto the worker) or leak scenarios



AZCOM

68937-66-6

Aerosol Exposure - SW Recipe

Client Name: Tamboran
Project Name: Beetaloo Chemical Risk Assessment

The concentration of COPC in aerosol spray was estimated by calculating the concentration for driftable droplets using a mixed box model in which steady state concentrations
were calculated. The ‘inverse square law’ was then applied to approximate the air concentration at a distance from the virtual air box. This law assumes that the density of the
spray droplets is inversely proportional to the square of the distance from the source. That is, the further away a receptor is from the spray source, the density of the droplets
(and therefore the concentration) will decrease.

An emission factor for driftable aerosol was estimated using the algorithm presented below.

L
Emission Factovtgrifrable asrosol ( ] =

Box Centre®(m) =

Emission Factor for Driftable Aerosol Algorithm

Spray Vol {I[f'—r:l Xﬂerusufdr,-fma,-p{'%]

El
BoxVR (}l:l
1

m3

Aerosol Exposure Modelling Notes:
1) The inhalation of chemicals in mist/aerosol resultant from irrigation activities is dependent upon the concentration in water, the amount of water used per unit time, how close
a person stands to the spray generation, how long they are in a position of exposure and the extent of spray drift (determined by the size of the water droplets and
speed/direction of the wind). These equations are applicable for non-volatile contaminants that are inhaled.
2) These equations calculate the concentration for driftable droplets using a simple well mixed box model in which steady state air concentrations are calculated. The 'Inverse
square law' is then applied to approximate the air concentration at a distance from the virtual air box. This law assumes the further away a receptor is from the spray source, the
density of the droplets will decrease. The density of the spray droplets is inversely proportional to the square of the distance from the source.

BoxDistance® (m)

Parameter Units Value Description

Spray box length m 3 Assume a ‘spray box’ of 3 m long.

Spray box width m 3 Assume a ‘spray box’ of 3 m wide.

Box Centre m 1.5 Distance to centre of box is 1.5 m.

BOXpistance m 2 Distance the irrigation worker is from the ‘spray box’.
Assumed a distance of 2 m.

Aerosolyiftaple
Proportion of aerosol spray that drifts outside the ‘spray
box’ and available for exposure. Assumed 0.2, based

unitless 0.2 on a droplet size of 400 — 500 pym that falls

approximately 0.3 m in less than 10 seconds, with a
lateral drift of approximately 3.5 m in a 5 km/hr wind (i.e.
a light breeze) (Grisso et al. 2013).

Spray Volume L/hr 1800.0 1800 L/min, irrigation value adopted from NZ MtE
(2011) Appendix 5A.

Wind speed m/hr 9000 Based on windspeed of 2.5 m/sec

BoxVR Ventilation rate of spray in the ‘spray box’. Assumed to

m%hr 81000.0 be 81,000 m3/hr based on a wind speed of 9000 m/hr,

and a ‘spray box’ dimension of 3 x 3 m.

Chemical

Alcohols, C6-12, ethoxylated propoxylal

Concentration in Water

mg/L

Generation rate of
chemical in volume

mg/hr
124049.7383

Driftable Aerosol
Emission Factor

Lim®
2.500000E-03

69227-22-1 Alcohols, C10-16, ethoxylated propoxyl] 177.36 63849.13002 2.500000E-03
64-19-7 Acetic acid 107.82 38815.27443 2.500000E-03
25322-68-3 Polyethylene glycol 89.47 32209.40603 2.500000E-03
7631-90-5 Sodium bisulfiteC 90.84 32700.84622 2.500000E-03
104-55-2 Cinnamaldehyde 54.91 19768.14867 2.500000E-03
111-46-6 2,2"-oxydiethanol (diethylene glycol) 29.63 10665.31447 2.500000E-03
67-56-1 Methanol 20.75 7469.078692 2.500000E-03
61788-90-7 Amine oxides, cocoalkyldimethyl 12.42 4472.513177 2.500000E-03
100-52-7 Benzaldehyde 12.42 4470.713715 2.500000E-03
64-17-5 Ethanol 9.27 3338.494405 2.500000E-03
64742-47-8 Hydrotreated light petroleum distillate 8.69 3130.000401 2.500000E-03
61791-00-2 Fatty acids, tall-oil, ethoxylated 8.89 3201.205801 2.500000E-03
68155-20-4 Amides, tall-oil fatty, N,N-bis(hydroxyetl 4.03 1452.129696 2.500000E-03
71-36-3 Butyl alcohol 3.36 1210.554971 2.500000E-03
68131-39-5 Alcohols, C12-15, ethoxylatedB 3.21 1154.770361 2.500000E-03
68551-12-2 Alcohols, C12-16, ethoxylatedB 2.39 861.0898092 2.500000E-03
107-13-1 Acrylonitrile 1.29 464.4655534 2.500000E-03
111-42-2 Diethanolamine 1.71 615.1041839 2.500000E-03
111-30-8 Glutaraldehyde 0.85 306.4351619 2.500000E-03
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Client Name: Tamboran

Project Name: Beetaloo Chemical Risk Assessment

Exposure to Chemicals via Inhalation of Mist from the Evaporation Units - SW Recipe

Chronic Exposures
General Data/ Equations
Exposure Parameters
Exposure Frequency (EF)
Exposure Duration (ED)

Exposure Time (ET)

Driftable aerosol emission factor (EMF)
Aerosol Inhalation Bioavailability (AAF)
Averaging Time - Threshold (AT)

days/year
years

hr/day

L/m3
unitless

years

Exposure Calculations (RME)
Inhalation of Mist by Workers

240 Exposure for 5 days per week minus 4 weeks holidays
1 Maximum duration that the flowback tank will be on-site
Professional judgement for irrigation exposure. Assume worker to be
1 near tank for 1 hours every working day.
2.50E-03 Calculated
1.0 Assume 100% bioavailability
1.0 USEPA 1989 and CSMS 1996

EmF x AAF x ET;, x EF % ED

ITFp ap siowr = days 5 hours

363 year T day

w AT

Daily Intake = Concentration in Water x Intake Factor (ref: USEPA 1989)
Hazard Quotients = (Daily Intake from Aerosol for Threshold Effects/ADI)

Threshold Intake and Risk Calculations
Adult Exposure

. Concentration in Aergsol Ipha!gﬂon Dr|f.tab.le Aerosol RfC Adult Exposure Adjusted Air Hazard Quotient
Chemical Water Bioavailability Emission Factor (Background .
Factor (threshold) Concentration (Adult)
Corrected)
(threshold)

mg/L (unitless) (L/m3) (mg/m?) (L/m3) (mg/m?) (unitless)
68937-66-6 Alcohols, C6-12, ethoxylated propoxylatedB 3.45E+02 1.00 2.50E-03 1.75E+00 6.85E-05 2.36E-02 1.35E-02
69227-22-1 Alcohols, C10-16, ethoxylated propoxylatedB 1.77E+02 1.00 2.50E-03 1.75E+00 6.85E-05 1.21E-02 6.94E-03
64-19-7 Acetic acid 1.08E+02 1.00 2.50E-03 4.20E+01 6.85E-05 7.38E-03 1.76E-04
25322-68-3 Polyethylene glycol 8.95E+01 1.00 2.50E-03 2.80E+01 6.85E-05 6.13E-03 2.19E-04
7631-90-5 Sodium bisulfiteC 9.08E+01 1.00 2.50E-03 3.68E+01 6.85E-05 6.22E-03 1.69E-04
104-55-2 Cinnamaldehyde 5.49E+01 1.00 2.50E-03 7.00E+00 6.85E-05 3.76E-03 5.37E-04
111-46-6 2,2"-oxydiethanol (diethylene glycol) 2.96E+01 1.00 2.50E-03 1.05E+00 6.85E-05 2.03E-03 1.93E-03
67-56-1 Methanol 2.07E+01 1.00 2.50E-03 1.30E-01 6.85E-05 1.42E-03 1.09E-02
61788-90-7  [Amine oxides, cocoalkyldimethyl 1.24E+01 1.00 2.50E-03 2.80E-01 6.85E-05 8.51E-04 3.04E-03
100-52-7 Benzaldehyde 1.24E+01 1.00 2.50E-03 1.05E+00 6.85E-05 8.51E-04 8.10E-04
64-17-5 Ethanol 9.27E+00 1.00 2.50E-03 8.40E+01 6.85E-05 6.35E-04 7.56E-06
64742-47-8 Hydrotreated light petroleum distillate 8.69E+00 1.00 2.50E-03 3.50E+01 6.85E-05 5.96E-04 1.70E-05
61791-00-2 Fatty acids, tall-oil, ethoxylated 8.89E+00 1.00 2.50E-03 3.50E+01 6.85E-05 6.09E-04 1.74E-05
68155-20-4  |Amides, tall-oil fatty, N,N-bis(hydroxyethyl) 4.03E+00 1.00 2.50E-03 1.75E+00 6.85E-05 2.76E-04 1.58E-04
71-36-3 Butyl alcohol 3.36E+00 1.00 2.50E-03 4.38E+00 6.85E-05 2.30E-04 5.26E-05
68131-39-5  |Alcohols, C12-15, ethoxylatedB 3.21E+00 1.00 2.50E-03 1.75E+00 6.85E-05 2.20E-04 1.26E-04
68551-12-2  |Alcohols, C12-16, ethoxylatedB 2.39E+00 1.00 2.50E-03 1.75E+00 6.85E-05 1.64E-04 9.36E-05
107-13-1 Acrylonitrile 1.29E+00 1.00 2.50E-03 8.75E-03 6.85E-05 8.84E-05 1.01E-02
111-42-2 Diethanolamine 1.71E+00 1.00 2.50E-03 4.90E-02 6.85E-05 1.17E-04 2.39E-03
111-30-8 Glutaraldehyde 8.51E-01 1.00 2.50E-03 1.40E-01 6.85E-05 5.83E-05 4.16E-04

Total Risk (mixture) 0.05
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Summary of Risk to Workers - SW Recipe
Exposure fo Target Chemicals - Theoretical Data

Receptor/Exposure Pathway

Use of Stimulation Fluid in Hydraulic Fracturing

SW Recipe

Workers
Ingestion of Chemicals via Incidental Contact with Flowback Water
Dermal Exposure to Chemicals via Incidental Contact with Flowback Water
Inhalation of mist from the evaporation units

Client Name: Tamboran
Project Name: Beetaloo Chemical Risk Assessment

Calculated HI

100% Mass
Return

0.01
0.20
0.05

Total Risk

0.26
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Chemical Risk
Assessment Hydraulic

Fracture Stimulation
Fluid — SLB Hybrid



SLB HVFR/SW Recipe

Client Name: Tamboran
Project Name: Beetaloo Chemical Risk Assessment

-72-h EC50 Pseudokirchneriella subcapitata - >100 mg/L.
-48-hr EC50 Daphnia magna - 62,630 mg/L

environment.

bioaccumulative.

Chemical Name CAS Number Density (ka/l Volume of ;IOIU'."e MChe!nilF:lalu F Ma§s Cl.:m(l:e.n(rat‘i’nn 1 13 4 Tier 1 Screening Tier 2 Assessment Tier 2 Assessment Tier 2 Assessment H. d " 1
ensity (kg/L) Chemical (L) rnac(lon lass in Flui raction in _mecte Ecotoxicity’ Toxicity? Biodegradation Bioaccummulative e — Worker Ingestion Risk Worker Dermal Risk Worker Aerosol Inhalation Risk lazard Quotient Outcome of Tier 2 Worker Risk Assessment’
(%viv) (ka) (% wiw) | Fluid (mg/L)
Algae = 0.492 mg/L
Daphnia = 0.492 mg/L .
Hydrochloric acid 7647-01-0 1.35 17,034 0.001136098 22,996 0.001 1,646 Fish = 4.92 mg/L Based on Chronic: Low|N.A.(Inorganic) N.A. (Inorganic) Tier 1 NA NA NA NA NA
Daphnia (chronic) = 62 mg/L
96-hour ﬁsh LC50 value is >100 mg/L C_holine chloride is readily Not Bioaccumulative (based on a
2ydro NNN- 67-48-1 14 20,782 0001386039 | 22,860 0.001 1636  |48-hourin vertebrate ECS0 is 349 /L ) Based on Chronic: Low andthusitdoes not |\, red log Kow of -3.77 and a |Tier 1 (NICNAS) NA NA NA NA NA
trimethylethanaminium chloride 72-hour EC50 to Pseudokirchneriella subcapitata is >1,000 mg/L meet the screening criteria for
. calculated BCF of 0.59)
21-day Daphnia NOEC value is 30.2 ma/L persistence.
Guar gum is a naturally occurring Not Bioaccumulative based on the
polysaccharide which would be molecular weight of guar gum
Guar gum 9000-30-0 1 10,461 0.00069769 10,461 0.001 749 lowest measured ecotoxicity endpoint for fish was reported to be 218 mg/L. Based on Acute: Low [expected to readily biodegrade. Thus, |(ranges from 200,000 to 300,000 |Tier 1 (NICNAS) NA NA NA NA NA
it is not expected to meet the daltons), and it is also water
screening criteria for persistence soluble.
LC50 for fish = 22800 mg/L. No based on the measured log
Ethylene glycol 107-21-1 1.24 7,893 0.000526442 9,788 0.001 701 LC50 for Daphnia =7800 mg/L Based on Acute: Low |Readily biodegradable Kow of -1.36 and a measured Tier 1 (NICNAS) NA NA NA NA NA
NOEC for Algae =100 mg/L BCF of 10
Aquatic Toxicity
P e s e
2-Propenoic acid, polymer with -96-hr LC50 Rianbow Trout - >1,000 mg/L The polymer is not readily poor water solubiliy. It is not
g 129898-01-7 1.18 5,126 0.00034189 6,049 0.000 433 -96-hr LC50 Zebra Fish - >1,000 mg/L Based on acute: Low |biodegradable, hence it meets the N Tier 1 (NICNAS) NA NA NA NA NA
sodium phosphinate expected to be bioavailable, hence
Acute Aquatic - Invertebrate screening criteria for persistence. this polymer does not meet the
-24-hr EC50 Daphnia - 320 mg/L criteria for bioaccumulation.
-72-hr EC50 - 130 mg/L )
Fish toxicity:
Rainbow Trout (S.gairdneri) 24 day LC50 = 150.0 mg/B/L.
36 day NOEC-LOEC = 0.75-1 mg/B/L Based on Chronic: Based on the calculated HQ the chemical is of low
Ulexite 1319-33-1 1.36 4,157 0.000277258 5,654 0.000 405 Moderate . N.A.(Inorganic) N.A. (Inorganic) Tier 2 1.48E-02 6.23E-03 8.25E-02 1.04E-01 concern for workers (refer to individual toxicity profile and
Invertebrate toxicity: risk calculations for further detail).
LC50 to Daphnia magna Straus = 133 mg B/L (48 h).
21-day NOEC-LOEC = 6-13 mg B/L.
The polymer is expected to have a
Limited information is available. The polymer is expected to be a low concern very high molecular weight and
Acrylamide sodium acrylate for toxicity to aquatic organisms. Due to its poor solubility and high molecular The polymer is not readily poor water solubility. It is not
25085-02-3 0.8 4,104 0.000273724 3,283 0.000 235 N No data biodegradable, hence it meets the N Tier 1 (NICNAS) NA NA NA NA NA
weight, it is not expected to be bioavailable. It does not contain any reactive to be , hence
functional groups. screening criteria for persistence this polymer does not meet the
criteria for bioaccumulation.
Short term toxicity to fish:
1- to 10-d LC50s ranging from 698.0 to 278.6 mg/l BrO3-, respectively for
Juvenile spot.
Short term toxicity to aquatic algae and cynobacteria:
72h EC50 value was 603.5 (189.3 — n.d.) mg/L for Yield.
Based on acute: Not applicable (inorganic salt, ionic Not applicable (inorganic salt, ionic| Based on the calculated HQ the chemical s of low
Sodium bromate 7789-38-0 33 801 5.34218E-05 2,643 0.000 60 Short term toxicity to Invertebrates: : y L . o y L . o Tier 2 7.02E-02 1.22E-07 3.91E-01 4.62E-01 concern for workers (refer to individual toxicity profile and
Moderate species ubiquitous in environment) species ubiquitous in environment) 3
risk calculations for further detail).
24hr LC50 of 112.7 mg/L Daphnia magna
48 hr LC50 of 55.3 mg/L Daphnia magna
72 hr LC50 of 46.8 mg/L Daphnia magna
96hr LC50 46.8 mg/L Daphnia magna
72 hr EC50 of 15954 mgl/L for Isochrysis galbana (Haptophyte algae)
24 hr EC50 of 170 mg/L for Crassostrea gigas (Pacific oyster) larvae
Sodium hydroxide 1310-73-2 13 1,997 0.000133176 2,596 0.000 186 Measured acute endpoints were available for fish (196 mg/L). Based on Chronic: Low|N.A.(Inorganic) N.A. (Inorganic) Tier 1 NA NA NA NA NA
Measured chronic endpoint were available for Daphnia (240 mg/L)
Acute Aquatic - Fish
jg::; Ié%f;% gg;ﬁ?z"&g‘;;ﬁ'?g%’bw Based on acute: No. Not applicable, inorganic salt, No. Not applicable, inorganic salt, Based on the calculated HQ the chemical is of low
Diammonium peroxidisulphate 7727-54-0 1.98 1,078 7.18771E-05 2,134 0.000 153 : ionic species ubiquitous in ionic species ubiquitous in Tier 2 2.55E-02 1.18E-02 1.42E-01 1.80E-01 concern for workers (refer to individual toxicity profile and
-72-hr EC10 Phaedactylum tricornutum - 320 mg/L Moderate
environment. environment. risk calculations for further detail).
Acute Aquatic - Invertebrate
-Daphnia magna reproduction test - NOEC of 20.8 mg/L
Acute Aquatic - Fish
-96-hr LC50 Oncorhynchus mykiss - 1,464 mg/L
-96-hr LC50 Pimephales promelas - range from 1,580 mg/L - 2,137 mg/L
-96 hr LC50 - Lepomis machrochirus - 1,490 mg/L
Acute Aquatic - Invertebrate Based on a log Kow value greater
Poly(oxy-1,2-ethanediyl) -48-hr EC50 Daphnia magna - range from - 881 mg/L. - 2,650 mg/L Based on acute and than 3, and a maximum BCF
g 31726-34-8 1 1,663 0.000110883 1,663 0.000 119 Acute Aquatic - Algae and other aquatic plants N Readily biodegradable ! Tier 1 NA NA NA NA NA
alphahexyl-omega-hydroxy- . " chronic: Low value of under 800 the substance
-72-hr EC50 Pseudokirchneriella subcapitata - 911 mg/L s not bioaccumulative,
-72-hr EC50 Selenastrum capricornutum - 720 mg/L. :
Chronic Aquatic - Fish
-21-day NOEC Brachydanio rerio - > 100 mg/L
Chronic Aquatic - Invertebrate
- 21-day NOEC Daphnia magna - 100 mg/L
EC50 = 400 to 30000 mg/L
Sodium Chloride 7647-14-5 1.18 1,025 6.83678E-05 1,210 0.000 87 EC50 Fish = 1290 mg/L Based on Chronic: Low [N.A.(Inorganic) N.A. (Inorganic) Tier 1 NA NA NA NA NA
NOEC = 314 mg/L (Daphnia)
96 h acute Bluegill sunfish LC50 = 11.2 mg/L.
48 h acute Oyster larvae LC550 = 2.1 mg/L
96 h acute Green crabs LC50 = 465 mg/L.
96 h acute Grass shrimp LC50 = 41 mg/L
48 acute Daphnia magna LC50 = 0.35 mg/L Based on Chronic: Based on the calculated HQ the chemical is of low
Glutaraldehyde 111-30-8 1.06 1,039 6.9302E-05 1,101 0.000 79 48 acute Daphnia magna LC50 = 16.3 mg/L Moderate : Readily biodegradable No based on the Log Pow of -0.01 | Tier 2 6.92E-03 1.04E-03 3.86E-02 4.65E-02 concern for workers (refer to individual toxicity profile and
21 d reproduct'n Daphnia magna LOEC = 4.3 mg/L, NOEC = 2.1 mg/L risk calculations for further detail).
96 h algal growth inhibition Selenastrum capricornutum ILm = 3.9 mg/L (median
inhibitory limit)
96 h algal growth inhibition Scenedesmus subspicatus EC50 = 1.0 mg/L.
Bacterial inhibition Sewage microbes IC50 = 25-34 mg/L.
Fish toxicity:
Rainbow Trout (S.gairdneri) 24 day LC50 = 150.0 mg/B/L
36 day NOEC-LOEC = 0.75-1 mg/B/L Based on Chronic: Based on the calculated HQ the chemical is of low
Sodium Tetraborate Decahydrate |1303-96-4 1.36 460 3.06494E-05 625 0.000 45 Moderate : N.A.(Inorganic) N.A. (Inorganic) Tier 2 1.64E-03 6.88E-04 9.12E-03 1.14E-02 concern for workers (refer to individual toxicity profile and
Invertebrate toxicity: risk calculations for further detail).
LC50 to Daphnia magna Straus = 133 mg B/L (48 h).
21-day NOEC-LOEC =6-13 mg B/L.
Acute Toxicity
96-hr LC50 value was 4,630 mg/L in fathead minnow (Pimephales promelas)
48-hr EC50 was 1,062 mgL. for Daphnia magna Based on acute and Not applicable (inorganic salt, ionic Not applicable (inorganic salt, ionic|
Calcium Chloride 10043-52-4 1.18 527 3.5118E-05 621 0.000 44 72-hr EC50 = >4,000 for fresh water algae . . P A A . P A o Tier 1 NA NA NA NA NA
_ . chronic: Low species ubiquitous in environment) species ubiquitous in environment)
72-hr EC50 = 2,900 mg/L for fresh water algae (biomass)
Chronic Toxicity
21-day NOEC = 160 mg/L for Daphnia magna
The polymers are synthetic addition
polymers with stable carbon-chain The polymer is expec(e_d tohave a
Vinylidene chloride/methylacrylate backbones. If released to the very high molecular weight and
25038-72-6 2 234 1.55772E-05 467 0.000 33 No data No data . " : poor water solubility. Therefore, |Tier 1 (NICNAS) NA NA NA NA NA
copolymer environment, the polymers in this
group are not expected to undergo this polymer is co_nswdered to be
- not bioaccumulative
rapid degradation
Acute Aquatic
-96-h LC50 Danio rerio - >100 mg/L Fumaric acid is readily Based on the d log Kow
but-2-enedioic acid 110-17-8 1.36 109 7.29627E-06 149 0.000 1" -48-h EC50 daphnia magna - >100 mg/L Based on acute: Low |and as such not persistent in the of <3 Fumaric acid is not Tier 1 NA NA NA NA NA




SLB HVFR/SW Recipe

Client Name: Tamboran

Long term toxicity:
NOEC (21 days) 19.4 ug/L (invertebrates)

Notes

high

Volume of Nolume) Ghemical phass Concentiation Tier 1 Screening Tier 2 Assessment Tier 2 Assessment Tier 2 Assessment
Chemical N CAS Numb i { i i { in Inj 4 3 g { g
emical Name umber Density (kg/L) Chemical (L) Frnacnon Mass in Fluid F:acnon in _Imec(ed Ecotoxicity’ Toxicity? Biodegradation Bioaccummulative e — Worker Ingestion Risk Worker Dermal Risk Ve Ao e T Hazard Quotient Outcome of Tier 2 Worker Risk Assessment’
(%viv) (ka) (% wiw) | Fluid (mg/L)
Short term toxicity data:
Fish Lepomis macrochirus (Bluegill) 96 h LC50 = 1.04 mg/L Not Bioaccumulative (Not B).
Invertabrate Daphnia magna (Water flea) 48 h LC50 = 0.16 mg/L Not Persistent (Not P). Based on Based on the available measured Based on the calculated HQ the chemical is of low
Dicoco dimethyl quaternary 61789-77-3 1 69 4.62013E-06 69 0.000 50 Algae Pseudokirchneriella subcapitata (Green algae) 96 h EC50 =046 mg/L |5 oy o cronic: High | feSUlts obtained from biodegradation | bioconcentration data, all Tier 2 1.74E-04 1.43E-02 9.70E-04 1.54E-02 concern for workers (refer to individual toxicity profile and
ammonium chloride studies, all chemicals in this group are [chemicals in this group are
. risk calculations for further detail).
Long term toxicity data: as Not Persistent. as Not
Invertebrates Daphnia magna (Water flea) 21 d NOEC = 0.38 mg/L Bioaccumulative.
Algae Pseudokirchneriella subcapitata (Green algae) 96 h NOEC = 0.16 mg/L
Diethylene glycol 111-46-6 1.18 55 3.68601E-06 65 0.000 47 LC 50 = >100 mg/L (fish, invertebrates, algae) Based on Acute: Low |Readily biodegradable 2"°3based on the estimated BCF | 4 NA NA NA NA NA
96 h LC50 in Pimephales promelas = 880 mg/L
48 h LC50 Lepomis macrochirus, Oncorhyncusmykiss and Ictalurus punctatus
=720 - 2010 mg/L .
Potassium Chloride 7447-40-7 1.19 28 1.843E-06 33 0.000 24 48 h EC50 Daphnia magna and Ceriodaphnia dubia were 660 and 630 mg/L Based on chronic: Low [N.A.(Inorganic) N.A. (Inorganic) Tier 1 (NICNAS) NA NA NA NA NA
respectively
NOEC for Daphnia is 373 ma/L
Acute Aquatic
-96-h LLO Danio-rerio - 10,000 mg/L Not applicable, inorganic substance, Not applicable, inorganic
Non-crystalline silica (impurity) | 7631-86-9 1 26 1.74202E-06 26 0.000 19 -24-h ECL50 Daphnia magna ->10,000 mg/L Based on acute: Low PP » norg » | substance, ubiquitous in Tier 1 NA NA NA NA NA
ubiquitous in environment. .
-72hr-NOEL (Scenedesmus subspicatus) - 10,000 mg/L environment.
Based on low
Talc 14807-96-6 2 7 4.79686E-07 14 0.000 1.0 No data . Not readily biodegradable Not bioaccumulative Tier 1 (NICNAS) NA NA NA NA NA
bicavailability: Low
Short term toxicity data:
96-hour LC50 in Pimephales promelas is 9,640 mg/L.
24- hour EC50 in Daphnia magna is >10,000 mg/L No. Based on a measured log
Propan-2-ol 67-63-0 1 14 9.34125E-07 14 0.000 1.0 ) _ Based on acute and to be readily Kow of 0.05 and a caloulated BCF | 4 NA NA NA NA NA
Long term toxicity data: chronic: Low of 1, the substance is not
16- and 21-day NOEC values of 141 and 30 mgl/L, respectively, for the i
freshwater invertebrate Daphnia magna
7-day toxicity threshold value of 1,800 mg/L for freshwater algae
LC50s ranged from 15,400 to 29,400 mg/L (fish)
24-hour and 48-hour EC50s were > 10,000 mg/L (Daphnia) . Not bioaccumulative based on the|
Methanol 67-56-1 0.95 9 6.31165E-07 9 0.000 0.6 28 days NOEC was 446.7 mglL (fish) Based on Chronic: Low | Readily biodegradable Log Kow of -0.74 Tier 1 NA NA NA NA NA
21 days NOEC was 208 mglL (invertebrates)
Acute Aquatic Diutan expected to readily biodegrade Based on the molecular weight,
Diutan 595585-15-2 143 5 3.53453E-07 8 0.000 05 -96-h LGS0 freshwater fish > 100 mg/L Based on acute: Low | Thus, itis not expected to meet the | 26" SOubility and Kow value (log | e, 4 NA NA NA NA NA
-48-h EC50 freshwater Daphnia >100 mg/L screening criteria for persistence Kow -2.76 ) the polymer is not
-72 h EC50 Freshwater algae > 100 ma/L 9 P expected to bioaccumulate
Acute Aquatic Diutan expected to readily biodegrade Based on the molecular weight,
Diutan gum 125005-87-0 14 5 3.53453E-07 7 0.000 05 -96-h LGS0 freshwater fish > 100 mg/L Based on acute: Low | Thus, it is not expected to meet the  |/2te" Solubility and Kow value (log | ;e -4 NA NA NA NA NA
-48-h EC50 freshwater Daphnia >100 mg/L screening criteria for persistence Kow -2.76 ) the polymer is not
-72 h EC50 Freshwater algae > 100 mg/L. 9 P expected to bioaccumulate
Acute Aquatic: L
. . Based on the calculated HQ the chemical is of low
Fatty acids, tall-of (CAS 091 7 4.79686E-07 7 0.000 05 fish S6h-LLS0 > 100 mgll. Based on acute: to be readily No based on estimated BCF | . » 1.65E-07 1.60E-06 9.17E-07 2.68E-06 concern for workers (refer to individual toxicity profile and
y) aquatic invertebrates 48h-EL50 = 12.41 mg/L Moderate values of < 100 L/kg 3
- risk calculations for further detail).
algae 72h-EL50 = 39.7 ma/L
The polymer is not expected to
poly(tetrafluoroethylene) 9002-84-0 2 3 2.01973E-07 6 0.000 04 No data No data Polymers are not expected to be bioaccumulate because of its poor |- 1 (\icNAs) NA NA NA NA NA
readily biodegradable. water solubility and high molecular
weight
Fish:
LC50 (96h) Morone saxatilis 6.18 mg/L
LC50 (6d) embryos of Danio rerio 6.9 mg/L
NOEC (28d) Oryzias latipes > 48 mg/L
Thiourea, polymer with g?hsa‘a;:: g; ddaulz I'grlhe Jow lo Based on the calculated HQ the chemical is of low
formaldehyde and 1- 68527-49-1 0.92 5 3.53453E-07 5 0.000 0.3 Aquatic invertebrates: Based on acute: High to be readily e, 9 |Tier 2 1.23E-06 5.64E-07 6.83E-06 8.62E-06 concern for workers (refer to individual toxicity profile and
Kow (0.35), accumulation in 3
phenylethanone ECS50 (48h) Daphnia pulex 5.8 mg/L organisms is not to be expected risk calculations for further detail).
NOEC (21 d) Daphnia magna > 6.4 mg/L 9 pected.
Algae:
EC50 (72h) D 4.89 mg/L
Toxicity to fish:
LC50 (96h) 0.59 mg/L (Pleuronectes platessa) (similar substance)
LC50 (96) 1.4 mg/L (Pimephales promelas) (similar substance)
NOEC 4.4 mg/L (Pimephales promelas, juvenile)
Toxicity to invertebrates:
ECS50 (48h) 0.14 mg/L (Daphnia magna) (similar substance)
EC50 (48h) 0.39 mg/L (Cerodaphnia dubia) (similar substance) " o
. . . " Not Bioaccumulative (Based on an Based on the calculated HQ the chemical is of low
Aliphatic alcohols, ethoxylated #2 09 5 3.02959E-07 4 0.000 03 ' . Based on Chronic: | Expected to be readily biodegradable |y, log Kow value of 4.3~ [Tier 2 2.06E-06 2.71E-04 1.15E-05 2.85E-04 concern for workers (refer to individual toxicity profile and
(proprietary CAS) Toxicity to algae: Moderate based on similar substances 5.36, and BCF value of 1.1 - 1.8) tisk calculations for further detail)
ECS50 (72h) 0.75 mg/L (Pseudokirchnerella subcapitata) (similar substance) - : . :
ECS50 (96h) 0.7 mg/L (Pseudokirchneriella subapitata) (similar substance)
CD10 8 mg/L (Pseudokirchneriella subapitata)
EC10 2 mg/L (Brachionus calyciflorus)
Toxicity to microorganisms:
ECS50 (48h) 0.39 mg/L (Cerodaphnia dubia) (similar substance)
LC50 (96h) of 1.53 mg/L for fish No. Expected to be readi No. As the Log KoW -0.35 @ 25 Based on the calculated HQ the chemical is of low
Prop-2-yn-1-ol 107-19-7 0.87 2 1.26233E-07 2 0.000 0.1 EC50 (48h) of 3.36 mg/L for invertebrates Based on acute: High - EXP! y °C 59 (Log Pow < 4.5), it is not Tier 2 8.28E-05 1.62E-05 4.61E-04 5.60E-04 concern for workers (refer to individual toxicity profile and
ErC50 (72h) >100 mg/L for algae expected to be bioaccumulative. risk calculations for further detail).
Short term toxicity
96-hr LC50 > solubility
Actual concentration negligible. Based on chronic: Ve Based on the calculated HQ the chemical is of low
Hexadec-1-ene 629-73-2 0.88 1 7.57398E-08 1 0.000 0.1 Fish 96-hr LLO = 1000 mg/L (nominal) svery to be readily Not Tier 2 2.51E-06 2.28E-02 1.40E-05 2.28E-02 concern for workers (refer to individual toxicity profile and

risk calculations for further detail).

Tier 1 (NICNAS) - Chemical identified as of low concern for human health, as published in the National Assessment of Chemicals Associated with Coal Seam Gas Extraction in Australia (NICNAS 2017).
1 - Please refer to the individual toxicity profiles for further detail.
2 - Toxicity assessed using NT (2021)
3 - Biodegradation assessed as per NT (2021) and DoEE (2017)

BCF - Bioconcentration Factor
NA - Not Applicable

NICNAS 2017 - National Assessment of Chemicals Associated with Coal Seam Gas Extraction in Australia

DoEE 2017 - Draft Risk Assessment Guidance Manual: For Chemicals Associated with Coal Seam Gas

rnment, D

NT 2021 - Northern Territory Government, Department of Environment, Parks and Water Security, Environment Management Plan Content Guideline, 2021

of Energy

Total Risk

8.42E-01

The calculated risk associated with potential exposure to
COPC identified in flowback water, where the SLB
HVFR/SW recipe is used and assuming 100% mass
recovery is below the target of 1. Hence, chronic health
risks are considered to be low and acceptable.




A:COM CIi(_ent Name: Tamboran

Project Name: Ch | Risk

Toxicity and Dermal Absorption Parameters
C = calculated from chronic value, Ch = chronic value adopted

Chemical Oral/Dermal Exposures Inhalation Exposures
Threshold Threshold
Chronic TDI Dermal Chronic TC or NOAEL or
or RfD Permeability Reference RfC LOAEL Reference UF Reference
3
(mg/kgl/day) (cm/hr) (mg/m®) (mg/kg bw/d)
COPC in Hydraulic Fracturing Fluid Injected into Well
1319-33-1 Boronatrocalcite/Ulexite” 0.096 D 9.14E-04 EPI (as boric acid) 0.336 converted from RFD 9.6 NICNAS (2017) 100 NICNAS (2017)
61791-00-2 Fatty acids, tall-oil, ethoxylated 10 D 2.11E-02 EPI 35 converted from RFD 1000 REACH 100 D
111-30-8 Glutaraldehyde 0.04 D 3.25E-04 EPI 0.14 converted from RFD 4 NICNAS (2017) 100 NICNAS (2017)
7789-38-0 Sodium bromate 0.003 A 3.78E-09 EPI 0.0105 converted from RFD 30 NHMRC (2021) 10000 D
61789-77-3 Dicoco dimethyl quaternary ammonium chloride 0.1 D 1.78E-01 EPI 0.350 converted from RFD 100 OECD (1996) 1000 D
629-73-2 Hexadec-1-ene 0.1 D 1.97E+01 EPI 0.350 converted from RFD 100 REACH 1000 D
7727-54-0 Diammonium peroxidisulphate 0.021 D 1.00E-03 EPI 0.074 converted from RFD 2.1 NICNAS (2017) 100 NICNAS (2017)
68951-67-7 Aliphatic alcohols, ethoxylated #2 0.5 D 2.87E-01 EPI 1.75 converted from RFD 50 NICNAS (2017) 100 NICNAS (2017)
1303-96-4 Sodium Tetraborate Decahydrate 0.096 D 9.14E-04 EPI (as boric acid) 0.336 converted from RFD 9.6 NICNAS (2017) 100 NICNAS (2017)
68527-49-1 Thiourea, polymer with formaldehyde and 1- 1 D 1.00E-03 EPI 35 converted from RFD 1000 NICNAS, NCBI, REACH 1000 D
phenylethanone
107-19-7 Prop-2-yn-1-ol 0.005 D 4.24E-04 EPI 0.0175 converted from RFD 5 REACH, NCBI 1000 D

Notes:
A - Read across data from Boric Acid
#2 - Read across data from Alcohol ethoxylates C6-C12

References:

D - Derived (refer to individual Toxicity Profiles)

NICNAS (2017) - Department of the Environment and Energy 2017 , National assessment of chemicals associatedwith coal seam gas extraction in Australia, prepared by the National Industrial ChemicalsNotification and Assessment Scheme
OECD - Organisation for Economic Co-operation and Development Screening Information Data Set (SIDS)

REACH - ECHA REACH European Chemicals Agency Database: http://apps.echa.europa.eu



Client Name: Tamboran
Project Name: Beetaloo Chemical Risk Assessment

A=COM

Exposure to Chemicals via Incidental Ingestion of Flowback fluid - HVFR/SW Recipe

Chronic Exposures

Exposure Calculations (RME)

General Data/ Equations Units Ingestion of Flowback Water by Workers
Exposure Parameters
Exposure Frequency (EF) days/year 20 Assume work 5 days per week for 1 month during the fraccing period
Exposure Duration (ED) years 0.083 Maximum duration of the frac. Works will be complete in one month.
Body Weight (BW) kg 78 Average male and female adults as per enHealth 2012
Averaging Time - NonThreshold (ATc) days 25550 USEPA 1989 and CSMS 1996
Averaging Time - Threshold (ATn) days 30.42 USEPA 1989 and CSMS 1996
Ingestion Rate (IRw) L/day or L/hr 0.005 Assume Incidental ingestion of 5 ml (1 tsp) of water per day during fraccing.
Bioavailability (B) - 100% Assume 100% bioavailability via ingestion of chemicals in water.
Intake Factor = IRW*ET*B*EF*ED L/kg/day 4.2E-09 NonThreshold

BW*AT 3.5E-06 Threshold
Daily Intake from Water = Concentration in Water x Intake Factor (ref: USEPA 1989)
NonThreshold Risk = Daily Intake from Water for NonThreshold Effects x Slope Factor
Hazard Quotients = (Daily Intake from Water for Threshold Effects/ADI)

Chemical Toxicity Data Concentration Daily Intake Calculated Risk
Non-Threshold Chronic Background Chronic TDI Allowable in Water NonThreshold Threshold NonThreshold Chronic Hazard Quotient
Slope Factor Threshold TDI Intake (% for Assessment (TDI- Risk
Chronic TDI) Background)

(mg/kg-day)” (mg/kg/day) (mg/kg/day) (mg/kg/day) (mg/kg/day) (unitless) (unitless)
1319-33-1 Boronatrocalcite/UlexiteA 9.6E-02 9.6E-02 1.4E-03 1.5E-02
7789-38-0 Sodium bromate 3.0E-03 3.0E-03 60.00 2.5E-07 2.1E-04 -- 7.0E-02
7727-54-0 Diammonium peroxidisulphate 2.1E-02 2.1E-02 152.75 6.4E-07 5.4E-04 -- 2.6E-02
111-30-8 Glutaraldehyde 4.0E-02 4.0E-02 78.85 3.3E-07 2.8E-04 -- 6.9E-03
1303-96-4 Sodium Tetraborate Decahydrate 9.6E-02 9.6E-02 44.74 1.9E-07 1.6E-04 -- 1.6E-03
61789-77-3 Dicoco dimethyl quaternary ammonium chloride 1.0E-01 1.0E-01 4.96 2.1E-08 1.7E-05 -- 1.7E-04
61791-00-2 Fatty acids, tall-oil, ethoxylated 1.0E+01 1.0E+01 0.47 2.0E-09 1.6E-06 -- 1.6E-07
68527-49-1 Thiourea, polymer with formaldehyde and 1-phenylethanone 1.0E+00 1.0E+00 0.35 1.5E-09 1.2E-06 -- 1.2E-06
68951-67-7 Aliphatic alcohols, ethoxylated #2 5.0E-01 5.0E-01 0.29 1.2E-09 1.0E-06 -- 2.1E-06
107-19-7 Prop-2-yn-1-ol 5.0E-03 5.0E-03 0.12 4.9E-10 4.1E-07 -- 8.3E-05
629-73-2 Hexadec-1-ene 1.0E-01 1.0E-01 0.07 3.0E-10 2.5E-07 -- 2.5E-06
Total Risk (mixture) 1.19E-01

Note:

This scenario is deemed protective of the following scenarios due to the less frequent and short duration of exposures:
- Worker exposure during a spill (i.e.a couple breaks on a tank and releases product onto the worker) or leak scenarios




AECOM Client Name: Tamboran

Project Name: Beetaloo Chemical Risk Assessment

Dermal Exposure to Chemicals via Contact with Flow Back Water - HVFR/SW Recipe

Chronic Exposures
General Data/ Equations
Exposure Parameters

Exposure Calculations (RME)
Dermal Contact with Flow Back Water by Workers

Units

Exposure Frequency (EF) days/year 20 Assume work 5 days per week for 1 month during the fraccing period
Exposure Duration (ED) years 0.083 Maximum duration of the frac. Works will be complete in one month.
Body Weight (BW) kg 78 Average male and female adults as per enHealth 2012
Averaging Time - NonThreshold (ATc) days 25550 USEPA 1989 and CSMS 1996
Averaging Time - Threshold (ATn) days 30.42 USEPA 1989 and CSMS 1996
Hands and forearms exposed (enHealth 2012) Occupational HSE would require long pants and closed shoes on

Surface Area (SAw) cm? 2300 Australian work sites; forearms conservatively included
Exposure Time (ET) hr/day 1 Assume contact with flow back water for 1 hours per day
Conversion Factor (CF) L/cm® 1.E-03 Conversion of units
Intake Factor = SAW*ET*CF*EF*ED L-hr/(cm-kg-day) 1.9E-06 NonThreshold

BW*AT 1.6E-03 Threshold

Daily Intake from Water = Concentration in Water x Dermal Permeability x Intake Factor (ref: USEPA 1989, 2004)
NonThreshold Risk = Daily Intake from Water for NonThreshold Effects x Slope Factor
Hazard Quotients = (Daily Intake from Water for Threshold Effects/ADI)

Chemical Toxicity Data Concentration Daily Intake Calculated Risk
Non-Threshold Chronic Background Chronic TDI Dermal in Water NonThreshold Threshold NonThreshold Chronic Hazard
Slope Factor Threshold TDI Intake (% chronic Allowable for Permeability Risk Quotient
TDI) Assessment (TDI-
Background)

(mg/kg—day)'1 (mg/kg/day) (mg/kg/day) (cm/hr) (mg/kg/day) (mg/kg/day) (unitless) (unitless)
1319-33-1 Boronatrocalcite/Ulexite A 9.6E-02 9.6E-02 6.0E-04 6.2E-03
7789-38-0 Sodium bromate 3.0E-03 3.0E-03 3.8E-9 60.00 4.4E-13 3.7E-10 -- 1.2E-07
7727-54-0 Diammonium peroxidisulphate 2.1E-02 2.1E-02 1.0E-3 152.75 2.9E-07 2.5E-04 -- 1.2E-02
111-30-8 Glutaraldehyde 4.0E-02 4.0E-02 3.3E-4 78.85 4.9E-08 4.1E-05 -- 1.0E-03
1303-96-4 Sodium Tetraborate Decahydrate 9.6E-02 9.6E-02 9.1E-4 44.74 7.9E-08 6.6E-05 -- 6.9E-04
61789-77-3 Dicoco dimethyl quaternary ammonium chloride 1.0E-01 1.0E-01 1.8E-1 4.96 1.7E-06 1.4E-03 -- 1.4E-02
61791-00-2 Fatty acids, tall-oil, ethoxylated 1.0E+01 1.0E+01 2.1E-2 0.47 1.9E-08 1.6E-05 -- 1.6E-06
68527-49-1 Thiourea, polymer with formaldehyde and 1-phenylethanone 1.0E+00 1.0E+00 1.0E-3 0.35 6.7E-10 5.6E-07 -- 5.6E-07
68951-67-7 Aliphatic alcohols, ethoxylated #2 5.0E-01 5.0E-01 2.9E-1 0.29 1.6E-07 1.4E-04 -- 2.7E-04
107-19-7 Prop-2-yn-1-ol 5.0E-03 5.0E-03 4.2E-4 0.12 9.6E-11 8.1E-08 -- 1.6E-05
629-73-2 Hexadec-1-ene 1.0E-01 1.0E-01 2.0E+1 0.07 2.7E-06 2.3E-03 -- 2.3E-02
Total Risk (mixture) 5.7E-02

Note:

This scenario is deemed protective of the following scenarios due to the less frequent and short duration of exposures:
- Worker exposure during a spill (i.e.a couple breaks on a tank and releases product onto the worker) or leak scenarios
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Aerosol Exposure - HVFR/SW Recipe
The concentration of COPC in aerosol spray was estimated by calculating the concentration for driftable droplets using a mixed box model in which steady state
An emission factor for driftable aerosol was estimated using the algorithm presented below.

Emission Factor for Driftable Aerosol Algorithm

/ 7 \
. Spray Vol ()‘;‘) x Aerosol ayirrapie (90)
Box Centre-(m) x =
; BoxVR (5
Emission Factorarifrapie cerosoi ( s) = =
‘ EEaslSiah

BoxDistance= (m)

Aerosol Exposure Modelling Notes:

1) The inhalation of chemicals in mist/aerosol resultant from irrigation activities is dependent upon the concentration in water, the amount of water used per unit time, how
close a person stands to the spray generation, how long they are in a position of exposure and the extent of spray drift (determined by the size of the water droplets and
speed/direction of the wind). These equations are applicable for non-volatile contaminants that are inhaled.

2) These equations calculate the concentration for driftable droplets using a simple well mixed box model in which steady state air concentrations are calculated. The
'Inverse square law' is then applied to approximate the air concentration at a distance from the virtual air box. This law assumes the further away a receptor is from the
spray source, the density of the droplets will decrease. The density of the spray droplets is inversely proportional to the square of the distance from the source.

Parameter Units Value Description

Spray box length m 3 Assume a ‘spray box’ of 3 m long.

Spray box width m 3 Assume a ‘spray box’ of 3 m wide.

Box Centre m 1.5 Distance to centre of box is 1.5 m.

BOXpistance m Distance the irrigation worker is from the ‘spray box’.

2 Assumed a distance of 2 m.

AerosOlyitabie ) . ) .
Proportion of aerosol spray that drifts outside the ‘spray
box’ and available for exposure. Assumed 0.2, based

unitless on a droplet size of 400 — 500 pm that falls
approximately 0.3 m in less than 10 seconds, with a
lateral drift of approximately 3.5 m in a 5 km/hr wind
0.2 (i.e. a light breeze) (Grisso et al. 2013).
Spray Volume L/hr 1800 L/min, irrigation value adopted from NZ MtE
1800.0 (2011) Appendix 5A.
Wind speed mhr
9000 Based on windspeed of 2.5 m/sec
BoxVR i . . s
s Ventilation rate of spray in the ‘spray box’. Assumed to
m/hr be 81,000 m3/hr based on a wind speed of 9000 m/hr,
81000.0 and a ‘spray box’ dimension of 3 x 3 m.

Concentration in Water

Generation rate of

Driftable Aerosol

Chemical chemical in volume Emission Factor
mg/L mg/hr Lim?®
1319-33-1 Boronatrocalcite/UlexiteA 145697.8836 2.500000E-03
7789-38-0 Sodium bromate 60.00 21600 2.500000E-03
7727-54-0 Diammonium peroxidisulphate 152.75 54990.23214 2.500000E-03
111-30-8 Glutaraldehyde 78.85 28384.49093 2.500000E-03
1303-96-4 Sodium Tetraborate Decahydrate 44.74 16106.10369 2.500000E-03
61789-77-3 Dicoco dimethyl quaternary ammo 4.96 1785.188109 2.500000E-03
61791-00-2 Fatty acids, tall-oil, ethoxylated 0.47 168.6661334 2.500000E-03
68527-49-1 Thiourea, polymer with formaldehy 0.35 125.6460265 2.500000E-03
68951-67-7 Aliphatic alcohols, ethoxylated #2 0.29 105.3553638 2.500000E-03
107-19-7 Prop-2-yn-1-ol 0.12 42.43479931 2.500000E-03
629-73-2 Hexadec-1-ene 0.07 25.75353337 2.500000E-03
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Exposure to Chemicals via Inhalation of Mist from the Evaporation Units - HVFR/SW Reci
Chronic Exposures Exposure Calculations (RME)

General Data/ Equations Inhalation of Mist by Workers
Exposure Parameters
Exposure Frequency (EF) days/year 240 Exposure for 5 days per week minus 4 weeks holidays
Exposure Duration (ED) years 1 Maximum duration that the flowback tank will be on-site
Professional judgement for irrigation exposure. Assume worker to
Exposure Time (ET) hr/day 1 be near tank for 1 hours every working day.
Driftable aerosol emission factor (EMF) L/m3 2.50E-03 Calculated
Aerosol Inhalation Bioavailability (AAF) unitless 1.0 Assume 100% bioavailability
Averaging Time - Threshold (AT) years 1.0 USEPA 1989 and CSMS 1996
ITE. L8 EmF <X AAF < ETy, X EF x ED
e 365 f;;s < 24 —‘Ffo‘:’ =< AT

Daily Intake = Concentration in Water x Intake Factor (ref: USEPA 1989)
Hazard Quotients = (Daily Intake from Water for Threshold Effects/ADI)

Threshold Intake and Risk Calculations

Groundwater Aeros_o I Driftable Aerosol RfC Adul_t EXPOSl."e
. . Inhalation s Adult Exposure Adjusted Air Hazard Index
Chemical Concentration . oy Emission Factor (Background .
Bioavailability Factor (threshold) Concentration (Adult)
Corrected)
(threshold)

(unitless) (L/Im®) (mg/m®) (L/Im®) (mg/m®) (unitless)

1319-33-1 Boronatrocalcite/UlexiteA 404.72 2.00 2.50E-03 3.36E-01 6.85E-05 2.77E-02 8.3E-02
7789-38-0 Sodium bromate 60.00 3.00 2.50E-03 1.05E-02 6.85E-05 4.11E-03 3.9E-01
7727-54-0 Diammonium peroxidisulphate 152.75 4.00 2.50E-03 7.35E-02 6.85E-05 1.05E-02 1.4E-01
111-30-8 Glutaraldehyde 78.85 6.00 2.50E-03 1.40E-01 6.85E-05 5.40E-03 3.9E-02
1303-96-4 Sodium Tetraborate Decahydrate 44.74 7.00 2.50E-03 3.36E-01 6.85E-05 3.06E-03 9.1E-03
61789-77-3 Dicoco dimethyl quaternary ammonium chloride 4.96 10.00 2.50E-03 3.50E-01 6.85E-05 3.40E-04 9.7E-04
61791-00-2 Fatty acids, tall-oil, ethoxylated 0.47 17.00 2.50E-03 3.50E+01 6.85E-05 3.21E-05 9.2E-07
68527-49-1 Thiourea, polymer with formaldehyde and 1-phenylethanone 0.35 18.00 2.50E-03 3.50E+00 6.85E-05 2.39E-05 6.8E-06
68951-67-7 Aliphatic alcohols, ethoxylated #2 0.29 19.00 2.50E-03 1.75E+00 6.85E-05 2.00E-05 1.1E-05
107-19-7 Prop-2-yn-1-ol 0.12 20.00 2.50E-03 1.75E-02 6.85E-05 8.07E-06 4.6E-04
629-73-2 Hexadec-1-ene 0.07 21.00 2.50E-03 3.50E-01 6.85E-05 4.90E-06 1.4E-05
Total Threshold Risk (mixture) 6.65E-01
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Summary of Risk to Workers - HVFR/SW Recipe
Exposure fo Target Chemicals - Theoretical Data

Receptor/Exposure Pathway

Use of Stimulation Fluid in Hydraulic Fracturing

HYBRID Recipe

Calculated HI

100% Mass
Return

Workers
Ingestion of Chemicals via Incidental Contact with Flowback Water 0.12
Dermal Exposure to Chemicals via Incidental Contact with Flowback Water 0.06
Inhalation of mist from the evaporation units 0.67
Total Risk 0.8

Client Name: Tamboran
Project Name: Beetaloo Chemical Risk Assessment
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Concentration in

Tier 2 Assessment

Tier 2 Assessment

r 2 Assessment

T
Chemical Name CAS Number ::J‘Z;:Sd Fluid | Ecotoxicity' Toxicity? Biodegradation® Bioaccummulative' Tier 1 Screening Assessment Worker Ingestion Risk Worker Dermal Risk E:Lke' Aerosol Inhalation Hazard Quotient Outcome of Tier 2 Worker Risk Assessment’
96 h LC50, Oncorhynchus mykiss = 5 - 7 mg/L
32 ﬁ ;e(’:":'u"l')s ’“:C,“’C""”s' [‘OZESC - /C 1-033 mglL. Based on the calculated HQ the chemical is of low concern for
Alcohol, C11-14, ethoxylated 78330-21-9 15 aphinia magna = 2.5 mgi. Based on chronic: High |Readily Not bi Tier 2. 1.1E-05 6.16E-03 2.9E-07 6.2E-03 workers (refer to individual toxicity profile and risk calculations for
21 d NOEC Daphnia magna = 0.7 - 1.75 mglL. e auai
96 h EC50 (green algae) = 1.4 mg/L -
EC50 (3 h) for mi i =140 mall
Proprietary Proprietary Proprietary Proprietary Proprietary Proprietary Proprietary Tier 1 (NICNAS) NA NA NA NA NA
Performatrol Proprietary Proprietary Proprietary Proprietary Proprietary Proprietary Tier 1 NA NA NA NA NA
96 h LC50 fish = 440 t0 1,516 mg/L.
o o~y 24 h EC50 value for invertebrates is 85 mg/L. - .. ’ ’
Citric Acid, monohydrate 77920 1 T e it oo e oS 300 10 640 molL Based on chronic: Low | Expected to be readily biodegradable |Not bioaceumulative Tier 1 (NICNAS) NA NA NA NA NA
8 d freshwater static test for the algae Scenedesmus quadricauda, NOEC = 425 mg/L
Based on acute: Ve e e g B s o Based on the calculated HQ the chemical is of low concern for
Distillates, hydrotreated light 64742-47-8 15 Lowest acute endpoint for Daphnia = 0.018 mg/L (modelled) e “Very | Readily biodegradable 9 78 104.06, and | giq 5 5,307 4.75E-04 2.9E-06 4.8E-04 workers (refer to individual toxicity profile and risk calculations for
igh calculated BCF values of 598 to 11,430 Likg ey
wetweight -
96 h acute Bluegill sunfish LG50 = 112 mglL
48 h acute Oyster larvae LCS50 = 2.1 g/l
96 h acute Green crabs LC50 = 465 mglL
96 h acute Grass shrimp LC50 = 41 mg/L
48 acute Daphnia magna LC50 = 0.35 mg/L Based on chronic: Based on the calculated HQ the chemical is of low concern for
Glutaraldehyde 111308 03 48 acute Daphnia magna LG50 = 16.3 mg/L Based on * | Readily biodegradable No based on the Log Pow of -0.01 Tier 2 2,6E-05 3.94E-06 1.5E-04 1.8E-04 workers (refer to individual toxicity profile and risk calculations for
21 d reproductn Daphnia magna LOEC = 4.3 mg/L, NOEC = 2.1 mgiL further detail).
96 h algal growth inhibition Selenastrum capricomutum ILm = 3.9 mg/L (median
inhibitory limit)
96 h algal growth inhibition Scenedesmus subspicatus EC50 = 1.0 mg/L.
Bacterial inhibition Sewaae microbes 1C50 = 25-34 mall
96 h-LC50 fish = 215 mg/L Based on the calculated HQ the chemical is of low concern for
Glyoxal <1% 107222 22 Invertebrates EC50 > 100 mg/L Based on chronic: Low | Expected to be readily biodegradable |Not bioaceumulative Tier2 5,805 1.57E-06 3.26-04 3.6E-04 workers (refer to individual toxicity profile and risk calculations for
NOEC fish = 119 mall (a.i further detail)
_ Based on the calculated HQ the chemical is of low concern for
Methanol 67-56-1 03 f‘”“‘e LC50s = 15,400 to 29,400 mg/L Based on acute: Low | Readily biodegradable No based on the Log Kow of 0.74 Tier2 2.8E-05 4.16E-06 1.6E-04 1.9E-04 workers (refer to individual toxicity profile and risk calculations for
nvertebrates, chronic NOEC = 32,000 mglL. prorkers ete
Fish 96 h LC50 = 98 - 487 mg/L Based on chronic: Based on the calculated HQ the chemical is of low concern for
Nitrilotriacetic acid, trisodium salt monohydrate 5064-31-3 1 Fish NOEC = 54 mg/L Mod: : Readily biodegradable No based on the Log Pow of -13.2 Tier 2 3.5E-04 1.83E-12 2.0E-03 2.3E-03 workers (refer to individual toxicity profile and risk calculations for
L erate f
Invertebrates NOEC = 9.3 mg/L further detail).
Daphnia pulex (water flea) 24- and 48-h LC50 >1.1 g/L
Plagioclase Feldspar/Kadlinite 1332687 10 P. trilineatum 12-h LC50 = 170 mg/L Based on acute: Low | N.A.(Inorganic) N.A. (Inorganic) Tier 1 NA NA NA NA NA
0. fasciatus 12:h LC50 = 710 mall
96 h LC50 for Brachydanio rerio is >2,500 mg/L.
Poly Anionic Celluiose 9004324 15 48 h LC50 for Daphnia magna is >5,000 mg/L; Based on acute: Low | Not readily Not bi Tier 1 (NICNAS) NA NA NA NA NA
96 h EC0 for Selenastrum capricomutum is 500 ma/l
96 1 LUOU TN FImepnaies promeias = o0 Mg/
Potassium Chioride 7447407 18 48 h LC50 Lepomis macrochirus, Oncorhyncusmykiss and lctalurus punctatus = 720 - | Based on chronic: Low | N.A.(Inorganic) N.A. (Inorganic) Tier 1 (NICNAS) NA NA NA NA NA
96-hour fish LC50 value = 80 mg/L -~ — ; -
Potassium Hydroxide 1310-58-3 03 48-hr invertebrate ECS0 value = 40 mg/L. Based on acute: Low | N.A.(Inorganic) N.A. (Inorganic) Tier 1 NA NA NA NA a“\j:“ a’:f::ﬁ :’gf“y only (irrtant and corrosive), not systemically
120-hr aloae EC50 value = 1337 mall Y
A Not torio via oral erposure. | NA. Not todc via dormal Based on the calculated HQ the chemical is of low concern for
Quartz/Cristobite 14808-60-7 10 acute data >10 g/L Based on acute: Low | N.A.(Inorganic) N.A. (Inorganic) Tier 1 - oral expor - 23801 2301 workers (refer to individual toxicity profile and risk calculations for
as not absorbed via Gl tract | exposure. prorkers ete
Smecite 12199-37-0 10 96 hr Oncorhynchus mykiss (Rainbow Trout) LC50 = 19000 mg/L Based on acute: Low | N.A.(Inorganic) N.A. (Inorganic) Tier 1 NA NA NA NA NA
Sodium Bicarbonate 144558 05 21 d Daphnia NOEC = 576 mg/L Based on chronic: Low |N.A.(Inorganic) N.A. (Inorganic) Tier 1 (NICNAS) NA NA NA NA NA
96-hour LC50 Bluegill sunfish (Lepomis macrochirus) = 300 mg/L Based on the calculated HQ the chemical is of low concern for
Sodium Carbonate 497198 029 96-hour LC50 to mosquitofish (Gambusia affnis) = 740 mg/L Based on acute: Low | N.A.(Inorganic) N.A. (Inorganic) Tier2 1.1E-05 1.49E-10 5.9E-05 6.9E-05 workers (refer to individual toxicity profile and risk calculations for
48-hour EC50 o the i Ceri ia of. dubia = 200 to 227 mall further detail)
; - y T acute endpoint for Fish = 1280 mg/L = ’ ’ o1
Sodium Chloride 7647-14-5 17.61 NOEC for Daphnia = 314 mall Based on chronic: Low |N.A.(Inorganic) N.A. (Inorganic) Tier 1 (NICNAS) NA NA NA NA NA
96hLC50 Fish > 100 mg/L
Sodium erythorbate 6381-77-7 02 48 h EC50 Daphnia magna = 84 - 100 mg/L Based on acute: Low | Not readily Not bi Tier 1 (NICNAS) NA NA NA NA NA
72 h NOEC alaa = 20 mall.
; : g Measured acute endpoints for fish = 196 mg/L ] ’ ’ " NA. Acute toxicity only (iritant and corrosive), not systemically
Sodium hydroxide 1310-73-2 03 B B O e e T Based on acute: Low | N.A.(Inorganic) N.A. (Inorganic) Tier 1 NA NA NA NA D e 1o
Crassostrea virginica 96 h = 1000 mg/L
Starch 9005-25-8 4 Orthopristis chrysoptera 96 h = 5000 mg/L Based on acute: Low | Expected to be readily biodegradable |Not biocaccumulative Tier 1 NA NA NA NA NA
Bairdiella chrysoura 96 h = 5000 mall
Daphnia magna (Water flea), 48 h, stalic, EC50 = 0.3 mglL
Salmo gairdneri (Rainbow trout), 96 h, static, LC50 = 0.16 mg/L. 5 o
" aint ) 'S ) ased on the calculated HQ the chemical is of low concern for
Tetrahydro-3,5-dimethyl-1,3,5-thiadiazine-2-thi 533744 4 Ankistrodesmus bribaianus (Green alga), 72 h, static, EC50 = 1.08 mg/L. Based on acute: Very | g oted to be readily biodegradable | Not bioaccumulative Tier2 28E-03 6.53E-04 1.6E-02 1.9E-02 workers (refer to individual toxicity profile and risk calculations for
Colinus virginianus (Bobwhite quail), 21 d, LD50 = 415 mg/kg bw high e oo
Colinus virginianus (Bobwhite quail), 25 weeks, NOEL = 100 mglkg food -
Xanthan Gum 11138662 15 Acute Fish (measured) = 420 mg/L Based on acute: Low | Expected to be readily biodegradable |Not bioaccumulative Tier 1 (NICNAS) NA NA NA NA NA
96-h-LC50 for fish = 690 mg/L
ggg&;‘:’;:";ﬂ;i‘ 7’:‘)92““‘ " Based on chronic: Based on the calculated HQ the chemical is of low concern for
Guanidine, hydrochloride (1:1) 50-01-1 7 phnia =702 mg " |Expected to be readily biodegradable | Not bioaccumulative Tier 2 25604 4.37E-09 14E-06 25E-04 workers (refer to individual toxicity profile and risk calculations for
NOEC for Daphnia = 2.9 mg/L Moderate f
n further detail).
EC50 for algae = 335 mg/L
NOEC for aloae = 6.3 mall
LC50 = 357 mglL (fish)
Polyacrylamide 38193-60-1 15 LC50 = 212 mglL (invertebrates) Based on acute: Low | Not readily Not Tier 1 NA NA NA NA NA
EC 50 = >1000 mall_ (alose)
96h EC50 for fish >100mg/L
Calcium Carbonate 1317653 15 48 h EC50 for Daphnia >100 mg/L Based on acute: Low | N.A.(Inorganic) N.A. (Inorganic) Tier 1 (NICNAS) NA NA NA NA NA
72 h ERCS0 for alaze >14 malL
Long-term toxicity data are available for three trophic levels:
. 6. 33 days NOEC: 1.26 mglL (Fish) Based on chronic: ) ) )
Barite 13462-86-7 0.12 e NOEG. 20 e epratos) e o N.A.(Inorganic) N.A. (Inorganic) Tier 1 (NICNAS) NA NA NA NA NA
72 hrs NOEC: 1.15 malL (Alaae)
Triazine based biocide C572,2,2'(hexahydro-1,3, 5-triazine- LC50 for fish 240.04 mg/L. Based on the calculated HQ the chemical is of low concern for
1,3,5-triyl) triethanol 4719-04-4 0.00101 LC50 for invertebrates 60.67 mg/L. Based on acute: High | Expected to be readily biodegradable. | Not bicaccumulative Tier 2 5.5E-08 1.86E-12 3.4E-07 3.6E-07 workers (refer to individual toxicity profile and risk calculations for
EC50 for freshwater alaae: 6.6 mall further detail)
‘Algae NOEC/EC10 = 28 mg SO32-1L Based on the calculated HQ the chemical is of low concern for
Ammonium hydrogensuifite 10192-30-0 0.00071 Invertebrates NOEC/EC10 = 58.41 mg SO32-/L Based on chronic: Low | N.A.(Inorganic) N.A. (Inorganic) Tier 2 22608 6.36E-13 12607 15607 workers (refer to individual toxicity profile and risk calculations for
Fish NOEC/EC10 = 50 ma SO32-IL further detail.
Sulphur Dioxide (Impurity) 7446095 0.00071 Sulfur dioxide is not present as a substance. It s formed during decomposition. Sulphur |y, NA NA NA NA NA NA NA NA
dioxide s a gaseous substance and does not remain present in the aquatic environment.
Fathead minnow LC50: 810 mg/L
; Rainbow trout LCS0; > 100 mg/L ) ' o1
Partially hydrolysed polyacrylamide 9003058 0.00117 st 300 mool. Based on acute: Low | Not readily Not Tier 1 (NICNAS) NA NA NA NA NA
Daohnia maana LC50: 470 mall
Brachydanio rerio 96-hour LC50 >2,500 mg/L
- oo y Daphnia magna 48-hour EC50 >5,000 mg/L ) ' or 1
Polyanionic cellulose, low viscosity 9004-32-4 0.00338 B T o oo a7 20 s Based on acute: Low | Not readily Not Tier 1 (NICNAS) NA NA NA NA NA
i 96-hour EC50 500 mall
Long-term toxicity data are available o three trophic levels:
) 33 days NOEC: 1.26 mglL (Fish) Based on chronic: ’ ) 1
Barium sulphate 7727437 0.08743 T NOEG 2 ates) Daseq on N.A.(Inorganic) N.A. (Inorganic) Tier 1 (NICNAS) NA NA NA NA NA
72 hrs NOEC: 1.15 mall_(Alase)
Filming amine L.C50 (96 h) for fish: 681.2 mg/L. Sased on aoute: Based on the calculated HQ the chemical is of low concern for
Ethanol, 2,2-oxybis-, reaction products with ammonia, 68900-77-3 0.005 EC50 for daphnids: > 122 mg/L N o aoute: Not readly b Not Tier 2 1.8E-08 111E11 9.86-08 12E:07 workers (refer to individual toxicity profile and risk calculations for
moroholine derivs. Residues ErC50(72h) for alaae: 45 mall further detail.
Short-term toxicity:
NOEC (48 h): 1000 mglL (fish)
LC50 (7 day): 100000 mglL_ (fish)
EL50 (72 h): 1000 mglL (invertebrates) o
Dist ) : EL0 (48 h): 1000 mgL (crustaceans) ) -~ No. Based on log BCF of 3.17 or BCF of ) Based on the calculated HQ the chemical ks of low concern for
istillates (Fischer-Tropsch), C8-26 - Branched and Linear  |848301-67-7  |0.0000001 : Based on acute: Low | Expected to be readily biodegradable. Tier 2 1.8E-12 1.10E-09 9.8E-12 1.1E-09 workers (refer to individual toxicity profile and risk calculations for
EL50 (72 h): 1000 mg/L (algae) 14 ey
Long-term toxicity:
NOEL (33 day): >100 mgL (fish)
NOFI_(21 dav) <100 ma/l
- P - - Short term toxicity:
;aa‘:;’l:ﬂ::y;ar:‘dz“ézz’;:‘:;gxﬁ‘;x‘:‘z detylenetriamine, LC50 (4 days): 100 mglL (fish) s, Based on the esimated Log Kow of 11 |- Based on the calculated HQ the chemical is of low concern for
filheulithvii 68990-47-6 0.007 NOEC (4 days): 100 mglL (fish) Based on acute: Low | Not readily biodegradable ves. Based o o Tier 2 25608 1.14E-08 14E-07 1.7E-07 workers (efer to individual toxicity profile and risk calculations for
LOEC (4 days): 100 mglL (fish) 9 2). further detail).
1CA0 (48 hY 100 ma/l
Short term toxicity data: o
’ ) ’ Based on the calculated HQ the chemical is of low concern for
(2-methoxymethylethoxy)propanol 34500-04-8 0.007 EC50s/LC50s >1000 g/l in daphnia (48 hr), fish (96 hr) and algae (7 days). Based on chronic: High | Expected to be readily biodegradable, | NOt bioaccumulative. Based on the Log Kow | 7ig, 5 2.5€-08 1.54E-09 14E-07 16E-07 workers (refer to individual toxicity profle and risk calculations for

Long term toxicity data:
NOEC: 0.5 malL (daphnia)

0f 0.004 at 25 °C (Log Kow <4.2).

further detail).

font Name: Tamboran
taloo Chemical Risk Assessment
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i : . 2 1 . o c g ; !
Chemical Name CAS Number ::j‘:.l:sd Fluid | Ecotoxicity’ Toxicity Biodegradation Bioaccummulative Tier 1 Screening Assessment Worker Ingestion Risk At s e \:l:‘r(k-r Aerosol Inhalation Hazard Quotient Outcome of Tier 2 Worker Risk Assessment
SO T ToXTIy:
LC50 (4 days): 3.4 pg/L (fish) " Based on the calculated HQ the chemical is of low concern for
1-etradecene 1120-36-1 0.0000001 EC50 (48 h): 2.8 pglL (invertebrates) Based on chronic: Low | Expected to be readily biodegradable. (VL“ E:‘Ne‘: 3“2""9 estimated Log Kow of 7.3 | rie, 3.5E-12 1.02E-08 2.0E-11 1.0E-08 workers (refer to individual toxicity profile and risk calculations for
EC50 (4 days): 4.5 gL (algae) i - further detal).
Based on read across: P
’ ; ' ! - ! R Based on the calculated HQ the chemical is of low concern for
Amides, tall oil fatty N.N-bis (hydroxyethyl) 68155204 0.0000001 Dephriex 50 (24 bourk 3.3 mg acllve matter Based on chronic: Very | g o.ted to be readily biodegradable, | Ot Pioaccumulative. Based on BAF =108 | e, 5 47613 1.54E-11 26E-12 1.8E-11 workers (refer to individual toxicity profile and risk calculations for
aphnia: 48-hour LC50 = 2.15 and 2.64 mgll high and log Kow of 3 (estimated) funher cetalh
21 d NOEC = 0.08 ma/L. -
Short term toxicity data: L
) N ) Based on the calculated HQ the chemical is of low concern for
Fatty acids, tall-ol. reaction products with 68910-93-0 0.0000001 96n-LLS0 > 100 mglL (fish) Based on acute: Expected to be readily biodegradable. | Not bicaccumulative Tier 2 35613 1.63E-13 20812 25612 workers (refer to individual toxicity profle and risk calculations for
polyethylenepolyamines 48h-EL50 = 12.41 mglL (invertebrates) Moderate funher cetalh
72h-EL50 = 39.7 ma/L (alaae) -
Sgﬁﬂié"ﬁ?ﬁﬁ"%;ﬁsm Based on acute: Based on the calculated HQ the chemical is of low concern for
Phosphoric ester of ethoxylated fatty alcohol 68585-36-4 0.0000001 48h-EL50 = 12.41 . g Expected to be readily biodegradable. | Not bioaccumulative Tier 2 3.5E-13 1.63E-13 2.0E-12 2.5E-12 workers (refer to individual toxicity profile and risk calculations for
- =12.41 mg/L (invertebrates) Moderate further detail).
72h-EL50 = 39.7 ma/L (alaae) -
Short term toxicity - Based on the calculated HQ the chemical is of low concern for
96-hr LC50 > solubility Based on chronic: Very T " . . PR L N -
Hexadec-1-ene 629-73-2 0.0000001 A N . 8 Expected to be readily biodegradable. | Not bioaccumulative Tier 2 3.5E-12 3.18E-08 2.0E-11 3.2E-08 workers (refer to individual toxicity profile and risk calculations for
ctual concentration negligible. high funher cetalh
Fish 96-hr LLO = 1000 ma/L (nominal) -
Short term toxicity data:
LL50 was > 100 mglL (fsh) Ves. Calculated BGF for constituents of this Based on the calculated HQ the chemical is of low concern for
Distillates (petroleum), hydrotreated heavy naphthenic 64742-52-5 0.0000001 EL50 was >10,000 mg/L (invertebrates) Based on chronic: Low |Not readily biodegradable Sub;mnce range between 0.4 and 71100 Lk Tier 2 4.4E-13 5.09E-08 24E-12 5.1E-08 workers (refer to individual toxicity profile and risk calculations for
Long term toxicity data: 9 g 9 further detail).
21 day NOEL: 10 mglL (invertebrates)
Short-term toxicity data:
LC50 (96 h) 40.8 pg/L (Fish) Based on chronic: Very . ) .
Lead 7439-02-1 0.0000001 LC50 (48 h) 26 po/k (invertebrates) e N.A.(Inorganic) N.A. (Inorganic) Tier 1 (below ADWG and ANZECC)  |NA NA NA NA NA
EC50 (72 h) 20.5 gl (algae)
The short-term toxicity:
Graphite 7782425 0.0000001 LC50 > 100 mg/L for the LC50 and NOEC > 100 mg/L (fish) Based on acute: Low | N.A.(Inorganic) N.A. (Inorganic) Tier 1 (NICNAS) NA NA NA NA NA
EC50 > 100 ma/L for the EC50 and NOEC > 100 ma/L for the NOEC (daphnids)
Talo 14807966 |0.0000001 No data Based on low o | Mot recdlly i Not bi Tier 1 (NICNAS) NA NA NA NA NA
Mineral oil 8042-47-5 0.0000001 Rainbow trout 96 hr LL50 (48 h) 100 mg/L Based on acute: Low | N.A.(UVCB) :;az‘:‘smj"y biodegradable based on read Tier 1 (NICNAS) NA NA NA NA NA
Fish:
2.6 pgl/L (Ptylocheilus oregonensis, from 7-day LC50)
Copper 7440508 0.0000001 131 bgl (Pimepheles promeles, 7-day LCS0) f'izz"d on chronic: Very |\ a_ (inorganic) N.A. (Inorganic) Tier 1 (NICNAS) NA NA NA NA NA
1.7 pg/L (D. pulex and G. pulex, NOEC, reproduction & mortality)
12 1 ua/l_(Hvalella azteca from 10 to 14-dav | C50)
Fish: 24 pg/L (Oncorhynchus tshawytscha; from LC50) Based on scute: Vi
Zinc 7440-66-6 0.0000001 Amphibians: Ambystoma opacum, 180 pgiL (from LOEC) non * Ve I NA. (Inorganic) N.A. (Inorganic) Tier 1 (NICNAS) NA NA NA NA NA
Ci 5.5 ua/L (C. dubia: from LC50) ‘9
Oncorhynchus mykiss 96-hour LC50: 50.6 mg/L
N Daphnia magna 48-hour EC50: 49.1 mg/L Based on acute: . . y
Calcium oxide 1305-78-8 0.0000001 Pseudokirchneriella subcapitata 72 hour EC10: 79.22 mg/L Moderate N.A. (Inorganic) N.A. (Inorganic) Tier 1 (NICNAS) NA NA NA NA NA
Cranaon i 14-dav: EC10 of 32 ma/L
Short term toxicity data:
LL50 was > 100 mg/L (fish) Yes. Calculated BCF for constituents of this Based on the calculated HQ the chemical is of low concern for
Distillates (petroleum), hydrotreated light naphthenic < 3% DM¢| 64742-53-6 0.0000001 EL50 was >10,000 mg/L (invertebrates) Based on chronic: Low |Not readily biodegradable subébance range between 0.4 and 71100 Lik Tier 2 4.4E-13 3.96E-10 2.4E-12 4.0E-10 workers (refer to individual toxicity profile and risk calculations for
Long term toxicity data: 9 g 9 further detail).
21 dav NOEL: 10 ma/L.
; 8-day LC50 0.17 mglL (fish) - ; ’ )
Aluminum not powder, dust or fume 7429-90-5 0.0000001 8-dav LO50 of 2.28 mall. Based on chronic: High [N.A. (Inorganic) N.A. (Inorganic) Tier 1 (NICNAS) NA NA NA NA NA
96h LL50 21 mglL (fish)
NOEL: 0.068 mg/L (fish) Ves. Log Kow values in the range 3.9 to Based on the calculated HQ the chemical is of low concern for
Distillates (petroleum), straight-run middle 64741-44-2 0.0000001 . Based on chronic: High | Expected to be readily biodegradable. | ' & ~°9 'ge 3 Tier 2 1.2E-11 7.32E-09 6.5E-11 7.4E-09 workers (refer to individual toxicity profile and risk calculations for
48h EL50 68 mglL (daphnia) greater than 6. further detail).
21 NOEL: 0167 mglL. (daphnia) -
72 h ErL50: 22 malL (alaae)
Short term toxicity:
LL50 (4 days): 1 g/L (fish)
LL50 (48 h): 1 g/L (invertebrates) Based on the calculated HQ the chemical is of low concern for
Bitumen 8052-42-4 0.0000001 EL50 (72 h: 1 glL (algae) Based on chronic: Low | Expected to be readily biodegradable. |N.A. (UVCB) Tier2 1.8E-12 0.00E+00 9.8E-12 1.2E-11 workers (refer to individual toxicity profile and risk calculations for
further detail).
Long term toxicity:
LL50 (28 davs): 1 o/l (fish)
Fish:
2.6 pglL (Ptylocheilus oregonensis, from 7-day LC50)
Copper (1) Oxide 1317-38-0 0.0000001 é?:s‘(‘agc";::f“e""am promelas, 7-day LC50) E;ff’d on chronic: VEry |\ A (inorganic) N.A. (Inorganic) Tier 1 (NICNAS) NA NA NA NA NA
1.7 pg/L (D. pulex and G. pulex, NOEC, reproduction & morlality)
12.1 ualL (Hvalella azteca. from 10 to 14-dav LC50).
Short term toxicity:
LC50 (4 days): 46 mglL (fsh)
LL50 (4 days): 4.5 mglL (fsh) .
- - . Based on the calculated HQ the chemical is of low concern for
Phosphoradithioic acid, mixed o,0-bis(iso-bu and pentyl) esters, 68457-79-4 0.0000001 EL50 (48 h): 23 mg/L. (invertebrates) Based on chronic: High | Not readily biodegradable Not bioaccumulative. Based on the measured | 1o, 22612 3.10E-09 12611 3.1E-09 workers (refer to individual toxicity profle and risk calculations for
EL50 (72 h): 21 mglL (algae) log Kow value of less than 3. s
Long term toxiciy:
NOEC (21 davs): 0.4 malL (i
Danio rerio: 35 d-NOEC > 26.8 mg/L
" . g Daphnia magna: 21d-NOE - o N
Tetrasodium ethylenediaminetetraacetate 64-02-8 0.0000001 Scenedesmus subspicatus: 72h-EC10 = > 100 mg/L. Based on chronic: Low | Not readily Not Tier 1 (NICNAS) NA NA NA NA NA
For Na2EDTA. Daphnia maana: 21d-NOEC = 25 malL.
The calculated risk associated with potential exposure to COPC identified in
Total Risk 3E-01 lowback water, where drilling fluid is used and assuming 100% mass

Notes

1 - Please refer to the individual toxicity profiles for further detail.

2.- Toxicity assessed using NT (2021)

3 - Biodegradation assessed as per NT (2021) and DoEE (2017)

BCF - Bioconcentration Factor
NA - Not Applicable
MOE - Margin of Exposure

NICNAS 2017 - National Assessment of Chemicals Associated with Coal Seam Gas Extraction in Australia
DoEE 2017 - Draft Risk Assessment Guidance Manual: For Chemicals Associated with Coal Seam Gas Extraction, Australian Government, Department of Energy
NT 2021 - Northern Territory Government, Department of Environment, Parks and Water Security, Environment Management Plan Content Guideline, 2021

recovery is below the target of 1, respectively. Hence, chronic health risks are!
considered to be low and acceptable.

font Name: Tamboran
Projoct Name: Bestaloo Cheical Risk Assessment
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Toxicity and Dermal Absorption Parameters
C = calculated from chronic value, Ch = chronic value adopted

Client Name: Tamboran

Project Name: Beetaloo Chemical Risk Assessment

Chemical Oral/Dermal Exposures Inhalation Exposures
Threshold Threshold
Chronic TDI Dermal Non-Threshold Chronic TC or NOAEL or
or RfD Permeability Reference RfC LOAEL Reference Reference
(mg/kg/day) (cm/hr) (mg/m® (mg/kg bw/d)

COPC in Hydraulic Fracturing Fluid Injected into Well
67-56-1 Methanol 0.037 D 3.19E-04 EPI 0.13 converted from RFD 3.7 NICNAS (2017) 100 NICNAS (2017)
64742-47-8 Hydrotreated light petroleum distillate 10 D 1.96E+00 EPI 35 converted from RFD 1000 NICNAS (2017) 100 NICNAS (2017)
111-30-8 Glutaraldehyde 0.04 D 3.25E-04 EPI 0.14 converted from RFD 4 NICNAS (2017) 100 NICNAS (2017)
14808-60-7 Crystalline silica, quartz Not toxic via oral/dermal exposure 0.003 USEPA (2019) -
78330-21-9 Alcohol, C11-14, ethoxylated® 0.5 D 1.27E+00 EPI 1.75 converted from RFD 50 NICNAS (2017) 100 NICNAS (2017)
68909-77-3 Ethanol, 2,2“0xybis-, reaction products with ammonia, 1 D 1.38E-06 EPI 35 converted from RFD 1000 REACH 1000 D

morpholine derivatives residues
107-22-2 Glyoxal <1% (Ethanedial) 0.133 D 5.88E-05 EPI 0.4655 converted from RFD 13.3 NICNAS (2017) 100 NICNAS (2017)
5064-31-3 Nitrilotriacetic acid, trisodium salt monohydrate 0.01 D 1.13E-11 EPI 0.035 converted from RFD 10 ADWG (2018) 1000 ADWG (2018)
497-19-8 Sodium Carbonate 0.0967 D 3.08E-08 EPI 0.338 converted from RFD 9.67 NICNAS (2017) 100 NICNAS (2017)
533-74-4 Tetrahydro-3,5-dimethyl-1,3,5-thiadiazine-2-thione 0.005 D 5.05E-04 EPI 0.018 converted from RFD 0.5 NRA (1997) 100 NRA (1997)
50-01-1 Guanidine, hydrochloride (1:1) 0.1 D 3.86E-08 EPI 0.350 converted from RFD 100 REACH 1000 D
34590-94-8 (2-methoxymethylethoxy)propanol 1 D 1.36E-04 EPI 3.500 converted from RFD 1000 REACH 1000 D
68155-20-4 Amides, tall ol fatty N.N-bis (hydroxyethyl) 0.75 D 7.14E-02 EPI 2625 converted from RFD 750 REACH 1000 D
64741-44-2 Distillates (petroleum), straight-run middle 0.03 D 1.36E+00 EPI 0.105 converted from RFD 30 REACH 1000 D
68457-79-4 Phosphorodithioic acid, mixed 0,0-bis(iso-bu and penty) 0.16 D 3.07E+00 EPI 0.560 converted from RFD 160 REACH 1000 D

esters, zinc salts

Triazine based biocide C572,2',2"-(hexahydro-1,3, 5-
4719-04-4 triazine-1,3,5-triyl) triethano 0.064 D 7.29E-08 EPI 0.224 converted from RFD 64 REACH 1000 D
10192-30-0 Ammonium hydrogensulfite 0.113 6.26E-08 EPI 0.396 converted from RFD 113 REACH 1000
848301-67-7 E’i':::f‘es (Fischer-Tropsch), C8-26 - Branched and 0.2 1.36E+00 EPI 0.700 converted from RFD 200 REACH 1000

Filming amine
68909-77-3 Ethanol, 2,2"-oxybis-, reaction products with ammonia, 1 D 1.38E-06 EPI 3.500 converted from RFD 1000 REACH 1000 D

morpholine derivs. Residues

Fatty acids, tall-oil, reaction products with
68990-47-6 diethylenetriamine, maleic anhydride, . 1 D 1.01E-03 EPI 3.500 converted from RFD 1000 REACH 1000 D

tetraethylenepentamine and triethylenetetramine
1120-36-1 1-tetradecene 0.1 D 6.29E+00 EPI 0.350 converted from RFD 100 REACH 1000 D
68910-93-0 Fatty acids, tall-oil, reaction products with 1 D 1.01E-03 EPI 3.500 converted from RFD 1000 REACH 1000 D

polyethylenepolyamines
68585-36-4 Phosphoric ester of ethoxylated fatty alcohol 1 D 1.01E-03 EPI 3.500 converted from RFD 1000 REACH 1000 D
629-73-2 Hexadec-1-ene 0.1 D 1.97E+01 EPI 0.350 converted from RFD 100 REACH 1000 D
64742-52-5 Distillates (petroleum), hydrotreated heavy naphthenic 0.8 D 2.52E+02 EPI 2.800 converted from RFD 800 USEPA (2011) 1000 D
64742-53-6 S;Stmes%(petm'e“m)’ hydrotreated light naphthenic < 0.8 D 1.96E+00 EPI 2.800 converted from RFD 800 USEPA (2011) 1000 D

0

8052-42-4 Bitumen 0.2 D 1.00E-03 EPI 0.700 converted from RFD 200 REACH 1000 D
Notes:

A - Read across data from Boric Acid

B - Read across data from Alcohol ethoxylates C6-C12

C - Read across data from Sodium Sulfite

References:

D - Derived (refer to individual Toxicity Profiles)

EFSA - European Food Safety Authority
EPI - USEPA Estimation Programs Interface (EPI) Suite
J- JECFA - Joint FAO/WHO Expert Committee on Food Additives

NICNAS - National Industrial Chemicals Notification and Assessment Scheme. Assessed at https://www.nicnas.gov.au/
NICNAS (2017) - Department of the Environment and Energy 2017 , National assessment of chemicals associatedwith coal seam gas extraction in Australia, prepared by the National Industrial ChemicalsNotification and Assessment Scheme

NTP - US Department of Health and Serices National Toxicology Program

OECD - Organisation for Economic Co-operation and Development Screening Information Data Set (SIDS)
REACH - ECHA REACH European Chemicals Agency Database: http://apps.echa.europa.eu



AZCOM

Exposure to Chemicals via Incidental Ingestion of Flowback fluid - Drilling Fluids

Chronic E

sures

Exposure Calculations (RME)

General Data/ Equations Units Ingestion of Flowback Water by W

Exposure Parameters

Exposure Frequency (EF) days/year 20 Assume work 5 days per week for 1 month during the fraccing period

Exposure Duration (ED) years 0.083 Maximum duration of the frac. Works will be complete in one month.
Use of Drillint Body Weight (BW) kg 78 Average male and female adults as per enHealth 2012

Averaging Time - NonThreshold (ATc) days 25550 USEPA 1989 and CSMS 1996

Averaging Time - Threshold (ATn) days 30.42 USEPA 1989 and CSMS 1996

Ingestion Rate (IRw) L/day or L/hr 0.005 Assume Incidental ingestion of 5 ml (1 tsp) of water per day during fraccing.

Bioavailability (B) - 100% Assume 100% bioavailability via ingestion of chemicals in water.

Intake Factor = IRW*ET*B*EF*ED L/kg/day 4.2E-09 NonThreshold

BW*AT 3.5E-06 Threshold

Daily Intake from Water = Concentration in Water x Intake Factor (ref: USEPA 1989)
NonThreshold Risk = Daily Intake from Water for NonThreshold Effects x Slope Factor

Hazard Quotients = (Daily Intake from Water for Threshold Effects/ADI)

Chemical

Non-
Threshold

Toxicity Data
Chronic

Slope Factor

Threshold TDI

Chronic TDI Allowable
for Assessment (TDI-

Background)

Concentration
in Water

Daily Intake Calculated Risk

NonThreshold Threshold NonThreshold Chronic Hazard Quotient

Risk

(mgfkg-day)”’ (markg/day) (ma/ka/day) (ma/ka/day) (ma/ka/day) (unitless) (unitless)
67-56-1 Methanol .
64742-47-8 Hydrotreated light petroleum distillate 1.50 - 5.3E-07
111-30-8 Glutaraldehyde 0.30 - 2.6E-05
78330-21-9 Alcohol, C11-14, ethoxvlatedB .50 - 1.1E-05
107-22-2 Glyoxal <1% (Ethanedial) 2.20 - 5.8E-05
5064-31-3 Nitrilotriacetic acid, trisodium salt monohydrate .00 - .5E-04
497-19-8 Sodium Carbonate [ 0.29 - AE-05
533-74-4 Tetrahydro-3,5-dimethyl-1,3,5-thiadiazine-2-thione. 4.00 - .8E-03
50-01-1 Guanidine, hydrochloride (1:1) 7.00 . .5E-04
(2-methoxymethylethoxy)propanol 0.007 - .5E-08
Amides, tall oil fatty N,N-bis (hydroxyethyl) 0.0000001 - 4.7E-13
Distillates (petroleum), straight-run middle 0.0000001 .5E-1 - 2E-11
68457-79-4 Phosphorodithioic acid, mixed o,0-bis(iso-bu
and pentyl) esters, zinc salts 1.6E-01 1.6E-01 0.0000001 3.5E-13 - 2.2E-12
Triazine based biocide C572,2',2"-(hexahydro-
4719-04-4 1,3, 5-triazine-1,3,5-triyl) triethano
6.4E-02 6.4E-02 0.00101 4.2E-12 3.5E-09 . 5.5E-08
10192-30-0 Ammonium hydrogensulfite 1.1E-01 1.1E-01 0.00071 3.0E-12 2.5E-09 - 2.2E-08
848301-67-7 Distillates (Fischer-Tropsch), C8-26 -
Branched and Linear 2.0E-01 2.0E-01 0.0000001 4.2E-16 3.5E-13 - 1.8E-12
Filming amine
Ethanol, 2,2'-oxybis-, reaction products with
68909-77-3 ammonia, morpholine derivs. Residues 1.0E+00 1.0E+00 0.005 2.1E-11 1.8E-08 - 1.8E-08
Fatty acids, tall-oil, reaction products with
diethylenetriamine, maleic anhydride,
tetraethylenepentamine and
triethylenetetramine
68990-47-6 1.0E+00 1.0E+00 0.007 2.9E-11 2.5E-08 - 2.5E-08
1120-36-1 1-tetradecene 1.0E-01 1.0E-01 0.0000001 4.2E-16 3.5E-13 - 3.5E-12
Fatty acids, tall-oil, reaction products with
68910-93-0 polyethylenepolyamines 1.0E+00 1.0E+00 0.0000001 4.2E-16 3.5E-13 - 3.5E-13
68585-36-4 Phosphoric ester of ethoxylated fatty alcohol 1.0E+00 1.0E+00 0.0000001 4.2E-16 3.5E-13 - 3.5E-13
629-73-2 Hexadec-1-ene 1.0E-01 1.0E-01 0.0000001 4.2E-16 3.5E-13 - 3.5E-12
Distillates (petroleum), hydrotreated heavy
64742-52-5 naphthenic 8.0E-01 8.0E-01 0.0000001 4.2E-16 3.5E-13 - 4.4E-13
Distillates (petroleum), hydrotreated light
64742-53-6 naphthenic < 3% DMSO 8.0E-01 8.0E-01 0.0000001 4.2E-16 3.5E-13 - 4.4E-13
8052-42-4 Bitumen 2.0E-01 2.0E-01 0.0000001 4.2E-16 3.5E-13 - 1.8E-12
Total Risk (mixture) - 3.5E-03
Note:

This scenario is deemed protective of the following scenarios due to the less frequent and short duration of exposures:
- Worker exposure during a spill (i.e.a couple breaks on a tank and releases product onto the worker) or leak scenarios

Client Name: Tamboran
Project Name: Beetaloo Chemical Risk Assessment
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Dermal Exposure to Chemicals via Contact with Flow Back Water - Drilling Fluids

Chronic Exposures

Exposure Calculations (RME)

Client Name: Tamboran
Project Name: Beetaloo Chemical Risk Assessment

General Data/ Equations Units ermal Contact with Flow Back Water by kers

Exposure Parameters

Exposure Frequency (EF) days/year 20 Assume work 5 days per week for 1 month during the fraccing period

Exposure Duration (ED) years 0.083 Maximum duration of the frac. Works will be complete in one month.
Use of Drilling Body Weight (BW) kg 78 Average male and female adults as per enHealth 2012

Averaging Time - NonThreshold (ATc) days 25550 USEPA 1989 and CSMS 1996

Averaging Time - Threshold (ATn) days 30.42 USEPA 1989 and CSMS 1996

Hands and forearms exposed (enHealth 2012) Occupational HSE would require long pants and closed shoes on

Surface Area (SAw) cm? 2300 Australian work sites; forearms conservatively included

Exposure Time (ET) hr/day 1 Assume contact with flow back water for 1 hours per day

Conversion Factor (CF) Licm® 1.E-03 Conversion of units

Intake Factor = SAW*ET*CF*EF*ED L-hr/(cm-kg-day) 1.9E-06 NonThreshold

BW*AT 1.6E-03 Threshold

Daily Intake from Water = Concentration in Water x Dermal Permeability x Intake Factor (ref: USEPA 1989, 2004)
NonThreshold Risk = Daily Intake from Water for NonThreshold Effects x Slope Factor
Hazard Quotients = (Daily Intake from Water for Threshold Effects/ADI)

Chemical Toxicity Data Concentration Daily Intake Calculated Risk
Non-Threshold Chronic Background Chronic TDI Dermal in Water NonThreshold Threshold NonThreshold Chronic Hazard
Slope Factor  Threshold TDI Intake (% chronic Allowable for Permeability Risk Quotiel
TDI) Assessment (TDI-
Background)
(mg/kg-day) " (ma/ka/day) (ma/ka/day) (cm/hr) (ma/L) (ma/ka/day) (ma/ka/day) (unitless) (unitless)
67-56-1 Methanol 5 .30
64742-47-8 Hydrotreated light petroleum distillate 1.0l 1.50 5.7E-06 - 4.8E-04
111-30-8 Glutaraldehyde 4. 0.30 .9E-10 - .9E-0f
78330-21-9 Alcohol, C11-14, ethoxylatedB .50 .7E-06 - 6.2E-0.
107-22-2 Glyoxal <1% (Ethanedial) .20 .5E- . .6E-0
5064-31-3 Nitrilotriacetic acid, trisodium salt monohydrate . .00 .2E- - .8E-1
497-19-8 Sodium Carbonate 9.7 0.29 .TE: - .5E-10
533-74-4 Tetrahydro-3,5-dimethyl-1,3,5-thiadiazine-2-thione 5.0l 4.00 9| - 6.5E-04
50-01-1 Guanidine, hydrochloride (1:1) 1.0E. 7.00 .2l - 4.4E-0
34590-94-8 (2-methoxymethylethoxy)propanol 1.0E+00 0.007 .8l - .5E-0
68155-20-4 Amides, tall oil fatty N,N-bis (hydroxyethyl) 7.5E-01 0.0000001 .4l . .5E-1
64741-44-2 Distillates (petroleum), straight-run middle 3.0E-02 0.0000001 .61 = 7.3E-0
68457-79-4 Phosphorodithioic acid, mixed o,0-bis(iso-bu
and pentyl) esters, zinc salts 1.6E-01 1.6E-01 3.1E+0 0.0000001 5.9E-13 - 3.1E-09
Triazine based biocide C572,2',2"-(hexahydro-
4719-04-4 1,3, 5-triazine-1,3,5-triyl) triethano
6.4E-02 6.4E-02 7.3E-8 0.00101 1.4E-16 1.2E-13 - 1.9E-12
10192-30-0 Ammonium hydrogensulfite 1.1E-01 1.1E-01 6.3E-8 0.00071 8.5E-17 7.2E-14 - 6.4E-13
848301-67-7 Distillates (Fischer-Tropsch), C8-26 - Branched
and Linear 2.0E-01 2.0E-01 1.4E+0 0.0000001 2.6E-13 2.2E-10 - 1.1E-09
Filming amine
68909-77-3 Ethanol, 2,2'-oxybis-, reaction products with
ammonia, morpholine derivs. Residues 1.0E+00 1.0E+00 1.4E-6 0.005 1.3E-14 1.1E-11 - 1.1E-11
Fatty acids, tall-oil, reaction products with
diethylenetriamine, maleic anhydride,
68990-47-6 tetraethylenepentamine and
triethylenetetramine
1.0E+00 1.0E+00 1.0E-3 0.007 1.4E-11 1.1E-08 - 1.1E-08
1120-36-1 1-tetradecene 1.0E-01 1.0E-01 6.3E+0 0.0000001 1.2E-12 1.0E-09 - 1.0E-08
68910-93-0 Fatty acids, tall-oil, reaction products with
polyethylenepolyamines 1.0E+00 1.0E+00 1.0E-3 0.0000001 1.9E-16 1.6E-13 - 1.6E-13
68585-36-4 Phosphoric ester of ethoxylated fatty alcohol 1.0E+00 1.0E+00 1.0E-3 0.0000001 1.9E-16 1.6E-13 - 1.6E-13
629-73-2 Hexadec-1-ene 1.0E-01 1.0E-01 2.0E+1 0.0000001 3.8E-12 3.2E-09 - 3.2E-08
64742-52-5 Distillates (petroleum), hydrotreated heavy
naphthenic 8.0E-01 8.0E-01 2.5E+2 0.0000001 4.8E-11 4.1E-08 - 5.1E-08
64742-53-6 Distillates (petroleum), hydrotreated light
naphthenic < 3% DMSO 8.0E-01 8.0E-01 2.0E+0 0.0000001 3.8E-13 3.2E-10 - 4.0E-10
8052-42-4 Bitumen
otal Risk (mixture) 7.3E-03
Note:

This scenario is deemed protective of the following scenarios due to the less frequent and short duration of exposures:
- Worker exposure during a spill (i.e.a couple breaks on a tank and releases product onto the worker) or leak scenarios
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Aerosol Exposure - Drilling Fluids

Client Name: Tamboran

Project Name: Beetaloo Chemical Risk Assessment

The concentration of COPC in aerosol spray was estimated by calculating the concentration for driftable droplets using a mixed box model in which steady state concentrations were

An emission factor for driftable aerosol was estimated using the algorithm presented below.

Use of Drilling Fluid

L

Emission Factorgrifrable asrosol (

Aerosol Exposure Modelling Notes:

m?

Box Centre?{m) = (

Emission Factor for Driftable Aerosol Algorithm

L
Spray Vol {Ej x‘-—‘lgrasa{dru—mb,—?{ﬂ;’b]

2
BoxVR i]
hr

) =

BoxDistance® (m)

1) The inhalation of chemicals in mist/aerosol resultant from irrigation activities is dependent upon the concentration in water, the amount of water used per unit time, how close a
person stands to the spray generation, how long they are in a position of exposure and the extent of spray drift (determined by the size of the water droplets and speed/direction of
the wind). These equations are applicable for non-volatile contaminants that are inhaled.
2) These equations calculate the concentration for driftable droplets using a simple well mixed box model in which steady state air concentrations are calculated. The 'Inverse square
law' is then applied to approximate the air concentration at a distance from the virtual air box. This law assumes the further away a receptor is from the spray source, the density of
the droplets will decrease. The density of the spray droplets is inversely proportional to the square of the distance from the source.

Parameter Units Value Description
Spray box length m 3 Assume a ‘spray box’ of 3 m long.
Spray box width m 3 Assume a ‘spray box’ of 3 m wide.
Box Centre m 1.5 Distance to centre of box is 1.5 m.
BoXpistance m Distance the irrigation worker is from the ‘spray box’.
2 Assumed a distance of 2 m.
Aerosolyittaple . . .
Proportion of aerosol spray that drifts outside the ‘spray
box’ and available for exposure. Assumed 0.2, based
unitless on a droplet size of 400 — 500 um that falls
approximately 0.3 m in less than 10 seconds, with a
lateral drift of approximately 3.5 m in a 5 km/hr wind
0.2 (i.e. a light breeze) (Grisso et al. 2013).
Spray Volume L/hr 1800 L/min, irrigation value adopted from NZ MtE
1800.0 (2011) Appendix 5A.
Wind speed mihr
9000 Based on windspeed of 2.5 m/sec
BoxVR . . . ,
s Ventilation rate of spray in the ‘spray box’. Assumed to
m*hr be 81,000 m3/hr based on a wind speed of 9000 m/hr,
81000.0 and a ‘spray box’ dimension of 3 x 3 m.

Concentration in Water

Generation rate of

Driftable Aerosol

Chemical chemical in volume Emission Factor
mg/L mg/hr Lm®
67-56-1 Methanol 0.30 108
64742-47-8 Hydrotreated light petroleum distillate 1.50 540 2.5E-03
111-30-8 Glutaraldehyde 0.30 108 2.5E-03
78330-21-9 Alcohol, C11-14, ethoxylatedB 0.01 2.6 2.5E-03
107-22-2 Glyoxal <1% (Ethanedial) 2.20 792 2.5E-03
5064-31-3 Nitrilotriacetic acid, trisodium salt monohydrate 1.00 360 2.5E-03
497-19-8 Sodium Carbonate 0.29 104.4 2.5E-03
533-74-4 Tetrahydro-3,5-dimethyl-1,3,5-thiadiazine-2-thione 4.00 1440 2.5E-03
50-01-1 Guanidine, hydrochloride (1:1) 7.00 2520 2.5E-03
14808-60-7 Crystalline silica, quartz 10.00 3600 2.5E-03
34590-94-8 (2-methoxymethylethoxy)propanol 0.007 2.52 2.5E-03
Amides, tall oil fatty N,N-bis (hydroxyethyl)
68155-20-4 0.0000001 0.000036 2.5E-03
64741-44-2 Distillates (petroleum), straight-run middle 0.0000001 0.000036 2.5E-03
Phosphoradithioic acid, mixed o0,0-bis(iso-bu
68457-79-4 and pentyl) esters, zinc salts 0.0000001 0.000036 2.5E-03
Triazine based biocide C572,2',2"-(hexahydro-
4719-04-4 1,3, 5-triazine-1,3,5-triyl) triethano 0.00101 0.3636 2.5E-03
10192-30-0 Ammonium hydrogensulfite 0.00071 0.2556 2.5E-03
Distillates (Fischer-Tropsch), C8-26 -
848301-67-7 | Branched and Linear 0.0000001 0.000036 2.5E-03
Filming amine
68909-77-3 Ethanol, 2,2"-oxybis-, reaction products with
ammonia, morpholine derivs. Residues 0.0050000 1.8 2.5E-03
Fatty acids, tall-oil, reaction products with
diethylenetriamine, maleic anhydride,
68990-47-6 tetraethylenepentamine and
triethylenetetramine
0.0070000 2.52 2.5E-03
1120-36-1 1-tetradecene 0.0000001 0.000036 2.5E-03
68910-93-0 Fatty acids, tall-oil, reaction products with
polyethylenepolyamines 0.0000001 0.000036 2.5E-03
68585-36-4 Phosphoric ester of ethoxylated fatty alcohol 0.0000001 0.000036 2 5E-03
629-73-2 Hexadec-1-ene 0.0000001 0.000036 2.5E-03
Distillates (petroleum), hydrotreated heavy
64742-52-5 |\ aphthenic 0.0000001 0.000036 256-03
Distillates (petroleum), hydrotreated light
64742-53-6 naphthenic < 3% DMSO 0.0000001 0.000036 2.5E-03
8052-42-4 Bitumen 0.0000001 0.000036 2.5E-03




Client Name: Tamboran
Project Name: Beetaloo Chemical Risk Assessment

AZCOM

Exposure to Chemicals via Inhalation of Mist from the Evaporation Units - Drilling Fluids

Chronic Exposures
General Data/ Equations

Exposure Calculations (RME)
Inhalation of Mist by Workers

Exposure Parameters
Exposure Frequency (EF) days/year 240 Exposure for 5 days per week minus 4 weeks holidays
Use of Drilli|Exposure Duration (ED) years 1 Maximum duration that the flowback tank will be on-site
Professional judgement for irrigation exposure. Assume worker
Exposure Time (ET) hr/day 1 to be near tank for 1 hours every working day.
Driftable aerosol emission factor (EMF) L/m3 2.50E-03 Calculated
Aerosol Inhalation Bioavailability (AAF) unitless 1.0 Assume 100% bioavailability
Averaging Time - Threshold (AT) years 1.0 USEPA 1989 and CSMS 1996
ITF _EmFxAAFxET!-,_I.xEF = ED
T 365 :%-:%x 24 —hg:;s x AT

Daily Intake = Concentration in Water x Intake Factor (ref: USEPA 1989)
Hazard Quotients = (Daily Intake from Water for Threshold Effects/ADI)

Threshold Intake and Risk Calculations

Aerosol " Adult Exposure
. Groundwa?er Inhalation D||f_tab.le Aerosol RIC Adult Exposure Adjusted Air Hazard Index
Chemical Concentration . S Emission Factor (Background .
Bioavailability Factor (threshold)  Concentration (Adult)
Corrected)
(threshold)
(unitless) (LIm®) (mg/m®) (LIm®) (mg/m®) (unitless)
67-56-1 Methanol 0.3 1.00 2.50E-03 1.30E-01 6.85E-05 2.05E-05 1.58E-04
64742-47-8 Hydrotreated light petroleum distillate 1.5 1.00 2.50E-03 3.50E+01 6.85E-05 1.03E-04 2.94E-06
111-30-8 Glutaraldehyde 0.3 1.00 2.50E-03 1.40E-01 6.85E-05 2.05E-05 1.47E-04
78330-21-9  [Alcohol, C11-14, ethoxylatedB 0.0 1.00 2.50E-03 1.75E+00 6.85E-05 5.00E-07 2.85E-07
107-22-2 Glyoxal <1% (Ethanedial) 2.2 1.00 2.50E-03 4.66E-01 6.85E-05 1.51E-04 3.24E-04
5064-31-3 Nitrilotriacetic acid, trisodium salt monohydrate 1 1.00 2.50E-03 3.50E-02 6.85E-05 6.85E-05 1.96E-03
497-19-8 Sodium Carbonate 0.29 1.00 2.50E-03 3.38E-01 6.85E-05 1.99E-05 5.87E-05
533-74-4 Tetrahydro-3,5-dimethyl-1,3,5-thiadiazine-2-thione] 4 1.00 2.50E-03 1.75E-02 6.85E-05 2.74E-04 1.57E-02
50-01-1 Guanidine, hydrochloride (1:1) 0 1.00 2.50E-03 3.50E-01 6.85E-05 5.00E-07 1.43E-06
14808-60-7 Crystalline silica, quartz 10 1.00 2.50E-03 3.00E-03 6.85E-05 6.85E-04 2.28E-01
34590-94-8 (2-methoxymethylethoxy)propanol 0.007 1.00 2.50E-03 3.50E+00 6.85E-05 4.79E-07 1.37E-07
68155-20-4  |Amides, tall oil fatty N,N-bis (hydroxyethyl) 0.0000001 1.00 2.50E-03 2.63E+00 6.85E-05 6.85E-12 2.61E-12
64741-44-2 Distillates (petroleum), straight-run middle 0.0000001 1.00 2.50E-03 1.05E-01 6.85E-05 6.85E-12 6.52E-11
Phosphorodithioic acid, mixed o,0-bis(iso-bu and
68457-79-4  |pentyl) esters, zinc salts 0.0000001 1.00 2.50E-03 5.60E-01 6.85E-05 6.85E-12 1.22E-11
Triazine based biocide C572,2',2"-(hexahydro-
4719-04-4 1,3, 5-triazine-1,3,5-triyl) triethano 2.24E-01 6.85E-05 6.92E-08 3.09E-07
0.00101 1.00 2.50E-03
10192-30-0 Ammonium hydrogensulfite 0.00071 1.00 2.50E-03 3.96E-01 6.85E-05 4.86E-08 1.23E-07
Distillates (Fischer-Tropsch), C8-26 - Branched
848301-67-7 and Linear 0.0000001 1.00 2 50E-03 7.00E-01 6.85E-05 6.85E-12 9.78E-12
Filming amine
Ethanol, 2,2'-oxybis-, reaction products with 3.50E+00 6.85E-05 3.42E-07 9.78E-08
68909-77-3 ammonia, morpholine derivs. Residues 0.005 1.00 2.50E-03
Fatty acids, tall-oil, reaction products with
diethylenetriamine, maleic anhydride, 3.50E+00 6.85E-05 4.79E-07 1.37E-07
tetraethylenepentamine and triethylenetetramine
68990-47-6 0.007 1.00 2.50E-03
1120-36-1 1-tetradecene 0.0000001 1.00 2.50E-03 3.50E-01 6.85E-05 6.85E-12 1.96E-11
Fatty acids, tall-oil, reaction products with
68910-93-0  |polyethylenepolyamines 0.0000001 1.00 2.50E-03 3.50E+00 6.85E-05 6.85E-12 1.96E-12
68585-36-4 Phosphoric ester of ethoxylated fatty alcohol 0.0000001 1.00 2.50E-03 3.50E+00 6.85E-05 6.85E-12 1.96E-12
629-73-2 Hexadec-1-ene 0.0000001 1.00 2.50E-03 3.50E-01 6.85E-05 6.85E-12 1.96E-11
Distillates (petroleum), hydrotreated heavy
64742-52-5  |naphthenic 0.0000001 1.00 2.50E-03 2.80E+00 6.85E-05 6.85E-12 245E-12
Distillates (petroleum), hydrotreated light
64742-53-6  |naphthenic < 3% DMSO 0.0000001 1.00 2.50E-03 2.80E+00 6.85E-05 6.85E-12 245E-12
8052-42-4 Bitumen 0.0000001 1.00 2.50E-03 7.00E-01 6.85E-05 6.85E-12 9.78E-12
Total Threshold Risk (mixture) 0.25
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Summary of Risk to Workers - Drilling Fluids
Exposure fo Target Chemicals - Theoretical Data

Receptor/Exposure Pathway Calculated HI

100% Mass
Return

Use of Drilling Fluid

Workers
Ingestion of Chemicals via Incidental Contact with Flowback Water 0.004
Dermal Exposure to Chemicals via Incidental Contact with Flowback Water 0.007
Inhalation of mist from the evaporation units 0.2

Total Risk 0.3




Newpark Drilling Fluid Recipe

Client Name: Tamboran
Project Name: Beetaloo Chem

Volume or
Concentration
Mass of Parent Compound ] . B g Tier 1 Screening Tier 2 Assessment Tier 2 Assessment Tier 2 Assessment ) . g
Chemical Name CAS Number | TR0 or Fllr:‘ ::J;t;t ) B Ecotoxicity’ Biodegradation Discussion Worker Ingeetion Risk Worker Dermal Risk Worker Aeroso! Inhalation Risk Hazard Quotient Outcome of Tier 2 Worker Risk Assessment’
ka)
Oxirane, 2-methyl-, polymer with oxirane, di-(9)-9- 67167-17-3 4001 543 Defoamer Polymer of low concern to the environment. Based on NICNAS: Low No data No data Tier 1 (NICNAS IMAP) | The risk was classified as low as itis a polymer of low concern. A Tier 2 assessment is not | NA NA NA NA
octadecencate required.
Pimephales promelas: 96-hour LL50 >1,000 (WAF) - ; -
Fatty acids, tall-oil 61790-12-3 4001 20 Defoamer Daph:\a magna: 48-hour EL50 >1,000 (WAF() ) Based on acute: Low Expected to be readily biodegradable | Not bioaccumulative. Tier 1 The risk was classified as low based on acute data and it is expected to be readily NA NA NA NA NA
- and not ATier 2 is not required.
Selenastrum capricomutum: 72-hour EL50 854.90 (WAF)
96 h LC50 for Brachydanio rerio is 2,500 mglL The risk was classified as low based on acute data. It is not expected (o be readily
Poly Anionic Cellulose 9004-32-4 775kg 5,085 Shale Stabiliser |48 h LC50 for Daphnia magna s >5,000 mg/L; Based on acute: Low Not readily bi Not bi Tier 1 (NICNAS IMAP) | biodegradable however it s not expected to be bioaccumulative. A Tier 2 assessment is not | NA NA NA NA NA
96 h ECS0 for i is 500 ma/L. required.
Acetic acid, cthery] ester, potymer with ethonol 5213245 f— 286 Shale Stabiiser | P55 N0 Unreasanable fisk {o the environment based on Tier | assessment Sased on NICNAS: Low Nt readily bh ot bi Tier 1 (NICNAS IVAP) | The fisk was classified as low based on NICNAS assessment. A Tier 2 assessment s nol || " - - -
under the NICNAS IMAP framework. reauired.
Short-term toxicity:
96 hrs LC50: >3.5 mglL_ (Fish)
48 hrs LC50: 14.5 mglL (Invertebrates)
72 hrs EC50: 1.15 mglL (Algae)
Barium Sulphate 7727437 61,800 kg 111,994 Weighting Agent Based on chronic: Low N.A.(Inorganic) N.A. (Inorganic) Tier 1 (NICNAS) The risk was classified as low based on chronic data. A Tier 2 assessment is not required. | NA NA NA NA NA
Long-term toxicity:
33 days NOEC: 1.26 mglL (Fish)
21 days NOEC: 2.9 mglL (Invertebrates)
72 hrs NOEC: 1.15 ma/L (Algae)
No acute toxicity to fish, Daphnia, or algae, though some physical effects were The risk was classified as low based on acute data. The substance is not classified as PBT.
- - observed with loading rates of greater than or equal to 10 /L (OECD 2004). Any ) ; ) Itis noted that the substance is hazardous to human health via the inhalation pathways
Crystalline silica, quartz 14808-60-7 - 2286 Weighting Agent |- 1l effects to aquatic are therefore not icological in Based on Acute: Low N-A-(Inorganic) N-A. (Inorganic) Tier 1 and as such OHAS procedures implemented by Tamboran will minimise human health | "/* NA NA NA NA
nature. No chronic toxicity data were identified. exposure. A Tier 2 assessment is not required.
Acute Toxicity
96-hr LC50 value was 4,630 mg/L in fathead minnow (Pimephales promelas)
) 48-hr EC50 was 1,062 mglL for Daphnia magna ) o bl finoranic st o ) ! ’ .
Calcium Chloride 10043-52-4 332,000kg  |429,550 gi';;ax;ez‘:“ 72-hr EC50 = >4,000 for fresh water algae Based on acute and chronic: Low :f;cai:g':f;zﬁlg:ﬂ?‘a;iifz:#:‘; :;;g‘;ﬁ:ﬁtgzzia;‘:;f;ng Tier 1 ;ng";ﬁcw:: d“ﬁ:ﬂf:uzsi;"‘:eb::i’i‘:o‘::nﬁ::’";fﬁ:'sa:;'s:sc;’rfe‘:‘f"ias’ rg:‘?‘;;ﬁf;"ce s NA NA NA NA NA
72-hr EC50 = 2,900 mglL for fresh water algae (biomass) - :
Chronic Toxicity
21-day NOEC = 160 mgL for Daphnia magna
Desiccant, Dust | EC50 = 400 1030000 mg/L The risk was classified as low based on chronic data. The substance is inorganic and
Sodium Chioride 7647-14-5 332000k |97 o . EC50 Fish = 1290 mg/L Based on Chronic: Low N.A.(Inorganic) N.A. (Inorganic) Tier 1 (NICNAS) ubiquitous in the environment. The exposure concentration is below the respective NA NA NA NA NA
ontrol Agent o ° ° p
NOEC = 314 ma/L (Daphnia) |ecotoxicty values A Tier 2 is not reauired.
The risk was classified as low based on chronic data. The substance is not classified as — ) - ) - ) — )
. X § Measured acute endpoints were available for fish (196 mg/L). . . § PBT. Management of this chemical is addressed in the EMP to prevent accidental |/ Acute toxicity only (initant - |NA. Acute toxicity only (irtant | NA. Acute toxicity only (irtant - |NA. Acute toxicity only (irrtant |\, * 5 e toxicity only (irrtant and corrosive), not
Sodium hydroxide 1310-73-2 100 kg 286 Scrubbing Agent : ! : ! Based on Chronic: Low N.A.(Inorganic) N.A. (Inorganic) Tier 1 ; ) ! and corrosive), not systemically [and corrosive), not systemically  [and corrosive), not systemically  |and corrosive), not systemically c !
Measured chronic endpoint were available for Daphnia (240 mg/L) release. OH&S procedures implemented by Tamboran will minimise human health . . . . systemically available in body
/ " ! available in body available in body available in body available in body
exposure. A Tier 2 is not required.
Ethandi, 2.7 cxybis-, rction procucts with ammoria EZ:?::E‘SE'C";‘;':S‘Z';:‘::?L (96 h) = 681.2mg/L The risk was classified as low based on acute data. It is not expected to be readily Based on the calculated HQ the chemical is of low
. 2.2-0rybts-, react " |eso09-77-3 - 2,286 Corrosion Inhibitor - Based on acute: Low Not readily biodegradable. No based on the Log Pow of 0.565 | Tier 2 i however it is not a bi ive substance. A Tier 2 assessment i |8.03E-04 5.10E-07 4.47E-03 5.28E-03 concern for workers (refer to individual toxicity profile and
morpholine derivatives residues Green alga ErC50 (72h) = 45 mg/L ° . ;
‘ ; required. risk calculations for further detail).
> 1000 ma/l
96h ECS0 for fish >100mg/L
Calcium Carbonate 471-34-1 - 113,251 Weighting Agent |48 h EC50 for Daphnia >100 mg/L. Based on acute: Low N.A.(Inorganic) N.A. (Inorganic) Tier 1 (NICNAS IMAP) | The risk was classified as low based on acute data. A Tier 2 assessment is not required. | NA NA NA NA NA
72 h ERCS0 for alase >14 malL
96 1 LC50 fish = 440 {0 1,516 mg/L
24 h EC50 value for invertebrates is 85 mg/L ) } ; : '
Gitric Acid, monohydrate 77929 375kg 857 Drilling Fluid Additive|7 d toxic limit concentration values for algz?e =300 to 640 mg/L Based on chronic: Low Expected to be readily biodegradable | Not bioaccumulative. Tier 1 (NICNAS) The risk was classified as low based on chronic data and it is expected to be readily NA NA NA NA NA
8 d freshwater static test for the algae Scenedesmus quadricauda, NOEC = 425 and not ATier2 is not required.
mall
] Crassostrea virginica 96 h = 1000 mg/L - ] -
Starch 9005-25-8 26,880kg 22,856 ;‘::’ Loss Control | 5y pristis chrysoptera 96 h = 5000 mg/L. Based on acute: Low Expected to be readily biodegradable | Not bicaccumulative Tier 1 The risk was classified s low based on aoute data and it is expected to be readily NA NA NA NA NA
jtive . and not ATier 2 is not required.
Bairdiella chrysoura 96 h = 5000 ma/l
Xanthan Gum 11138-66-2 - 4,286 Viscosifier Acute Fish (measured) = 420 mg/L Based on acute: Low Expected to be readily biodegradable | Not bicaccumulative Tier 1 (NICNAS IMAP) | The risk was classified as low based on acute data. A Tier 2 assessment is not required. | NA NA NA NA NA
Fish LC50 = 100 mglL, - ; -
Polyethylene Glycol 25322-68-3 - 1,429 Defoamer Invertebrates Lcsug: 1000 mg/L Based on acute: Low Expected to be readily biodegradable | Not bioaccumulative. Tier 1 The risk was classified as low based on acute data and it is expected to be readily NA NA NA NA NA
L and not ATier 2 is not required.
Algae EC 50 = 15.91 malL
96h-LC50 for fish = 18.57 mg/L
Octan-2-ol 123-96-6 - 1,429 Defoamer gg::isgo';’;r"a'r;fg':ﬁ‘; /SLO molL Based on acute: Low Expected to be readily biodegradable | Not bioaccumulative. Tier 1 The risk was °‘::§':‘:’ as low based on f‘;‘i:r";‘a anditis e"ge::‘:efu‘i’f ed"‘?a""y NA NA NA NA NA
72h-NOEIC for alaae = 8.7 malL
Organic Fibres / Cellulose 9004-34-6 3400kg 28,670 Lost Circulation | Poses no risk fo the based on Tier | Based on NICNAS: Low Expected to be readily biodegradable  [Not bioaccumulative Tier 1 (NICNAS IMAP) | T1® fisk was classified s low based on NICNAS assessment. A Tier 2 assessmentis not | NA NA NA NA
Material under the NICNAS IMAP framework. required.
B e e 27252-75-1 - 514 Lubricant ey ponicbrates: 40 mglL Based on acute: Low Expected to be readly biodegradable  [Not bioaccumulative Tier 1 e e o e Bl L5 e o b NA NA NA NA NA
Yes based on calculated log BCF
values for consituents that range The risk was classified as very high based on acute data. The substance is expected to be Based on the calculated HQ the chemical is of low
Distillates, hydrotreated light 64742-47-8 - 60 Lubricant Lowest acute endpoint for Daphnia = 0.018 mg/L (modelled) Based on acute: Very high Readily biodegradable from 2.78 to 4.06, and calculated | Tier 2 readily biodegradable, but is considered to have a potential to bicaccumulate. ATier2  |2.11E-05 1.90E-02 1.17E-04 191E-02 concern for workers (refer to individual toxicity profile and
BCF values of 598 o 11,430 Likg assessment is required. risk calculations for further detail).
wet-weiaht
Crassostrea virginica 96 h = 1000 mg/L - ] -
Starch, carboxymethyl ether, sodium salt 9063-38-1 - 19,999 ;‘"’a”“‘ Control | Orthopristis chrysoptera 96 h = 5000 mg/L Based on acute: Low Expected to be readily biodegradable | Not bicaccumulative Tier 1 The risk was classified as low based on acute data and it is expected to be readily NA NA NA NA NA
gent . and not ATier 2 is not required.
Bairdiela chrysoura 96 h = 5000 ma/L
96 h acute Bluegill sunfish LC50 = 112 mglL
48 h acute Oyster larvae LC550 = 2.1 mg/L
96 h acute Green crabs LC50 = 465 mg/L
96 h acute Grass shrimp LC50 = 41 mg/L
48 acute Daphnia magna LC50 = 0.35 mg/L e isk was classfied as moderate based on chonic data . The exposure concentration is Based on the calculated HQ the chemical is of low
Glutaraldehyde 111-30-8 17750 357 Biocide 48 acute Daphnia magna LC50 = 16.3 mg/L Based on Chronic: Moderate | Readily biodegradable No based on the Log Pow of -0.01 [Tier 2 fidiond e T e e e 3.14E-02 4.69E-03 1.75E-01 2.11E:01 concern for workers (refer to individual toxicity profile and
21 d reproduct'n Daphnia magna LOEC = 4.3 mg/L, NOEC = 2.1 mg/L above the respective ecotoxicity values. A Tier 2 assessment s required. risk calculations for further detail).
96 h algal growth inhibition Selenastrum capricomutum ILm = 3.9 mg/L (median
inhibitory limit)
96 h algal growth inhibition Scenedesmus subspicatus EC50 = 1.0 mg/L
Bacterial inhibition Sewage microbes IC50 = 25-34 ma/L
LC50s ranged from 15,400 to 29,400 mg/L (fish) Not bioacoumulative based on the The risk was classified as low based on chronic dala and it is expected (o be readily
Methanol 67-56-1 17750 14 Biocide 24-hour and 48-hour EC50s were > 10,000 mg/L. (Daphnia) Based on Chronic: Low Readily biodegradable [t Tier 1 i and not bi i on is below the respective |NA NA NA NA NA
Chronic toxicity studv to i NOEC was 32.000 ma/l 9 - ecotoxicity values. A Tier 2 is not reauired.
Poly(oxy-1,2-ethanediyl), Fish (Cyprinodon variegatus) 96 h LC50 > 0.53 mg/L
:‘;T‘:(';fgz“mﬁﬂfn'zﬂ_w 68909-09-1 - 571 Corrosion Inhibitor ::zz:::::z Eégf;‘;:ims‘zﬁg‘;ﬁio d’é‘gg ;‘?;L 71 mgl. Based on acute: Low Not readily bi Not bi Tier 1 The risk was classified as low based on acute data. A Tier 2 assessment is not required.  |NA NA NA NA NA
alkyl-H-imidazol-1-viethvl) ethers Algal Toxicity (Sk costatum) 72 h ErC50 = 0.53 ma/L.
Acetic acid 64197 n 286 Corosion nir | ACU1 Endpoints: Fish = 75 mglL (messure), Daphnia 050 = 32 molL Based on chronic: Low Not readily bi Not bi Tiert The risk was classified as low based on chronic data and it is expected to be readily A A A A A
ronic endpoints: Daphnia = 150 mg/L (measured) and not ATier 2 is not required.
96-hour LC50: 306.79 mglL (Fish)
Magnesium Oxide 1309-48-4 13,250k 8,057 PH Indicator 96-hour EC50: 170.6 mglL_ (Invertebrates) Based on acute: Low N.A.(Inorganic) N.A. (Inorganic) Tier 1 (NICNAS IMAP) | The risk was classified as low based on acute data. A Tier 2 assessment is not required. | NA NA NA NA NA
72-hour EC50: >100 malL (Alaae)
‘Oncorhynchus mykiss 96-hour LC50; 50.6 mg/lL
Daphnia magna 48-hour EC50: 49.1 mg/L
Calcium Oxide 1305-78-8 13,250kg 300 PH Indicator ;Sf;‘i‘:;'ghn'::ﬁyzcmb::m:Z;;"xg?t“;g;‘ﬁ;:fé Caz+ diets (60 mg |85 on chronic: Low N.A.(Inorganic) N.A. (Inorganic) Tier 1 The risk was classified as low based on chronic data. A Tier 2 assessment is not required.  |NA NA NA NA NA
Ca2+) had o effects on survival.
A 14-day Crangon inosa test showed an EC10 of 32 malL.
Acute Aquatic The risk was classified as low based on acute data. The substance is inorganic and
-96-h LLO Danio-rerio - 10,000 mg/L Not applicable, inorganic substance, | Not 20Plcable, inorganic ubiquitous in the environment. The exposure concentration is below the respective
Non-crystalline silica (impurity) 7631-86-0 13,250kg 214 PH Indicator -24-h ECL50 Daphnia magna ->10,000 mg/L. Based on acute: Low ublptous In envioament " | substance, ubiquitous in Tier 1 ecotoxicity values. It is noted that the substance is hazardous to human health via NA NA NA NA NA
~72hr-NOEL (Scenedesmus subspicatus) - 10,000 mg/L - environment. the inhalation pathways and as such OH8S procedures implemented by Tamboran
will minimise human health exposure. A Tier 2 assessment is not required.
Fish 96n-LC50 of 11,800 mg/lL
2,2°,2"- Nitrilotriethanol (TRIETHANOLAMINE ) 102716 8200L 6,000 Corrosion Inhibitor | DPnia 24h-ECS0 of 1,390 mg/L. Based on chronic: Low Not readily bi Not bi Tier 1 The risk was classified as low based on chronic data. A Tier 2 assessment is not required. | NA NA NA NA NA
Daphnia 21 day NOEC of 16 mg/L
Alga EC50 910 mall
96 hr LC50 (fish): 134 mg/L
Ethanamine, N-ethyl-N-hydroxy- 3710-84-7 8200L 1,628 Corrosion Inhibitor gg :: Eg% E:;::b;:ﬁ)"g 73 molL Based on acute: Low Not readily bi Not bi Tier 1 The risk was classified as low based on acute data. A Tier 2 assessment is not required.  |NA NA NA NA NA
28 davs NOEC (mi 100 mall
Acute toxicity:
96 h LC50 (fish): 105 mg/L
48 h ECS0 (invertebrates): 27.04 mg/L
72 h ErC50 (algae): 2.8 mg/L. ) ; ; : ’
Ethanolamine 141435 8200L 429 Corrosion Inhibitor (@) ¢ Based on chronic: Low Expected to be readily biodegradable | Not bioaccumulative. Tier 1 The risk was classified as low based on chronic data and it is expected to be readily NA NA NA NA NA
L and not ATier 2 is not required.
Chronic toxicity:
41d NOEC (fish): 1.24 mg/L
21 d NOEC (invertebrates): 0.85 mg/L
72 h EC10 (alaae): 0.7 malL.
Filration Gonrol | G7een algae (Pseudokirchnerie lla subcapitata) 72-hr EC50 (growth) = 44.0 mglL Giycolc acid is readily biodegradable | %P5 o1 11e Tmeasurec g Kow of The risk was classified as moderate based on acute data. The substance is expected to be
Sodium Glycolate (impurity) 2836-32-0 775kg 34 Aot Fathead minnows (Pimephales promelas) . 96-hr LCS0 = 164 mglL. Based on acute: Moderate and as such not persistent in the : | Tier 1 readily bi a xposure on is below the  [NA NA NA NA NA

Water fleas (Daphnia magna) 48-hr EC50 = 141 mg/L

environment.

Glycolic acid is not

ind not bic g The
respective ecotoxicity values. A Tier 2 assessment is not required.




Newpark Drilling Fluid Recipe

Client Name: Tamboran
Project Name: Beetaloo Chem

Volume or

Concentration
Mass of Parent Compound ] . B Tier 1 Screening Tier 2 Assessment Tier 2 Assessment Tier 2 Assessment ) . g
Chemical Name caS Number | TR0 or Fllr:‘ ::J::‘m} e Ecotoxicity’ Biodegradation Discussion Worker Ingeetion Risk Worker Dermal Risk Worker Aeroso! Inhalation Risk Hazard Quotient Outcome of Tier 2 Worker Risk Assessment’
ka)
- 96 hr LC50 (7ish): 670 mg/L ) ] e
;'ie’:mi':“"‘::czz:mg"‘"a‘e"' 68411-90-5 - 8,811 Shale Inhibitor 48 hr EC50 (invertebrates): 1189 mg/L Based on acute: Low Expected to be readily biodegradable | Not bioaccumulative. Tier 1 The risk was “:’:j'g‘: as low based on f‘;};";"a anditis e’i‘;e:;‘:‘; ‘°u'i’;;ea""y NA NA NA NA NA
o 9 72 hr ECS0/NOEC (alage): >97.4 malL equired.
Bridging Agent, Acute ecotoxicological endpoint values for aquatic organisms generally greatl A Tier 1 Human Health Assessment for this chemical has been conducted by NICNAS
Calcium Carbonate (Limestone) 1317-65-3 81,650kg 127,408 wagm?ngige}u o100 mg/fgwc 20‘1’ 4), Indioating Vefy ot ‘ngy 9 varealy | gased on acute: Low N.A.(Inorganic) N.A. (Inorganic) Tier 1 (NICNAS) which concluded that this chemical was identified as low concern to human health. A Tier 2 |NA NA NA NA NA
- - is not reauired.
acidifior, Bufering | 961 LCB0 (fsh): > 100 mg/
Disodium Pyrophosphate 7758169 200kg 1,429 ot 9 |48h EC50 (invertebrates): 100 mg/L Based on acute: Low N.A.(Inorganic) N.A. (Inorganic) Tier 1 (NICNAS) The risk was classified as low based on acute data. A Tier 2 assessment is not required. | NA NA NA NA NA
9 72h ECS0 (alaae): 100 mall
96-hour LC50 Bluegill sunfish (Lepomis macrochirus) = 300 mg/L
Sodium Carbonate 497-19-8 150kg 714 Drilling Aid 96-hour LC50 to mosquitofish (Gambusia affins) = 740 mg/L Based on acute: Low N.A.(Inorganic) N.A. (Inorganic) Tier 1 The risk was classified as low based on acute data. A Tier 2 assessment is not required. | NA NA NA NA NA
48-hour EC50 to the invertebrate Ceriodaphnia cf. dubia = 200 to 227 mg/L.
Acute toxcity:
96h LC50 Fish: 149.6 mg/L
48h EC50 Invertebrate: 74.9 mg/L
72h EC50 Algae: 36.8 mg/L
Sodium Sulphite 7757837 325kg 1,400 Reducing Agent Based on chronic: Low N.A.(Inorganic) N.A. (Inorganic) Tier 1 The risk was classified as low based on chronic data. A Tier 2 assessment is not required. | NA NA NA NA NA
Chronic toxicity:
NOEC Algae: 28 mg/L
NOEC Invertebrates: 28.41 mg/L
NOEC Fish: 50 ma/L
‘Algae; EC50 120n = 1,900 mgll
Sodium Sulphate 7757-82-6 325kg % Reducing Agent | Invertebrates (Daphnia magna); EC50 48h = 4,580 mg/l Based on acute: Low N.A.(Inorganic) Not bioaccumulative Tier 1 (NICNAS) The risk was classified as low based on acute data. A Tier 2 assessment is not required. | NA NA NA NA NA
Fish LC50 96h = 7.960 mall
Pimephales promelas (fish) 96-h LC50 = 1370 mg/l (nominal)
Daphnia magna (invertebrates) 48-h EC50 = 55 mg/l (nominal)
Diethanolamine 111422 13,000L 2,571 Solvent Ese“d‘*‘m""e“e"a subcapitata 96-h ErC50 = 2.2 mg/l (nominal) Based on chronic: Low Expected to be readily biodegradable | Not bioaccumulative Tier 1 The risk was classified s low based on chronic data and it is expected to be readily NA NA NA NA NA
seudomonas sp. (microorganisms) 16-h TTC = 16 mg/l (nominal) and not ATier 2 is not required.
Daphnia magna, the NOEC (21 days) was 0.78 mg/l (nominal, based on
analvtical
96 h LC50 Fish > 100 mg/L - ] ; — -
Sodium erythorbate 6381-77-7 2000kg 2,857 Oxygen Scavenger |48 h EC50 Daphnia magna = 84 - 100 mg/L Based on acute: Low Not readily bi Not bi Tier 1 (NICNAS) T"te "s!‘ was °‘ET;M asb":w' t 'SA"$ ex;“‘e" tobe t"?"‘d”{ b'w?ge':dab'e howeveritis |\ NA NA NA NA
72 NOE e 2 not a bioaccumulative substance. A Tier 2 assessment is not required.
1.C50 (96 hr) for fish: 1770 gIL - ; -
Methyl alpha-D-glucopyranoside 97-30-3 - 1371 Spotting Additive  |LOEC (48 h) for invertebrates: 100 mg/L Based on acute: Low Expected to be readily biodegradable | Not bioaccumulative. Tier 1 The risk was “:’:j'g‘: as low based on f‘;};";"a anditis e’i‘;e:;‘:‘; ‘°u'i’;;ea""y NA NA NA NA NA
LOEC (72 hi for alaae: 125.3 ma/L equired:
LC50 (96 hrs) for fish: 500 mg/L - ] -
1,2,3-Propanetriol, homopolymer 25618-55-7 - 1,307 Spotting Additive | EC50 (48 h) for invertebrates: 1 g/L Based on acute: Low Expected to be readily biodegradable | Not bioaccumulative Tier 1 The risk was °‘::§'2;’ as low based on f‘;‘i:d;'a anditis e"ge::‘: '°u‘i’f ed’ea""y NA NA NA NA NA
ECS0/NOEC (72 h) for alaae: 1 a/L equired.
LC50 (96 hrs) for ish: 500 mg/L - ; -
1,2,3-Propanetriol, (2)-9 9007-48-1 - 1,263 Spotting Additive | EC50 (48 h) for invertebrates: 1 g/L Based on acute: Low Expected to be readily biodegradable | Not bioaccumulative. Tier 1 The risk was “:’:j'g‘: as low based on f‘;};";"a anditis e’i‘;e:;‘:‘; ‘°u'i’;;ea""y NA NA NA NA NA
ECS0/NOEC (72 h) for alaae: 1 a/L equired:
LL50 (96 hrs) for fish: 1 g/L
1-Dodecene, dimer 62132-67-6 - 680 Spotting Additive Etg E:g :; g :;ig??’;f: 1ol Based on chronic: Low Not readily bi Not bi Tier 1 The risk was classified as low based on chronic data. A Tier 2 assessment is not required. |NA NA NA NA NA
21 dav NOELR fori 125 ma/L WAF.
The calculated risk associated with potential exposure o
COPC identified in flowback water, where the SLB
— b HYBRID recipe is used and assuming 100% mass

Notes
-- information not available

Tier 1 (NICNAS) - Chemical identified as of low concern for human health, as published in the National Assessment of Chemicals Associated with Coal Seam Gas Extraction in Australia (NICNAS 2017).
1 - Please refer to the individual toxicity profiles for further detail.

2.- Toxicity assessed using NT (2021)

3 - Biodegradation assessed as per NT (2021) and DoEE (2017)

BCF - Bioconcentration Factor
NA - Not Applicable

NICNAS 2017 - National Assessment of Chemicals Associated with Coal Seam Gas Extraction in Australia
DoEE 2017 - Draft Risk Assessment Guidance Manual: For Chemicals Associated with Coal Seam Gas Extraction, Australian Government, Department of Energy
NT 2021 - Northem Territory Government, Department of Environment, Parks and Water Security, Environment Management Plan Content Guideline, 2021

recovery is below the target of 1, respectively. Hence,
chronic health risks are considered to be low and




A=COM

Newpark Drilling Fluid Recipe

Toxicity and Dermal Absorption Parameters
C = calculated from chronic value, Ch = chronic value adopted

Project Name: Beetaloo

Client Name: Tamboran

Chemical Oral/Dermal Exposures Inhalation Exposures
Threshold Threshold
Chronic TDI Dermal Inhalation Non-Threshold Chronic TC or NOAEC or NOAEL or
or RfD Permeability Reference Unit Risk Slope Factor RfC LOAEC LOAEL Reference UF Reference
(mg/kg/day) (cm/hr) (ugim®"  (mglkg/day)™ (mg/m®) (mg/im®)  (mg/kg bw/d)
COPC in Hydraulic Fracturing Fluid Injected into Well
111-30-8 Glutaraldehyde 0.04 D 3.25E-04 EPI 0.14 converted from RFD 4 NICNAS (2017) 100 NICNAS (2017)
64742-47-8 Distillates, hydrotreated light 1 D 1.96E+00 EPI 35 converted from RFD 1000 OECD (2012) 1000
68909-77-3 Ethanol, 2,2"-oxybis-, reaction products with ammonia, 10 D 1.38E-06 EPI 35 converted from RFD 1000 OECD (2012) 100
morpholine derivatives residues
References:

D - Derived (refer to individual Toxicity Profiles)

EPI - USEPA Estimation Programs Interface (EPI) Suite
NICNAS (2017) - Department of the Environment and Energy 2017 , National assessment of chemicals associatedwith coal seam gas extraction in Australia, prepared by the National Industrial ChemicalsNotification and Assessment Scheme

OECD - Organisation for Economic Co-operation and Development Screening Information Data Set (SIDS)
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Exposure to Chemicals via Incidental Ingestion of Flowback fluid - Newpark Recipe

Chronic Exposures
General Data/ Equations
Exposure Parameters

Client Name: Tamboran
Project Name: Beetaloo Chemical Risk Assessment

Exposure Calculations (RME)
Ingestion of Flowback Water by Workers

Exposure Frequency (EF) days/year 20 Assume work 5 days per week for 1 month during the fraccing period
Exposure Duration (ED) years 0.083 Maximum duration of the frac. Works will be complete in one month.
Body Weight (BW) kg 78 Average male and female adults as per enHealth 2012
Averaging Time - NonThreshold (ATc) days 25550 USEPA 1989 and CSMS 1996
Averaging Time - Threshold (ATn) days 30.42 USEPA 1989 and CSMS 1996
Ingestion Rate (IRw) L/day or L/hr 0.005 Assume Incidental ingestion of 5 ml (1 tsp) of water per day during fraccing.
Bioavailability (B) - 100% Assume 100% bioavailability via ingestion of chemicals in water.
Intake Factor = IRW*ET*B*EF*ED L/kg/day 4.2E-09 NonThreshold
BW*AT 3.5E-06 Threshold

Daily Intake from Water = Concentration in Water x Intake Factor (ref: USEPA 1989)
NonThreshold Risk = Daily Intake from Water for NonThreshold Effects x Slope Factor
Hazard Quotients = (Daily Intake from Water for Threshold Effects/ADI)

Concentration
Background Chronic TDI Allowable in Water

Daily Intake
NonThreshold Threshold

Chemical Toxicity Data

Non- Chronic NonThreshold

Threshold Threshold TDI Intake (% for Assessment (TDI- Risk

Slope Factor Chronic TDI) Background)

(mg/kg-day)™

(mg/kg/day)

(mg/kg/day)

(mg/kg/day)

(mg/kg/day)

(unitless)

Calculated Risk
Chronic Hazard Quotient

(unitless)

68909-77-3 Ethanol, 2,2'-oxybis-, reaction products with ammonia, morpholil 1.0E+01 1.0E+01 2285.60 8.0E-03

64742-47-8 Hydrotreated light petroleum distillate 1.0E+01 1.0E+01 60.00 2.5E-07 2.1E-04 -- 2.1E-05

111-30-8 Glutaraldehyde 4.0E-02 4.0E-02 357.13 1.5E-06 1.3E-03 -- 3.1E-02
Total Risk (mixture) 3.22E-02

Note:

This scenario is deemed protective of the following scenarios due to the less frequent and short duration of exposures:
- Worker exposure during a spill (i.e.a couple breaks on a tank and releases product onto the worker) or leak scenarios
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Client Name: Tamboran
Project Name: Beetaloo Chemical Risk Assessment

Dermal Exposure to Chemicals via Contact with Flow Back Water - Newpark Recipe

Chronic Exposures

Exposure Calculations (RME)

General Data/ Equations Units Dermal Contact with Flow Back Water by Workers
Exposure Parameters
Exposure Frequency (EF) days/year 20 Assume work 5 days per week for 1 month during the fraccing period
Exposure Duration (ED) years 0.083 Maximum duration of the frac. Works will be complete in one month.
Body Weight (BW) kg 78 Average male and female adults as per enHealth 2012
Averaging Time - NonThreshold (ATc) days 25550 USEPA 1989 and CSMS 1996
Averaging Time - Threshold (ATn) days 30.42 USEPA 1989 and CSMS 1996
Hands and forearms exposed (enHealth 2012) Occupational HSE would require long pants and closed shoes on

Surface Area (SAw) cm? 2300 Australian work sites; forearms conservatively included
Exposure Time (ET) hr/day 1 Assume contact with flow back water for 1 hours per day
Conversion Factor (CF) L/icm® 1.E-03 Conversion of units
Intake Factor = SAW*ET*CF*EF*ED L-hr/(cm-kg-day) 1.9E-06 NonThreshold

BW*AT 1.6E-03 Threshold

Daily Intake from Water = Concentration in Water x Dermal Permeability x Intake Factor (ref: USEPA 1989, 2004)

NonThreshold Risk = Daily Intake from Water for NonThreshold Effects x Slope Factor
Hazard Quotients = (Daily Intake from Water for Threshold Effects/ADI)

Chemical

Concentration Calculated Risk

Toxicity Data
Chronic Background
Threshold TDI Intake (% chronic
TDI)

Chronic TDI
Allowable for
Assessment (TDI-
Background)
(mg/kg/day)

Dermal
Permeability

Non-Threshold
Slope Factor

(mg/kg-day)” (mg/kg/day) (cm/hr)

in Water

Daily Intake
NonThreshold Threshold

(mg/kg/day) (mg/kg/day)

NonThreshold Chronic Hazard
Risk Quotient

(unitless) (unitless)

68909-77-3 Ethanol, 2,2'-oxybis-, reaction products with ammonia, morpholine d{ 1.0E+01 1.0E+01 2285.60 5.1E-06

64742-47-8 Hydrotreated light petroleum distillate 1.0E+01 1.0E+01 2.0E+0 60.00 2.3E-04 1.9E-01 -- 1.90E-02

111-30-8 Glutaraldehyde 4.0E-02 4.0E-02 3.3E-4 357.13 2.2E-07 1.9E-04 -- 4.69E-03
Total Risk (mixture) 2.37E-02

Note:

This scenario is deemed protective of the following scenarios due to the less frequent and short duration of exposures:
- Worker exposure during a spill (i.e.a couple breaks on a tank and releases product onto the worker) or leak scenarios



Client Name: Tamboran
Project Name: Beetaloo Chemical Risk Assessment

Aerosol Exposure - Newpark Recipe
The concentration of COPC in aerosol spray was estimated by calculating the concentration for driftable droplets using a mixed box model in which steady state concentrations
An emission factor for driftable aerosol was estimated using the algorithm presented below.

Emission Factor for Driftable Aerosol Algorithm

Box Centre-{m) x (

y o &) .
Spray Vol ‘.;‘T-' x Aerosol a,;

Frapie Yo )
BoxVR (I"n; )
) VIt Nhr
BoxDistance= (m)

Emission Factorgrisrapie cerosoi E

Aerosol Exposure Modelling Notes:

1) The inhalation of chemicals in mist/aerosol resultant from irrigation activities is dependent upon the concentration in water, the amount of water used per unit time, how close a
person stands to the spray generation, how long they are in a position of exposure and the extent of spray drift (determined by the size of the water droplets and speed/direction of
the wind). These equations are applicable for non-volatile contaminants that are inhaled.

2) These equations calculate the concentration for driftable droplets using a simple well mixed box model in which steady state air concentrations are calculated. The 'Inverse
square law' is then applied to approximate the air concentration at a distance from the virtual air box. This law assumes the further away a receptor is from the spray source, the
density of the droplets will decrease. The density of the spray droplets is inversely proportional to the square of the distance from the source.

Parameter Units Value Description
Spray box length m 3 Assume a ‘spray box’ of 3 m long.
Spray box width m 3 Assume a ‘spray box’ of 3 m wide.
Box Centre m 1.5 Distance to centre of box is 1.5 m.
BOXpistance m Distance the irrigation worker is from the ‘spray box'.
2 Assumed a distance of 2 m.
AerosoOlyitiabie Proportion of aerosol spray that drifts outside the ‘spray
box’ and available for exposure. Assumed 0.2, based
unitless on a droplet size of 400 — 500 ym that falls
approximately 0.3 m in less than 10 seconds, with a
lateral drift of approximately 3.5 m in a 5 km/hr wind
0.2 (i.e. a light breeze) (Grisso et al. 2013).
Spray Volume Uhr 1800 L/min, irrigation value adopted from NZ MtE
1800.0 (2011) Appendix 5A.
Wind speed m/hr .
9000 Based on windspeed of 2.5 m/sec
BoxVR Ventilation rate of spray in the ‘spray box’. Assumed to
m’/hr be 81,000 m3/hr based on a wind speed of 9000 m/hr,
81000.0 and a ‘spray box’ dimension of 3 x 3 m.

Generation rate of Driftable Aerosol
Chemical chemical in volume Emission Factor

Concentration in Water

mg/L

mg/hr

L/m®

68909-77-3 Ethanol, 2,2'-oxybis-, reaction products with 2285.60 822816 2.500000E-03
64742-47-8 Hydrotreated light petroleum distillate 60.00 21600 2.500000E-03
111-30-8 Glutaraldehyde 357.13 128565 2.500000E-03




Chronic Exposures
General Data/ Equations
Exposure Parameters
Exposure Frequency (EF)
Exposure Duration (ED)

Exposure Time (ET)

Driftable aerosol emission factor (EMF)
Aerosol Inhalation Bioavailability (AAF)
Averaging Time - Threshold (AT)

days/year
years

hr/day

L/m3
unitless

years

Client Name: Tamboran
Project Name: Beetaloo Chemical Risk Assessment

Exposure Calculations (RME)
Inhalation of Mist by Workers

240 Exposure for 5 days per week minus 4 weeks holidays
1 Maximum duration that the flowback tank will be on-site
Professional judgement for irrigation exposure. Assume worker to be
1 near tank for 1 hours every working day.
2.50E-03 Calculated
1.0 Assume 100% bioavailability
1.000 USEPA 1989 and CSMS 1996

EmF x AAF x ET,,. x EF x ED
ITF s v chur = : L.
i W.SNWT - =
- ~e = AAYVS nours
365 ==X 24 —— AT
year aay

Daily Intake = Concentration in Water x Intake Factor (ref: USEPA 1989)
Hazard Quotients = (Daily Intake from Water for Threshold Effects/ADI)

Threshold Intake and Risk Calculations
Adult Exposure

Groundwater Aerosol Inhalation Driftable Aerosol RfC . .
. . . - s Adult Exposure Adjusted Air Hazard Index
Chemical Concentration Bioavailability Emission Factor (Background .
Factor (threshold) Concentration (Adult)
Corrected)

(threshold)
mg/L (unitless) (L/m®) (mg/m?) (L/m?) (mg/m®) (unitless)
68909-77-3 Ethanol, 2,2'-oxybis-, reaction products with ammoni 2.29E+03 1.00 2.50E-03 3.50E+01 6.85E-05 1.57E-01 4.47E-03
64742-47-8 Hydrotreated light petroleum distillate 6.00E+01 1.00 2.50E-03 3.50E+01 6.85E-05 4.11E-03 1.17E-04
111-30-8 Glutaraldehyde 3.57E+02 1.00 2.50E-03 1.40E-01 6.85E-05 2.45E-02 1.75E-01
Total Risk (mixture) 1.79E-01




Client Name: Tamboran

-
Co Project Name: Beetaloo Chemical Risk Assessment

Summary of Risk to Workers - Newpark Recipe
Exposure fo Target Chemicals - Theoretical Data

Receptor/Exposure Pathway Calculated HI

100% Mass
Return

Use of Stimulation Fluid in Hydraulic Fracturing

HVFR Recipe

Workers
Ingestion of Chemicals via Incidental Contact with Flowback Water 3.2E-02
Dermal Exposure to Chemicals via Incidental Contact with Flowback Water 2.4E-02
Inhalation of mist from the evaporation units 1.8E-01

Total Risk 2.4E-01




Appendix F

Chemical Risk
Assessment - Tracers
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Human Health Screening Assessment
Chemical Tracers

Client Name: Tamboran
Project Name: Chemical Risk Assessment

Tier 2 Assessment . .
ion i i i i i Outcome of Tier 2 Worker Risk
Tracer Name F:oncentrgnon n Ecotoxicity Toxicity Persistence Bioaccummulative UK 8 SRy uiler 2 Asses;mem ura Assessmgnt Worker Aerosol Inhalation | Hazard Quotient 1
Injected Fluid (mg/L) Assessment Worker Ingestion Risk Worker Dermal Risk Risk Assessment
Algae EC50 = 33.1 mg/L
CFT Fish LC50 = 44.6 mg/L Based on the calculated HQ the chemical is of
. Daphnia EC50 > 100 mg/L Based on chronic: Expected to be No based on calculated . low concern for workers (refer to individual
0.75 Tier 2 3.19E-06 1.01E-05 1.78E-05 3.11E-05 . . N "
(20 chemicals) Algae EC10 = 3.4 mg/L Low readily biodegradable [log Kow of 1.87 er toxicity profile and risk calculations for further
Fish NOEC 28 d = 120 mg/L detail).
Daphnia NOEC 21 d = 25 mg/L
Fish 96h LC50 > 100 mg/L
GFT Invertebrates 48h EC50 > 0.1 Based on the calculated HQ the chemical is of
(15 chemicals) 135 mg/L Based on chronic: Not readily Yes based on calculated Tier 2 4.74E-06 1.04E-03 2.64E-05 1.08E-03 low concern for workers (refer to individual
: Microorganism 3h EC50 > 100 |Low biodegradable log Kow of > 4.5 ) ) ) . toxicity profile and risk calculations for further
mg/L detail).
Fish 96h NOEC = 1000 mg/L
i Based on the calculated HQ the chemical is of
WFT LC50 fish (96 h) > 120 mg/L . N
. N Not readily No based on log Kow of - . " low concern for workers (refer to individual
: 2.34E-01 1.23E-02 NA. Not volatil 2.46E-01
(1 chemical) 200,000 EC50 daphnia (48h) > 125 mg/L | Based on acute: Low biodegradable 107 Tier 2 34E-0 3E-0; lot volatile 6E-0° Loxicity profile and risk calculations for further
EC50 plants (48h) > 125 mg/L detail).
" - Based on the calculated HQ the chemical is of
WFT Fish 96 h LC50 = 87 mg/L .
. . Expected to be No based on log Kow of . . low concern for workers (refer to individual
= 3 7.02E-02 E-12 NA. N latil 7.02E-02
(1 chemical) 200,000 Daphnia 48 h EC50 = 182 mg/L |Based on acute: Low readily biodegradable |0.07 Tier 2 02E-0: 6.66 lot volatile 02E-0: toxicity profile and risk calculations for further
Algae ErC50 > 100 mg/L detail).




o’ Imagine it. Client Name: Tamboran
A:COM Delivered.

Project Name: Beetaloo Frac Risk Assessment

Toxicity and Dermal Absorption Parameters
C = calculated from chronic value, Ch = chronic value adopted

Chemical Oral/Dermal Exposures Inhalation Exposures
Threshold Threshold

Chronic TDI Dermal Inhalation Non-Threshold Chronic TC or
or RfD Permeability Reference Unit Risk Slope Factor RfC Reference Reference

(mg/kg/day) (cm/hr) (ug/m®*  (mg/kg/day)? (mg/m?) (mg/kg bwid)

COPC in Hydraulic Fracturing Fluid Injected into Well

CFT 0.825 D 6.88E-03 EPI 2.8875 converted from RFD 825.0 OECD (2004) 1000 D
GFT 1 D 4.79E-01 EPI 3.5 converted from RFD 1000 REACH 1000 D
WFT 3 EFSA 1.14E-04 EPI - Not volatile - - - -
WFT 10 JECFA 2.06E-13 EPI - Not volatile - - - -

Notes:
A - Read across data from Boric Acid
B - Read across data from Alcohol ethoxylates C6-C12

C - Read across data from Sodium Sulfite

References:

D - Derived (refer to individual Toxicity Profiles)

EFSA - European Food Safety Authority

EPI - USEPA Estimation Programs Interface (EPI) Suite

FSANZ - Food Standards Australia New Zealand

J- JECFA - Joint FAO/WHO Expert Committee on Food Additives

NICNAS - National Industrial Chemicals Notification and Assessment Scheme. Assessed at https://www.nicnas.gov.au/
NICNAS (2017) - Department of the Environment and Energy 2017 , National assessment of chemicals associatedwith coal seam gas extraction in Australia, prepared by the National Industrial ChemicalsNotification and Assessment Scheme
NTP - US Department of Health and Serices National Toxicology Program

OECD - Organisation for Economic Co-operation and Development Screening Information Data Set (SIDS)

REACH - ECHA REACH European Chemicals Agency Database: http://apps.echa.europa.eu



A=COM

Imagine it.
Delivered.

Exposure to Chemicals via Incidental Ingestion of Flowback fluid - CFT
Chronic Exposures

Client Name: Tamboran

Project Name: Beetaloo Frac Risk Assessment

Exposure Calculations (RME)

General Data/ Equations Units Ingestion of Flowback Water by Workers
Exposure Parameters
Exposure Frequency (EF) days/year 20 Assume work 5 days per week for 1 month during the fraccing period
Exposure Duration (ED) years 0.083 Maximum duration of the frac. Works will be complete in one month.
Body Weight (BW) kg 78 Average male and female adults as per enHealth 2012
Averaging Time - NonThreshold (ATc) days 25550 USEPA 1989 and CSMS 1996
Averaging Time - Threshold (ATn) days 30.42 USEPA 1989 and CSMS 1996
Ingestion Rate (IRw) L/day or L/hr 0.005 Assume Incidental ingestion of 5 ml (1 tsp) of water per day during fraccing.
Bioavailability (B) - 100% Assume 100% bioavailability via ingestion of chemicals in water.
Intake Factor =_IRW*ET*B*EF*ED L/kg/day 4.2E-09 NonThreshold

BW*AT 3.5E-06 Threshold

Daily Intake from Water = Concentration in Water x Intake Factor (ref: USEPA 1989)
NonThreshold Risk = Daily Intake from Water for NonThreshold Effects x Slope Factor
Hazard Quotients = (Daily Intake from Water for Threshold Effects/ADI)

Chemical Toxicity Data Concentration Daily Intake Calculated Risk
Non- Chronic Background Chronic TDI Allowable in Water NonThreshold Threshold NonThreshold Chronic Hazard Quotient
Threshold  Threshold TDI Intake (% for Assessment (TDI- Risk
Slope Factor Chronic TDI) Background)
(mg/kg-day)” (mg/kg/day) (mg/kg/day) (mg/kg/day) (mg/kg/day) (unitless) (unitless)
3.1E-09 3.2E-06
[ [ Total Risk (mixture)] - [ 3.19E-06

Note:

This scenario is deemed protective of the following scenarios due to the less frequent and short duration of exposures:
- Worker exposure during a spill (i.e.a couple breaks on a tank and releases product onto the worker) or leak scenarios



A =Co Imagine it. Client Name: Tamboran
Delivered.

Project Name: Beetaloo Frac Risk Assessment

Dermal Exposure to Chemicals via Contact with Flow Back Water - CFT

Chronic Exposures
General Data/ Equations
Exposure Parameters

Exposure Calculations (RME)
Dermal Contact with Flow Back Water by Workers

Exposure Frequency (EF) days/year 20 Assume work 5 days per week for 1 month during the fraccing period
Exposure Duration (ED) years 0.083 Maximum duration of the frac. Works will be complete in one month.
Body Weight (BW) kg 78 Average male and female adults as per enHealth 2012
Averaging Time - NonThreshold (ATc) days 25550 USEPA 1989 and CSMS 1996
Averaging Time - Threshold (ATn) days 30.42 USEPA 1989 and CSMS 1996
Hands and forearms exposed (enHealth 2012) Occupational HSE would require long pants and closed shoes on

Surface Area (SAw) cm? 2300 Australian work sites; forearms conservatively included
Exposure Time (ET) hr/day 1 Assume contact with flow back water for 1 hours per day
Conversion Factor (CF) Licm® 1.E-03 Conversion of units
Intake Factor = SAW*ET*CF*EF*ED L-hr/(cm-kg-day) 1.9E-06 NonThreshold

BW*AT 1.6E-03 Threshold

Daily Intake from Water = Concentration in Water x Dermal Permeability x Intake Factor (ref: USEPA 1989, 2004)
NonThreshold Risk = Daily Intake from Water for NonThreshold Effects x Slope Factor
Hazard Quotients = (Daily Intake from Water for Threshold Effects/ADI)

Chemical Toxicity Data Concentration Daily Intake Calculated Risk
Non-Threshold Chronic Background Chronic TDI Dermal in Water NonThreshold Threshold NonThreshold Chronic Hazard
Slope Factor  Threshold TDI Intake (% chronic Allowable for Permeability Risk Quotient

TDI) Assessment (TDI-
Background)
(mg/kg-day)”! (mg/kg/day) (mg/kg/day) (cm/hr) (mg/kg/day) (mg/kg/day) (unitless) (unitless)
9.9E-09
[ [ Total Risk (mixture)| | 1.01E-05 |

Note:
This scenario is deemed protective of the following scenarios due to the less frequent and short duration of exposures:
- Worker exposure during a spill (i.e.a couple breaks on a tank and releases product onto the worker) or leak scenarios
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Aerosol Exposure - CFT
The concentration of COPC in aerosol spray was estimated by calculating the concentration for driftable droplets using a mixed box model in which steady state
An emission factor for driftable aerosol was estimated using the algorithm presented below.

Emission Factor for Driftable Aerosol Algorithm

' L
Spray Vol {H] xﬂerusu{dﬂfmb,—?{?“bj
m?

Box Centre~(m) =
L BoxVR

hr
Emission Factor rif £ QETRED ( J eg= uUm
driftabl b :11".!3 BoxDistanc { )

Aerosol Exposure Modelling Notes:

1) The inhalation of chemicals in mist/aerosol resultant from irrigation activities is dependent upon the concentration in water, the amount of water used per unit time, how
close a person stands to the spray generation, how long they are in a position of exposure and the extent of spray drift (determined by the size of the water droplets and
speed/direction of the wind). These equations are applicable for non-volatile contaminants that are inhaled.

2) These equations calculate the concentration for driftable droplets using a simple well mixed box model in which steady state air concentrations are calculated. The
'Inverse square law' is then applied to approximate the air concentration at a distance from the virtual air box. This law assumes the further away a receptor is from the
spray source, the density of the droplets will decrease. The density of the spray droplets is inversely proportional to the square of the distance from the source.

Parameter Units Value Description
Spray box length m 3 Assume a ‘spray box’ of 3 m long.
Spray box width m 3 Assume a ‘spray box’ of 3 m wide.
Box Centre m 1.5 Distance to centre of box is 1.5 m.
BoXpistance m Distance the irrigation worker is from the ‘spray box'.
2 Assumed a distance of 2 m.

AerosOlystaple . . . .
Proportion of aerosol spray that drifts outside the ‘spray

box’ and available for exposure. Assumed 0.2, based
unitless on a droplet size of 400 — 500 ym that falls
approximately 0.3 min less than 10 seconds, with a
lateral drift of approximately 3.5 min a 5 km/hr wind (i.e.

0.2 a light breeze) (Grisso et al. 2013).
Spray Volume L/hr 1800 L/min, irrigation value adopted from NZ MtE
1800.0 (2011) Appendix 5A.
Wind speed mhr
9000 Based on windspeed of 2.5 m/sec
BoxVR _— . . ,
, Ventilation rate of spray in the ‘spray box’. Assumed to
m°/hr be 81,000 m3/hr based on a wind speed of 9000 m/hr,

81000.0 and a ‘spray box’ dimension of 3 x 3 m.

N Generation rate of Driftable Aerosol
. Concentration in Water . L.
Chemical chemical in volume Emission Factor

mg/L mglhr Lim®
CFT 0.75 270 2.500000E-03
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Exposure to Chemicals via Inhalation of Mist from the Evaporation Units - CFT
Chronic Exposures

Client Name: Tamboran
Project Name: Beetaloo Frac Risk Assessment

Exposure Calculations (RME)

General Data/ Equations Units Inhalation of Mist by Workers
Exposure Parameters
Exposure Frequency (EF) days/year 240 Exposure for 5 days per week minus 4 weeks holidays
Exposure Duration (ED) years 1 Maximum duration that the flowback tank will be on-site
Professional judgement for irrigation exposure. Assume worker to
Exposure Time (ET) hr/day 1 be near tank for 1 hours every working day.
Driftable aerosol emission factor (EMF) L/m3 2.50E-03 Calculated
Aerosol Inhalation Bioavailability (AAF) unitless 1.0 Assume 100% bioavailability
Averaging Time - Threshold (AT) years 1.0 USEPA 1989 and CSMS 1996
TE _ EmF x AAF x ET,, X EF x ED
MR WERWK 365 dﬂj"s 24 hﬂi[?"S KHT
year day

Daily Intake = Concentration in Water x Intake Factor (ref: USEPA 1989)
Hazard Quotients = (Daily Intake from Water for Threshold Effects/ADI)

Chemical

Groundwater
Concentration

mg/L

Aerosol

Inhalation
Bioavailability

(unitless)

Driftable Aerosol RfC
Emission Factor (Background
Corrected)

(mg/m?)

(W)

Threshold Intake and Risk Calculations

Adult Exposure
Adjusted Air
Concentration
(threshold)

Adult Exposure
Factor (threshold)

(L/m3) (mg/m?)

Hazard Index
(Adult)

(unitless)

CFT

0.8

1.00

2.50E-03 2.89E+00

6.85E-05 5.14E-05

1.78E-05

Total Threshold Risk (mixture)

1.78E-05
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Exposure to Chemicals via Incidental Ingestion of Flowback fluid - GFT
Chronic Exposures

Client Name: Tamboran

Project Name: Beetaloo Frac Risk Assessment

Exposure Calculations (RME)

General Data/ Equations Units Ingestion of Flowback Water by Workers
Exposure Parameters
Exposure Frequency (EF) days/year 20 Assume work 5 days per week for 1 month during the fraccing period
Exposure Duration (ED) years 0.083 Maximum duration of the frac. Works will be complete in one month.
Body Weight (BW) kg 78 Average male and female adults as per enHealth 2012
Averaging Time - NonThreshold (ATc) days 25550 USEPA 1989 and CSMS 1996
Averaging Time - Threshold (ATn) days 30.42 USEPA 1989 and CSMS 1996
Ingestion Rate (IRw) L/day or L/hr 0.005 Assume Incidental ingestion of 5 ml (1 tsp) of water per day during fraccing.
Bioavailability (B) - 100% Assume 100% bioavailability via ingestion of chemicals in water.
Intake Factor =_IRW*ET*B*EF*ED L/kg/day 4.2E-09 NonThreshold

BW*AT 3.5E-06 Threshold

Daily Intake from Water = Concentration in Water x Intake Factor (ref: USEPA 1989)
NonThreshold Risk = Daily Intake from Water for NonThreshold Effects x Slope Factor
Hazard Quotients = (Daily Intake from Water for Threshold Effects/ADI)

Chemical Toxicity Data Concentration Daily Intake Calculated Risk
Non- Chronic Background Chronic TDI Allowable in Water NonThreshold Threshold NonThreshold Chronic Hazard Quotient
Threshold  Threshold TDI Intake (% for Assessment (TDI- Risk
Slope Factor Chronic TDI) Background)
(mg/kg-day)” (mg/kg/day) (mg/kg/day) (mg/kg/day) (mg/kg/day) (unitless) (unitless)
1.0E+00 1.0E+00 5.6E-09 4.7E-06
[ [ Total Risk (mixture)] - [ 4.74E-06

Note:

This scenario is deemed protective of the following scenarios due to the less frequent and short duration of exposures:
- Worker exposure during a spill (i.e.a couple breaks on a tank and releases product onto the worker) or leak scenarios
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Dermal Exposure to Chemicals via Contact with Flow Back Water - GFT

Chronic Exposures
General Data/ Equations
Exposure Parameters

Exposure Calculations (RME)
Dermal Contact with Flow Back Water by Workers

Exposure Frequency (EF) days/year 20 Assume work 5 days per week for 1 month during the fraccing period
Exposure Duration (ED) years 0.083 Maximum duration of the frac. Works will be complete in one month.
Body Weight (BW) kg 78 Average male and female adults as per enHealth 2012
Averaging Time - NonThreshold (ATc) days 25550 USEPA 1989 and CSMS 1996
Averaging Time - Threshold (ATn) days 30.42 USEPA 1989 and CSMS 1996
Hands and forearms exposed (enHealth 2012) Occupational HSE would require long pants and closed shoes on

Surface Area (SAw) cm? 2300 Australian work sites; forearms conservatively included
Exposure Time (ET) hr/day 1 Assume contact with flow back water for 1 hours per day
Conversion Factor (CF) Licm® 1.E-03 Conversion of units
Intake Factor = SAW*ET*CF*EF*ED L-hr/(cm-kg-day) 1.9E-06 NonThreshold

BW*AT 1.6E-03 Threshold

Daily Intake from Water = Concentration in Water x Dermal Permeability x Intake Factor (ref: USEPA 1989, 2004)
NonThreshold Risk = Daily Intake from Water for NonThreshold Effects x Slope Factor
Hazard Quotients = (Daily Intake from Water for Threshold Effects/ADI)

Chemical Toxicity Data Concentration Daily Intake Calculated Risk
Non-Threshold Chronic Background Chronic TDI Dermal in Water NonThreshold Threshold NonThreshold Chronic Hazard
Slope Factor  Threshold TDI Intake (% chronic Allowable for Permeability Risk Quotient

TDI) Assessment (TDI-
Background)
(mg/kg-day)”! (mg/kg/day) (mg/kg/day) (cm/hr) (mg/kg/day) (mg/kg/day) (unitless) (unitless)
1.0E+00 1.0E+00 1.2E-06
| | Total Risk (mixture)| | 1.0E-03 |

Note:
This scenario is deemed protective of the following scenarios due to the less frequent and short duration of exposures:
- Worker exposure during a spill (i.e.a couple breaks on a tank and releases product onto the worker) or leak scenarios
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Aerosol Exposure - GFT
The concentration of COPC in aerosol spray was estimated by calculating the concentration for driftable droplets using a mixed box model in which steady state
An emission factor for driftable aerosol was estimated using the algorithm presented below.

Emission Factor for Driftable Aerosol Algorithm

' L
Spray Vol {H] xﬂerusu{dﬂfmb,—?{?“bj
m?

Box Centre~(m) =
L BoxVR

hr
Emission Factor rif £ QETRED ( J eg= uUm
driftabl b :11".!3 BoxDistanc { )

Aerosol Exposure Modelling Notes:

1) The inhalation of chemicals in mist/aerosol resultant from irrigation activities is dependent upon the concentration in water, the amount of water used per unit time, how
close a person stands to the spray generation, how long they are in a position of exposure and the extent of spray drift (determined by the size of the water droplets and
speed/direction of the wind). These equations are applicable for non-volatile contaminants that are inhaled.

2) These equations calculate the concentration for driftable droplets using a simple well mixed box model in which steady state air concentrations are calculated. The
'Inverse square law' is then applied to approximate the air concentration at a distance from the virtual air box. This law assumes the further away a receptor is from the
spray source, the density of the droplets will decrease. The density of the spray droplets is inversely proportional to the square of the distance from the source.

Parameter Units Value Description
Spray box length m 3 Assume a ‘spray box’ of 3 m long.
Spray box width m 3 Assume a ‘spray box’ of 3 m wide.
Box Centre m 1.5 Distance to centre of box is 1.5 m.
BoXpistance m Distance the irrigation worker is from the ‘spray box'.
2 Assumed a distance of 2 m.

AerosOlystaple . . . .
Proportion of aerosol spray that drifts outside the ‘spray

box’ and available for exposure. Assumed 0.2, based
unitless on a droplet size of 400 — 500 ym that falls
approximately 0.3 min less than 10 seconds, with a
lateral drift of approximately 3.5 min a 5 km/hr wind (i.e.

0.2 a light breeze) (Grisso et al. 2013).
Spray Volume L/hr 1800 L/min, irrigation value adopted from NZ MtE
1800.0 (2011) Appendix 5A.
Wind speed mhr
9000 Based on windspeed of 2.5 m/sec
BoxVR _— . . ,
, Ventilation rate of spray in the ‘spray box’. Assumed to
m°/hr be 81,000 m3/hr based on a wind speed of 9000 m/hr,

81000.0 and a ‘spray box’ dimension of 3 x 3 m.

N Generation rate of Driftable Aerosol
. Concentration in Water . L.
Chemical chemical in volume Emission Factor

mg/L mglhr Lim®
GFT 1.35 486 2.500000E-03
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Exposure to Chemicals via Inhalation of Mist from the Evaporation Units - GFT
Chronic Exposures

Exposure Calculations (RME)

General Data/ Equations Units Inhalation of Mist by Workers
Exposure Parameters
Exposure Frequency (EF) days/year 240 Exposure for 5 days per week minus 4 weeks holidays
Exposure Duration (ED) years 1 Maximum duration that the flowback tank will be on-site
Professional judgement for irrigation exposure. Assume worker to
Exposure Time (ET) hr/day 1 be near tank for 1 hours every working day.
Driftable aerosol emission factor (EMF) L/m3 2.50E-03 Calculated
Aerosol Inhalation Bioavailability (AAF) unitless 1.0 Assume 100% bioavailability
Averaging Time - Threshold (AT) years 1.0 USEPA 1989 and CSMS 1996
TE _ EmF x AAF x ET,, X EF x ED
MR WERWK 365 dﬂj"s 24 hﬂi[?"S KHT
year day

Daily Intake = Concentration in Water x Intake Factor (ref: USEPA 1989)
Hazard Quotients = (Daily Intake from Water for Threshold Effects/ADI)

Threshold Intake and Risk Calculations

Aerosol . Adult Exposure
Driftable Aerosol RfC * EXpOst
S Adult Exposure Adjusted Air Hazard Index
Emission Factor (Background .
Factor (threshold)  Concentration (Adult)
Corrected)
(threshold)

Groundwater

. Inhalation
Chemical Concentration alatio

Bioavailability

mg/L (unitless) (L/m®) (mg/m®) (L/m®) (mg/m®) (unitless)

3.50E+00 6.85E-05 9.25E-05 2.64E-05

64742-47-8 GFT 1.4 1.00 2.50E-03
Total Threshold Risk (mixture) 2.64E-05
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Exposure to Chemicals via Incidental Ingestion of Flowback fluid - WFT
Chronic Exposures

Client Name: Tamboran
Project Name: Beetaloo Frac Risk Assessment

Exposure Calculations (RME)

General Data/ Equations Units Ingestion of Flowback Water by Workers
Exposure Parameters
Exposure Frequency (EF) days/year 20 Assume work 5 days per week for 1 month during the fraccing period
Exposure Duration (ED) years 0.083 Maximum duration of the frac. Works will be complete in one month.
Body Weight (BW) kg 78 Average male and female adults as per enHealth 2012
Averaging Time - NonThreshold (ATc) days 25550 USEPA 1989 and CSMS 1996
Averaging Time - Threshold (ATn) days 30.42 USEPA 1989 and CSMS 1996
Ingestion Rate (IRw) L/day or L/hr 0.005 Assume Incidental ingestion of 5 ml (1 tsp) of water per day during fraccing.
Bioavailability (B) - 10