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1. Introduction 
The Gas Supply Security (GSS) Project (EPBC 2020/8856) was approved by the Department of Climate 
Change, Energy, the Environment and Water on 17/03/2026. 

 

Chemical Risk Assessment  

15) To avoid and mitigate harm from chemicals on protected matters, the approval holder must 
commence implementing the Chemical Risk Assessment (CRA) no later than the commencement of the 
Action and continue to implement CRA until the expiry date of this approval.  

16) The approval holder must maintain a public Register of Assessed Chemicals which provides a 
summary of the outcome of each chemical screening assessment, including a risk level categorisation, 
the potential uses the chemical has been assessed for (e.g. drilling or water treatment) and the assessed 
persistence in the environment, bioaccumulation and acute and chronic toxicity level of each subject 
chemical.  

17) The approval holder must publish a copy of the CRA with any commercially sensitive intellectual 
property belonging to third parties redacted, and the Register of Assessed Chemicals on its website prior 
to the commencement of the Action and ensure these documents remain published on the website until 
at least the completion of the Action.  

 

18) The approval holder must not use a low-risk chemical until the completed risk assessment for that 
chemical has been recorded in the published Register of Assessed Chemicals and provided to the 
department.  

19) The approval holder must not use a high-risk chemical until that chemical’s risk assessment, 
accompanied by an independent peer review by a chemical risk assessment expert, has been approved 
by the Minister in writing, and the risk assessment has been recorded in the published Register of 
Assessed Chemicals.  

20) The approval holder must engage a chemical risk assessment expert to peer review the CRA and all 
individual chemical risk assessments at least once every 5 years from the commencement of the Action. 
The peer review must be completed before each 5-year anniversary of the date of this approval. The 
peer review must include:  

a. an assessment of whether all risk assessments on the Register of Assessed Chemicals are 
consistent with current scientific knowledge;  

b. an evaluation of the adequacy of relevant chemical risk monitoring, mitigation and management 
measures that have been implemented by the approval holder; and  

c. an explanation of how the approval holder should address or has addressed any concerns raised 
by the peer review.  

 

21) The approval holder must, within 60 business days of the completion of the peer review required by 
Condition 20), submit to the department a signed statement by the chemical risk assessment expert 
detailing the findings of the 5-year peer review and provide evidence demonstrating how all concerns 
raised by the peer review have been, or will be, addressed.  

 

The information contained in this document is intended to provide compliance with condition 16) above. 

 

To address the IESC comment on the Gas Supply Security Project CRA, potential complete exposure 
pathways for chemicals in produced water and receptor scenarios for the storage of produced water 
were assessed in a CRA Addendum using the methodologies and exposure models presented in the 
2020 CRA (EHS Support, 2020). Maximum concentrations of chemicals were compared to human health 
and ecological RBSLs as a conservative measure using a hierarchical approach (EHS Support, 2020). 
The comparison of produced water data from Origin Energy gas fields (CSIRO, 2020) to the RBSLs was 
used to develop risk ratios for constituents. Management controls presented in the 2020 CRA are suitable 
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to manage risks from the additional constituents assessed in the addendum (EHS Support, 2020). 
Implementation of these controls will ensure that potential exposure pathways remain incomplete. 

 

 

2. Data Used in Risk assessment 
 

In 2020, the Commonwealth Scientific and Industrial Research Organisation (CSIRO) published an evaluation of 
impacts of hydraulic fracturing of coal seams on air, soil and water quality in the Surat Basin, QLD. As part of this 
evaluation, CSIRO conducted a water and soil study to assess geogenic constituents in flowback and produced 
waters resulting from coal seam gas hydraulic fracturing operations. Produced water from two of Origin Energy’s 
gas fields were utilised in the evaluation (Atpe, S. et. al., 2018). 
EHS Support utilized the produced water quality data from wells used in the 2020 CSIRO evaluation in the CRA 
addendum to quantitatively assess potential exposures to geogenic chemicals in produced waters as a result of 
hydraulic fracturing activities. The methodology used to assess geogenic constituents in the CSIRO produced water 
quality data is consistent with the methodology presented in the 2020 Gas Supply Security Project CRA. 
Additional geogenic chemicals assessed in this addendum to address the IESC comments include 

• Phenols; 
• Total recoverable hydrocarbons (TRHs; including NEPM TRHs); 
• Monocyclic aromatic hydrocarbons; 
• Polycyclic aromatic hydrocarbons; 
• Halogenated aliphatic hydrocarbons; 
• Halogenated aromatic hydrocarbons; 
• Trihalomethanes; 
• Oxygenated compounds; and 
• Inorganics including metals and radiological chemicals. 

 
 

3. Quantitative Assessment 
 
Consistent with the methodology in the 2020 CRA, produced water analytical data were utilised to evaluate potential 
hazards associated with chemicals returned to the surface. The potential complete exposure pathways and receptor 
scenarios assessed for the storage of produced water containing chemicals were those presented in the 2020 CRA. 
Maximum concentrations of chemicals were compared to risk-based human health and ecological screening criteria 
as a conservative assessment. Risk-based screening levels (RBSLs) were selected using a hierarchical approach 
(EHS Support, 2020). The National Resource Management Ministerial Council (NRMMC) served as the primary 
source of screening levels for in this evaluation. 
The screening criteria hierarchy utilised, where appropriate, the following for geogenic constituents within produced 
water: 

• Human Health 
o NRMMC Australian Drinking Water Guidelines (2011, update 2018) 
o World Health Organisation (WHO) Drinking-Water Quality, Fourth Edition (2017) 
o United States Environmental Protection Agency (USEPA) Regional Screening Levels (RSLs) for 

tap water (November 2021 update) (2021). 
o USEPA Maximum Contaminant Levels (MCLs; USEPA, 2021) 

• Environmental and Ecological 
o Australian and New Zealand (ANZG) (2018) Guidelines for Fresh and Marine Water Quality 
o American Petroleum Industry (API) RBSLs for the Protection of Livestock Exposed to Petroleum 

Hydrocarbons (2004) 
o Republic of South Africa South African Water Quality Guidelines (Department of Water Affairs 

and Forestry, 1993) 
o USEPA National Recommended Water Quality Criteria for Priority Pollutants (2009) 
o USEPA Region 3 Biological Technical Assistance Group Freshwater Screening Benchmarks 

(2011). 
 
 
As documented in the 2020 CRA, the probability of any surface related discharge infiltrating subsurface soils and 
migrating to groundwater is insignificant (EHS Support, 2020). Therefore, while there are several constituents with 
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elevated risk ratios for the effects drinking water evaluation, the potential releases of produced water to groundwater 
resources scenarios are not considered significant to warrant further evaluation. Produced water was conservatively 
compared to RBSLs protective of stock watering; however, produced water would be sent to a Water Management 
Facility prior to use as stock water. Therefore, while the risk ratios calculated using RBSLs for stock water exceeded 
1, the likelihood of this exposure scenario is low. Management procedures including implementation of spill 
containment procedures or altering the blending ratios of produced water to prevent migration of and exposure to 
chemicals would minimize the potential that accidental releases would occur and affect surface water resources. 
Existing management controls detailed in the 2020 CRA are suitable to manage risks from the additional 
constituents assessed in the addendum. Implementation of these controls will ensure that potential exposure 
pathways remain incomplete.
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4. Chemical Assessed Register 
The Table below provides the information required by approval condition 16). 

4.1 ERM Drilling Fluid Chemicals 

Product 
name 

Use Chemical name CAS number Risk Level 
categorisation 

Persistence in the environment, 
bioaccumulation and acute and 

chronic toxicity level 

Citric Acid pH modifier Citric Acid 77-92-9 Low risk HI<1 target Not PBT (based on screening data) 

Drilling 
detergent 

Prevent lay 
sticking 

Isopropanol 67-63-0 Low risk HI<1 target Not PBT (based on screening and 
Experimental data) 

  Amides, C8-18 (even number) & 
C18-unsatd.,N,N-bis 
(hydroxyethyl) 

68155-07-7 Low risk HI<1 target Not PBT (based on screening and 
Experimental data) 

DUO-VIS Viscosifier Xanthan gum 11138-66-2 Low risk HI<1 target Not PBT (based on physico-chemical 
properties and experimental data) 

  Glyoxal 107-22-2 Low risk HI<1 target Not PBT (based on screening and 
Experimental data) 

KLA-STOP Scaling inhibitor Polyether amine &polyether 
amine acetate 

9046-10-0 Low risk HI<1 target Not PBT (based on screening data) 

POLYPAC Fluid-loss 
reducer 

Polyanionic cellulose 9004-32-4 Low risk HI<1 target Not PBT (based on physico-chemical 
properties and experimental data) 

Potassium 
Chloride 

Potassium 
source 

Potassium Chloride 7447-40-7 Low risk HI<1 target Not PBT (based on screening data 
and ionic species) 

SAFE CIDE Biocide 2,2’,2”-(hexahydro-1,3,5-triazine-
1,3,5-triyl)triethanol 

7419-0404 Low risk HI<1 target Not PBT (based on screening data) 

  2-Aminoethanol 141-43-5 Low risk HI<1 target Not PBT (based on screening data) 

  Ethylenediaminetetraacetic Acid, 
tetrasodium salt 

64-02-8 Low risk HI<1 target Not PBT (based on screening and 
experimental data) 

Soda Ash Hardness 
reducer/pH 
modifier 

Sodium Carbonate 497-19-8 Low risk HI<1 target Not PBT (based on 
screening/experimental data and 
ionic species) 

Sodium 
Bicarbonate 

Acidity control Sodium Bicarbonate 144-55-8 Low risk HI<1 target Not PBT (based on screening data 
and inorganic salt with ubiquitous 
ionic species) 

Wildcat 555 Biocide Tetrakis 
(hydroxymethyl)phosphonium 
sulfate 

55566-30-8 Low risk HI<1 target Not PBT (based on screening and 
experimental data) 

Barite Weighting agent Barium sulphate 7727-43-7 Low risk HI<1 target Not PBT (based on physico-chemical 
properties) 
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  Chystalline silica, quartz 14808-60-7 Low risk HI<1 target Not PBT (based on physico-chemical 
properties) 

Circal Y Formation Seal 
material  

Calcium carbonate 471-34-1 Low risk HI<1 target Not PBT (based on screening data 
and Ionic species) 

  Crystalline silica, quartz 14808-60-7 Low risk HI<1 target Not PBT (based on physico-chemical 
properties) 

DEFOAM-A Defoaming 
Agent 

2,2,4-Trimethyl-1,3-pentanediol 144-19-4 Low risk HI<1 target Not PBT (based on screening data) 

FLO-VIS Viscosifier Xanthan Gum 11138-66-2 Low risk HI<1 target Not PBT (based on physico-chemical 
properties and experimental data) 

KWIK SEAL Formation Seal 
Material 

Nut Shell Naturally 
occurring 
product 

Low risk HI<1 target Not PBT (based on physico-chemical 
properties) 

  Wood fibres, Cellulose Naturally 
occurring 
product 

Low risk HI<1 target Not PBT (based on physico-chemical 
properties) 

  Synthetic Fibre NA Low risk HI<1 target NA 

  Synthetic Flakes NA Low risk HI<1 target NA 

M-I-XX-II Formation Seal 
Material 

Cellulose Fibre NA Low risk HI<1 target Not PBT (based on physico-chemical 
properties) 

  Crystalline silica, quartz 14808-60-7 Low risk HI<1 target Not PBT (based on physico-chemical 
properties) 

POLYPAC R Fluid-loss 
reducer 

Polyanionic cellulose 9004-32-4 Low risk HI<1 target Not PBT (polymer, physico-chemical 
properties and screening data) 

 

4.2 Composite mud drilling fluid 
 

Product 
name 

Use Chemical name CAS number Risk Level 
categorisation 

Persistence in the environment, 
bioaccumulation and acute and 

chronic toxicity level 

NewPac LV Filtration control 
agent Sodium carboxymethyl cellulose 9004-32-4 Low risk HI<1 target Not PBT (based on physico-chemical 

properties and screening data) 

 Filtration control 
agent Sodium chloride 7647-14-5 Low risk HI<1 target No PBT (based on screening data and 

ubiquitous inorganic salt) 

NewZan D Viscosity 
modifier Xanthan gum 11138-66-2 Low risk HI<1 target Not PBT (based on physico-chemical 

properties and experimental data) 

Defoam-A Defoaming 
agent 2-octanol 123-96-6 Low risk HI<1 target Not PBT (based on screening data) 
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Defoam-A Defoaming 
agent Polyethylene glycol 25322-68-2 Low risk HI<1 target Not PBT (based on screening data) 

— Shale 
management Potassium carbonate 584-08-7 Low risk HI<1 target Not PBT (based on experimental data 

and ionic species) 

— Potassium 
source Potassium chloride 7447-40-7 Low risk HI<1 target Not PBT (based on physico-chemical 

properties and experimental data) 

NewPac LV Filtration control 
agent Sodium carboxymethyl cellulose 9004-32-4 Low risk HI<1 target Not PBT (polymer, physico-chemical 

properties and screening data) 

— Filtration control 
agent Sodium chloride 7647-14-5 Low risk HI<1 target Not PBT (based on screening data 

and ubiquitous inorganic salt) 

Duo-Vis Viscosity 
modifier Xanthan gum 11138-66-2 Low risk HI<1 target Not PBT (based on physico-chemical 

properties and experimental data) 

Defoam-A Defoaming 
agent 2-octanol 123-96-6 Low risk HI<1 target Not PBT (based on screening data) 

Defoam-A Defoaming 
agent Polyethylene glycol 25322-68-2 Low risk HI<1 target Not PBT (based on screening data) 

— Shale 
management Potassium carbonate 584-08-7 Low risk HI<1 target No PBT (based on experimental data 

and ionic species) 

— Potassium 
source Potassium chloride 7447-40-7 Low risk HI<1 target No PBT (based on experimental data 

and ionic species) 

NewPac LV Filtration control 
agent Sodium carboxymethyl cellulose 9004-32-4 Low risk HI<1 target Not PBT (polymer, physico-chemical 

properties and screening data) 

— Filtration control 
agent Sodium chloride 7647-14-5 Low risk HI<1 target Not PBT (based on screening data 

and ubiquitous inorganic salt) 

Flo-Vis Viscosity 
modifier Xanthan gum 11138-66-2 Low risk HI<1 target Not PBT (based on physico-chemical 

properties and experimental data) 

Citric Acid pH modifier Citric acid 77-92-9 Low risk HI<1 target Not PBT (based on screening data) 

— Biocide Glutaraldehyde 111-30-8 Low risk HI<1 target Not PBT (based on screening and 
experimental data) 

— Sodium sulphite Sodium sulphite 7757-83-7 Low risk HI<1 target Not PBT (based on experimental data 
and ionic species) 

— Potassium 
source Potassium chloride 7447-40-7 Low risk HI<1 target No PBT (based on experimental data 

and ionic species) 
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4.3 Composite mud drilling fluid chemicals 

Product 
name 

Use Chemical name CAS number Risk Level 
categorisation 

Persistence in the environment, 
bioaccumulation and acute and 

chronic toxicity level 

NewPac LV Filtration control Sodium carboxymethyl cellulose 9004-32-4 Low risk HI<1 target Not PBT (polymer, physico-chemical 
properties and screening data) 

(component) Filtration control Sodium chloride 7647-14-5 Low risk HI<1 target Not PBT (based on screening data 
and ubiquitous inorganic salt) 

NewZan D Viscosity 
modifier Xanthan gum 11138-66-2 Low risk HI<1 target Not PBT (based on physico-chemical 

properties and experimental data) 

Defoam-A Defoaming 
agent 2-octanol 123-96-6 Low risk HI<1 target Not PBT (based on screening data) 

Defoam-A Defoaming 
agent Polyethylene glycol 25322-68-2 Low risk HI<1 target Not PBT (based on screening data) 

Potassium 
carbonate 

Shale 
management Potassium carbonate 584-08-7 Low risk HI<1 target No PBT (based on experimental data 

and ionic species) 

KCl Potassium 
source Potassium chloride 7447-40-7 Low risk HI<1 target No PBT (based on experimental data 

and ionic species) 

Citric acid pH modifier Citric acid 77-92-9 Low risk HI<1 target Not PBT (based on screening data) 

Idcide G20 Biocide Glutaraldehyde 111-30-8 Low risk HI<1 target Not PBT (based on screening and 
experimental data) 

Sodium 
sulphite Sulphite source Sodium sulphite 7757-83-7 Low risk HI<1 target Not PBT (based on experimental data 

and ionic species) 

 

 

4.4 Cement and Cement Additives 
 

Additive Purpose/Use Chemical composition CAS number 
Risk Level categorisation 

Persistence in the environment, 
bioaccumulation and acute and chronic 

toxicity level 

D020 Extender/Viscosifier 

Bentonite (Smectite, 
Quartz/Cristobalite, Plagioclase 
Feldspar/Kaolinite); Crystalline 
silica (impurity) 

14808-60-7 

Low risk HI<1 target Not PBT (based on physico-chemical 
properties) 

D029 Formation seal material Cellophane flakes 9005-81-6 Low risk HI<1 target Not PBT (based on polymer, physico-
chemical properties) 

D035 Extender Flyash 14808-60-7 (in 
the PBT 

Low risk HI<1 target Not PBT (based on polymer, physico-
chemical properties) 
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assessment is 
68131-74-8 

D013 Retarder Polypropylene glycol;  25322-69-4;  Low risk HI<1 target Not PBT (based on screening data) 

D047 Antifoam agent Melamine, formaldehyde, sodium 
bisulfite polymer 64787-97-9; Low risk HI<1 target Not PBT (based on polymer, physico-

chemical properties) 

D047 Antifoam agent Vinylamide/vinyl sulfonated 
polymer; 110897-64-8; Low risk HI<1 target Not PBT (based on polymer, physico-

chemical properties) 

D065 Dispersant Sodium polynaphthalene 
sulfonate; 9008-63-3; Low risk HI<1 target Not PBT (based on polymer, physico-

chemical properties) 

D167 Fluid formation seal 
additive Sodium lignosulfonate 8061-51-6 Low risk HI<1 target Not PBT (based on polymer, physico-

chemical properties) 

D202 Dispersant Sodium lignosulfonate;  8061-51-6 Low risk HI<1 target Not PBT (based on polymer, physico-
chemical properties) 

  Sodium sulfate; 7757-82-6 Low risk HI<1 target Not PBT (based on screening data and 
ubiquitous inorganic salt) 

  Calcium lignosulfonate 8061-52-7 Low risk HI<1 target Not PBT (based on polymer, physico-
chemical properties) 

D075 Spacer/Extender Sodium silicate 1344-09-8 Low risk HI<1 target Not PBT (based on screening data and 
ubiquitous inorganic salt) 

D079 Chemical extender Calcium lignosulfonate 6834-92-0 Low risk HI<1 target Not PBT (based on screening data and 
ubiquitous inorganic salt) 

D151 (MI – 
Circal Y) Formation seal material Calcium carbonate 471-34-1 Low risk HI<1 target Not PBT (based on screening data and 

ubiquitous inorganic salt) 

D901 Class A cement Portland cement 65997-15-1 Low risk HI<1 target Not PBT (based physico-chemical 
properties) 

LiteCRETE Class A cement 
(lightweight) Portland cement 14808-60-7 Low risk HI<1 target Not PBT (based physico-chemical 

properties) 

NaCl Weighting agent Sodium chloride 7647-14-5 Low risk HI<1 target Not PBT (based on screening data and 
ubiquitous inorganic salt) 

S001 Accelerator Calcium chloride 10043-52-4 Low risk HI<1 target Not PBT (based on screening data and 
ubiquitous inorganic salt) 

 

4.5 Stimulation chemicals 

Chemical name / 
use CAS number Use Risk Level categorisation 

Persistence in the environment, 
bioaccumulation and acute and 

chronic toxicity level 

#20 Crosslinked 
Gel base 
formulation 
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Guar gum 9000-30-0 Gelling agent Low risk HI<1 target Not PBT (based on estimation, physico-
chemical properties, experimental data) 

Monoethanolamine 
borate 26038-87-9 Crosslinker Low risk HI<1 target Not PBT (based on screening and 

experimental data) 

Acetic acid 64-19-7 pH control 
Low risk HI<1 target Not PBT (based on screening and 

experimental data; naturally found in 
organisms) 

Sodium hydroxide 1310-73-2 pH control Low risk HI<1 target Not PBT (based on experimental data and 
ionic species) 

Lactose 63-42-3 Breaker Low risk HI<1 target Not PBT (based on estimation, QSAR 
models) 

Cellulase enzyme 9012-54-8 Breaker 
Low risk HI<1 target Not PBT (based on screening and 

experimental data and physico-chemical 
properties) 

Additives     

Potassium chloride 7447-40-7 Clay stabiliser Low risk HI<1 target Not PBT (based on experimental data and 
ionic species) 

Choline chloride 67-48-1 Clay stabiliser Low risk HI<1 target Not PBT (based on screening data) 

Glutaraldehyde 111-30-8 Biocide Low risk HI<1 target Not PBT (based on screening and 
experimental data) 

Methanol 67-56-1 Biocide Low risk HI<1 target Not PBT (based on screening and 
experimental data) 

Tributyl tetradecyl 
phosphonium 
chloride 

81741-28-8 Biocide 
Low risk HI<1 target Not PBT (based on screening and 

experimental data) 

Ethylene glycol 107-21-1 Clay stabilisers, crosslinker Low risk HI<1 target Not PBT (based on screening and 
experimental data) 

 

 

4.6 Water management Facilities Chemicals 
 

Proprietary 
name Chemical name CAS number Use Risk Level categorisation 

Persistence in the environment, 
bioaccumulation and acute and 

chronic toxicity level 

Sodium 
Hypochlorite 
Solution 12.5% 

Sodium 
hypochlorite;  7681-52-9  Oxidizing agent 

/ disinfectant 

Low risk HI<1 target Not PBT (based on screening data 
and ionic species) 

 sodium 
hydroxide 1310-73-2 Oxidizing agent 

/ disinfectant 
Low risk HI<1 target Not PBT (based on screening data 

and ionic species) 
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Hydrex 4129 
(antiscalent) 

Phosphonic 
acid;  13598-36-2;  Antiscalant / 

scale inhibitor 
Low risk HI<1 target Not PBT (based on screening data 

and ubiquitous ionic species) 

 

1-
hydroxyethylene 
(1,1 
diphosphonic 
acid); 

2809-21-4; Antiscalant / 
scale inhibitor 

Low risk HI<1 target No PBT (based on screening and 
experimental data) 

 

diethylene 
triamine 
penta(methylene 
phosphonic 
acid) 

22042-96-2 Antiscalant / 
scale inhibitor 

Low risk HI<1 target No PBT (based on screening and 
experimental data) 

Sodium 
Bisulphite 

Sodium 
bisulphite; water 7631-90-5; 7732-18-5 Dechlorination Low risk HI<1 target Not PBT(based on screening data 

and ubiquitous inorganic salt) 

Ammonium 
Hydroxide 10–
35% 

Ammonia; water 7664-41-7; 7732-18-5 Disinfectant 
Low risk HI<1 target Not PBT(ubiquitous ionic species and 

experimental data) 

MAK MFC1 
(multi floc 
coagulant) 

Cationic 
polymer;  n/a;  Polymer / 

coagulant 

Low risk HI<1 target Not PBT(based on physico-chemical 
properties and screening data) 

 
Aluminium 
hydroxychloride; 
water 

1327-41-9; 7732-18-5 Polymer / 
coagulant 

Low risk HI<1 target Not PBT(based on 
screening/experimental data and 
ubiquitous inorganic salt) 

MAK-SU 
Sulphuric Acid 

Sulphuric acid; 
water 7664-93-9; 7732-18-5 pH adjustment Low risk HI<1 target Not PBT(based on screening data 

and ubiquitous inorganic salt) 

Sodium 
Hydroxide 50% 

Sodium 
hydroxide; water 1310-73-2; 7732-18-5 pH adjustment Low risk HI<1 target Not PBT (based on experimental 

data and ionic species) 

Hydrex 4703 
(Citrex) 

Sodium citrate 
dihydrate; water 6132-04-3; 7732-18-5 Membrane 

cleaning 
Low risk HI<1 target No PBT (based on screening data) 
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