Appendix A: Change notice —

Regulation 22

Interest holder

Tamboran B2 Pty Ltd

EMP

Title

Beetaloo Sub-basin Shenandoah South E&A Program EMP

Unique

EMP ID

TAM1-3

Mod # 5 Date

14 October 2024

Brief Description

Inclusion of additional drilling chemicals from supplier Baker Hughes. The revised chemical risk assessment is included as Appendix E (Contingency Chemicals from product MAX-GUARD and Saraline 185V
to the Shenandoah South E&A EMP (TAM1-3).

Geospatial files included?

N/A

Does the proposed change
result in a new, or

If an INCREASE in the
existing potential or

Does the proposed
change require

Has additional
stakeholder

Does it require additional
environmental

Does it affect

compliances with Sacred

Does it affect current
rehabilitation, weed fire,

Will the environmental outcome
continue to be achieved, and will

There are no new or
increased environmental
impacts or risks through the
addition of the new
chemicals. All chemicals
have been assessed to have
a risk that is low and
acceptable.

No increased impact
or risk with sufficient
controls outlined in
the spill management
plan and wastewater
management plan.

Existing mitigation
measures are in place
covering well
construction and
operations, spill
management and
wastewater
management.

Stakeholder
engagement is not
required on the
additional chemicals.

Environmental
performance standards
within the existing
approved EMP are
sufficient.

Activity covered under
the existing AAPA
certificates C2024-030
and C2024-031.

Appendix A to the spill
management plan (EMP
Appendix F) has been updated to
include the additional proposed
chemical.

All other plans remain valid and

appropriate.

increased, or potential or actual environmental | additional mitigation | engagement been performance standards Site Authority wastewater, erosion and the impacts and risks be managed
actual environmental risk, is it provided for | measures to be conducted? and measurement Certificates? sediment control, spill or to ALARP and acceptable?

impact or risk? in the EMP? included? criteria? emergency response plans?

No. N/A No. N/A. No. No. Yes Yes.

Mandatory groundwater
monitoring required by the Code as
outlined in Table 34 Monitoring
program summary, will be met.

Additional contextual
information

Inclusion of the additional Baker Hughes drilling chemicals which provides Tamboran greater flexibility around the selection of service providers for E&A well activities.

All additional chemicals assessed were considered acceptably low.



http://tamboran.com/

Interest holder

Tamboran B2 Pty Ltd

EMP
Title

EMP

Beetaloo Sub-basin Shenandoah South E&A Program

Unique
EMP ID

TAM1-3

Mod # 4

Date

14 October 2024

Current EMP text

Amended EMP text

Executive Summary

Table 6: Chemicals that may be added to the proppant during stimulation activities and held on each well pad,
based on 3 wells per pad

Executive Summary

Table 6: Chemicals that may be added to the proppant during stimulation activities and held on each well pad, based

on 3 wells per pad

) i Chemical . 3 Chemical
) Typical | - Maximu |\, Chemical CAS risk ) IVELEL | BB ey . . |cas risk
Material name volum m Storage area . Material name volum m Storage area Chemical composition
c e composition Number assessmen . volume NUTBer SR
treport treport
Stimulation chemical Stimulation chemical
Acetic acid - 60% pH 3,000 9,000 L Stimulation chemical storage Acetic acid 64-19-7 AECOM, Acetic acid - 60% pH 3,000 9,000 L Stimulation chemical storage Acetic acid 64-19-7 AECOM,
control area 2024a - control area 2024a -
Appendix E Appendix E
EHS EHS
Support, Support,
(2023) - (2023) -
Appendix Appendix
E.1 E.1
BE-9 biocide 17,000 17,000 L Stimulation chemical storage Tributyl 81741-28- | AECOM, BE-9 biocide 17,000 17,000 L Stimulation chemical storage Tributyl tetradecyl 81741-28- | AECOM,
area tetradecyl 8 2024 - area phosphonium chloride | 8 2024 -
phosphonium Appendix Appendix
chloride Caustic soda liquid - pH | 15,000 45,000 L Stimulation chemical storage Sodium hydroxide 1310-73-2 AECOM,
Caustic soda liquid - pH | 15,000 45,000 L Stimulation chemical storage Sodium 1310-73-2 | AECOM, control/ buffer area 2024a -
control/ buffer area hydroxide 2024a - Appendix E
Appendix E EHS
EHS Support,
Support, (2023) -
(2023) - Appendix
Appendix E.1
E1 AECOM,
AECOM, 2024b —
2024b - Appendix
Appendix E.2
E:2 DCA-11001 breaker 5,000 15,000 L Stimulation chemical storage Diethanolamine 111-42-2 AECOM,
DCA-11001 breaker 5,000 15,000 L Stimulation chemical storage Diethanolamine 111-42-2 AECOM, activator area 2024a -
activator area 2024a - Appendix E
Appendix E - - - -
DCA-13002 breaker 300 900 | kg | Stimulation chemical storage Sodium persulfate 7775-27-1 | AECOM,
DCA-13002 breaker 300 900 | kg | Stimulation chemical storage Sodium 7775-27-1 | AECOM, area 2024a -
area persulfate 2024a - Appendix E
Appendix E . - . . .
DCA-13003 breaker 10,000 30,000 L Stimulation chemical storage Chlorous acid, sodium | 7758-19-2 AECOM,
DCA-13003 breaker 10,000 30,000 L Stimulation chemical storage Chlorous acid, 7758-19-2 AECOM, area salt 7647-14-5 2024a -
area sodium salt 7647-14-5 | 2024a- Sodium chloride Appendix E
; ; Appendix E
Sodium chloride PP DCA-16001 clay 42,000 126,000 L Stimulation chemical storage Contains no hazardous | Proprietar AECOM,
DCA-16001 clay 42,000 126,000 L Stimulation chemical storage Contains no Proprietar | AECOM, stabiliser area substances in v 2024a -
stabiliser area hazardous y 2024a - concentrations above Appendix E
substances in Appendix E cut-off values
concentrations according to the
above cut-off competent authority
l’j't“he; according DCA-17001 corrosion 1,000 3,000 | L | Stimulation chemical storage | Diethylene glycol 111-46-6 | AECOM,
competent inhibitor area Cinnamaldehyde 104-55-2 20243 —
. . . Appendix E
authority Amine oxides, 61788-90-
cocoalkyldimethyl 7
Methanol 67-56-1




Interest holder Tamboran B2 Pty Ltd EMP Beetaloo Sub-basin Shenandoah South E&A Program | Unique TAM1-3 Mod # 4 Date 14 October 2024
Title EMP ID
EMP
Current EMP text Amended EMP text
DCA-17001 corrosion 1,000 3,000 | L | Stimulation chemical storage Diethylene glycol | 111-46-6 AECOM, Benzaldehyde 100-52-7
inhibitor area Cinnamaldehyde | 104-55-2 2024a - Alcohols, C12-16, 68551-12-
Appendix E
Amine oxides, 61788-90- PP ethoxylated 2
cocoalkyldimeth 7 Sodium iodide 7681-82-5
yl 67-56-1 DCA-19001 crosslinker 600 1,800 kg Stimulation chemical storage Disodium octaborate 12008-41- AECOM,
Methanol 100-52-7 area tetrahydrate 2 2024a -
Benzaldehyde 68551-12- Appendix E
Alcohols, C12-16, | 2 DCA-19002 crosslinker 10,000 30,000 L Stimulation chemical storage Ulexite 1319-33-1 AECOM,
ethoxylated 7681-82-5 area Ethylene glycol 107-21-1 | 2024a-
; indi Al dix E
Sodium iodide Crystalline silica, 14808-60- | PPENAX
DCA-19001 crosslinker 600 1,800 | kg | Stimulation chemical storage Disodium 12008-41- | AECOM, quartz 7
area octaborate 2 2024a N DCA-23001 friction 5,000 15,000 | kg | Stimulation chemical storage Contains no hazardous | Proprietar | AECOM,
tetrahydrate Appendix E reducer area substances in y 2024a -
DCA-19002 crosslinker 10,000 30,000 L Stimulation chemical storage Ulexite 1319-33-1 | AECOM, concentrations above Appendix E
area Ethylene glycol 107-21-1 2024a - cut—off'values
. . Appendix E according to the
Crystalline silica, | 14808-60- competent authority
quartz 7
DCA-23003 friction 18,000 54,000 L Stimulation chemical storage Hydrotreated light 64742-47- | AECOM,
DCA-23001 friction 5,000 15,000 | kg | Stimulation chemical storage Contains no Proprietar | AECOM, reducer area petroleum distillate 8 2024a —
reducer area hazardous ) 4 2024a . Ethoxylated branched | 78330-21- | AppendixE
substances in Appendix E 13 alcohol 9
concentrations
above cut-off Sodium diacetate 126-96-5
values according DCA-25005 gelling 35,000 105,00 | kg | Stimulation chemical storage Contains no hazardous | Proprietar | AECOM,
to the agent area substances in y 2024a—
competent concentrations Appendix E
authorit
. 4 above cut-off values
DCA-23003 friction 18,000 54,000 L Stimulation chemical storage Hydrotreated 64742-47- | AECOM, according to the
reducer area light petroleum 8 2024a - competent authority
distillate Appendix E
78330-21- | APP DCA-30001 scale 15,000 45,000 | L | Stimulation chemical storage Contains no hazardous | Proprietar | AECOM,
Ethoxylated 9 Inhibitor area substances in y 2024a -
branched C13 126-96-5 concentrations Appendix E
alcohol
above cut-off values
Sodium diacetate according to the
DCA-25005 gelling 35,000 105,00 | kg | Stimulation chemical storage Contains no Proprietar | AECOM, competent authority
agent area hazardous ¥ 20243 - DCA-32002 surfactant | 15,000 | 45000 | L | Stimulation chemical storage Alcohols, C6-C12, 68937-66- | AECOM,
substances in Appendix E area ethoxylated 6 2024a -
concentrations propoxylated 69227-22- | Appendix E
above cut-off Alcohols, C10-C16, 1
values according ethoxylated
to the propoxylated
competent
authority DCA-32014 surfactant 200 600 L Stimulation chemical storage Hydrotreated light 64742-47- | AECOM,
area petroleum distillate 8 2024a -
DCA-30001 scale 15,000 45,000 L Stimulation chemical storage Contains no Proprietar | AECOM, Eth | 64-17-5 Appendix E
Inhibitor area hazardous y 2024a — ano T
substances in Appendix E Fatty acids, tall-oil, 61791-00-
concentrations ethoxylated 2
above cut-off C12-C15 Ethoxylated | 68131-39-
values according alcohols 5
to the Amides, tall-oil fatty, 68155-20-
competent N,N-bis(hydroxyethyl) | 4
authority Butyl alcohol 71-36-3
Methanol 67-56-1




Interest holder Tamboran B2 Pty Ltd EMP Beetaloo Sub-basin Shenandoah South E&A Program | Unique TAM1-3 Mod # 4 Date 14 October 2024
Title EMP EMP ID
Current EMP text Amended EMP text
DCA-32002 surfactant 15,000 45,000 L Stimulation chemical storage Alcohols, C6-C12, | 68937-66- | AECOM, FE-2 buffer 200 600 kg Stimulation chemical storage Citric acid 77-92-9 AECOM,
area ethoxylated 6 2024a - area 2024a -
propoxylated 69227-22- | Appendix E Appendix E
Alcohols, C10- 1 Hydrochloric acid - 50,000 | 150,000 | L | Stimulation chemical storage Hydrochloric acid 7647-01-0 | AECOM,
C16, ethoxylated 32% area (32%) 2024a -
propoxylated Appendix E
DCA-32014 surfactant 200 600 | L | Stimulation chemical storage Hydrotreated 64742-47- | AECOM, Alcohols, C11-14-iso-, 5,285 15,855 | L | Stimulation chemical storage Alcohols, C11-14-iso-, | 78330-21- | AECOM,
area light petroleum | 8 2024a C13-rich, ethoxylated- area C13-rich, ethoxylated | 9 2024a -
distillate 64-17-5 Appendix E surfactant Appendix E
Ethanol 61791-00- EHS
Fatty acids, tall- 2 Support,
oil, ethoxylated 68131-39- (2023) -
C12-C15 5 Appendix
Ethoxylated 68155-20- El
alcohols 4 Sodium (C14-16) olefin | 4,658 13,974 | L | Stimulation chemical storage Sodium (C14-16) olefin | 68439-57- | EHS
Amides, tall-oil 71-36-3 sulfonate - surfactant area sulfonate 6 Support,
fatty, N,N- (2023) -
bis(hydroxyethyl) 67-56-1 Appendix
Butyl alcohol E.1
Methanol Diisobutyl glutarate - 627 1,881 L Stimulation chemical storage Diisobutyl glutarate 71195-64- EHS
plasticiser area 7 Support,
FE-2 buffer 200 600 | kg | Stimulation chemical storage Citric acid 77-92-9 AECOM, (2023) -
area 2024a - Appendix
Appendix E E1
Hydrochloric acid - 50,000 150,000 L Stimulation chemical storage Hydrochloric acid | 7647-01-0 | AECOM, Diisobutyl succinate - 209 627 L Stimulation chemical storage Diisobutyl succinate 925-06-4 EHS
32% area (32%) 2024a - plasticiser area Support,
Appendix E (2023) -
Alcohols, C11-14-iso-, 5,285 15,855 L Stimulation chemical storage Alcohols, C11-14- | 78330-21- | AECOM, Appendix
C13-rich, ethoxylated- area iso-, C13-rich, 9 2024a - E.l
surfactant ethoxylated AppendixE | | | piisobutyl adipate- 179 537 | L | Stimulation chemical storage Diisobutyl adipate 141-04-8 | EHS
EHS plasticiser area Support,
Support, (2023) -
(2023) - Appendix
Appendix E.1
£l Sodium thiosulphate- 4,763 14,289 L Stimulation chemical storage Sodium thiosulphate 7772-98-7 EHS
Sodium (C14-16) olefin 4,658 13,974 L Stimulation chemical storage Sodium (C14-16) | 68439-57- EHS stabilising agent area Support,
sulfonate - surfactant area olefin sulfonate 6 Support, (2023) -
(2023) - Appendix
Appendix E.1
£l Sodium sulphate 913 2,739 L Stimulation chemical storage Sodium sulphate 7757-82-6 | AECOM,
Diisobutyl glutarate - 627 1,881 L Stimulation chemical storage Diisobutyl 71195-64- EHS stabilising agent area 2024a —
plasticiser area glutarate 7 Support, Appendix E
(2023) - EHS
Appendix Support,
E.1 (2023) -
Diisobutyl succinate - 209 627 L Stimulation chemical storage Diisobutyl 925-06-4 EHS Appendix
plasticiser area succinate Support, El
(2023) - Sodium sulphite 794 2,382 L Stimulation chemical storage Sodium sulphite 7757-83-7 | AECOM,
Appendix stabilising agent area 2024a -
E1 Appendix E
Diisobutyl adipate- 179 537 L Stimulation chemical storage Diisobutyl 141-04-8 EHS EHS
plasticiser area adipate Support, Support,
(2023) - (2023) -




Interest holder Tamboran B2 Pty Ltd EMP Beetaloo Sub-basin Shenandoah South E&A Program | Unique TAM1-3 Mod # 4 Date 14 October 2024
Title EMP EMP ID
Current EMP text Amended EMP text
Appendix Appendix
E.1l E.1l
Sodium thiosulphate- 4,763 14,289 Stimulation chemical storage Sodium 7772-98-7 EHS Ethylene glycol- 8,416 25,247 Stimulation chemical storage Ethylene glycol 107-21-1 AECOM,
stabilising agent area thiosulphate Support, crosslinker area 2024a -
(2023) - Anti-freeze Appendix E
Appendix EHS
E1l Support,
Sodium sulphate 913 2,739 Stimulation chemical storage Sodium sulphate | 7757-82-6 | AECOM, (2023) -
stabilising agent area 2024a - Appendix
Appendix E El
EHS AECOM,
Support, 2024b -
(2023) - Appendix
Appendix E.2
El Choline chloride- clay 67,750 203,250 Stimulation chemical storage Choline chloride 67-48-1 AECOM,
Sodium sulphite 794 2,382 Stimulation chemical storage Sodium sulphite | 7757-83-7 | AECOM, stabiliser / clay area 2024a -
stabilising agent area 2024a— swelling control Appendix E
Appendix E (2-hydroxy-N,N,N- EHS
EHS trimethylethanaminiu Support,
Support, m chloride) (2023) -
(2023) - Appendix
Appendix El
E.1l AECOM,
Ethylene glycol- 8,416 25,247 Stimulation chemical storage Ethylene glycol 107-21-1 AECOM, i?)ii:;lx
crosslinker area 2024a - E2
Anti-freeze Appendix E i
EHS Glutaraldehyde- 14,930 44,790 Stimulation chemical storage Glutaraldehyde 111-30-8 AECOM,
Support, biocide area 2024a -
(2023) - Appendix E
Appendix EHS
E.1 Support,
AECOM, (2023) -
2024b - Appendix
Appendix El
E.2 AECOM,
Choline chloride- clay 67,750 203,250 Stimulation chemical storage Choline chloride 67-48-1 AECOM, /Zx(;ii:;.x
stabiliser / clay area 2024a — £
swelling control Appendix E )
(2-hydroxy-N,N,N- EHS Ammonium sulphate- 4,479 13,491 Stimulation chemical storage Ammonium sulphate 7783-20-2 | AECOM,
trimethylethanaminiu Support, breaker area 2024a -
m chloride) (2023) - Appendix E
Appendix EHS
E.1 Support,
AECOM, (2023) -
2024b - Appendix
Appendix El
E2 Polyacrylamide- 4,479 13,491 Stimulation chemical storage Polyacrylamide 25085-02- | AECOM,
Glutaraldehyde- 14,930 44,790 Stimulation chemical storage Glutaraldehyde 111-30-8 AECOM, friction reducer area 3 2024a -
biocide area 2024a — Appendix E
Appendix E EHS
EHS Support,
Support, (2023) -
(2023) - Appendix
E.1




Interest holder Tamboran B2 Pty Ltd EMP Beetaloo Sub-basin Shenandoah South E&A Program | Unique TAM1-3 Mod # 4 Date 14 October 2024
Title EMP EMP ID
Current EMP text Amended EMP text
Appendix Sodium polyacrylate- 746 2,238 Stimulation chemical storage Sodium polyacrylate 9003-04-7 | AECOM,
El gelling agent area 2024a -
AECOM, Appendix E
2024b - EHS
Appendix Support,
E.2 (2023) -
Ammonium sulphate- 4,479 13,491 Stimulation chemical storage Ammonium 7783-20-2 | AECOM, Appendix
breaker area sulphate 2024a - E1l
Appendix E Sodium bisulfite- 149 447 Stimulation chemical storage Sodium bisulfite 7631-90-5 | AECOM,
EHS stabiliser area 2024a -
Support, Appendix E
(2023) - EHS
Appendix Support,
E.1l (2023) -
Polyacrylamide- 4,479 13,491 Stimulation chemical storage Polyacrylamide | 25085-02- | AECOM, Appendix
friction reducer area 3 2024a - E1l
Appendix E Alkyl alcohol- 149 447 Stimulation chemical storage Alkyl alcohol 56-81-5 EHS
EHS surfactant area Support,
Support, (2023) -
(2023) - Appendix
Appendix E.1
El 2-Propenoic acid, 149 447 Stimulation chemical storage 2-Propenoic acid, 9003-03-6 AECOM,
Sodium polyacrylate- 746 2,238 Stimulation chemical storage Sodium 9003-04-7 | AECOM, homopolymer, area homopolymer, 2024a -
gelling agent area polyacrylate 2024a — ammonium salt- ammonium salt Appendix E
Appendix E biocide s
EHS Support,
Support, (2023) -
(2023) - Appendix
Appendix E.1
E.1 Potassium persulfate- 149 447 Stimulation chemical storage Potassium persulfate 7727-21-1 | AECOM,
Sodium bisulfite- 149 447 Stimulation chemical storage Sodium bisulfite | 7631-90-5 | AECOM, braker area 2024a -
stabiliser area 2024a - Appendix E
Appendix E EHS
EHS Support,
Support, (2023) -
(2023) - Appendix
Appendix E.1
E1 2-Ethoxy-naphthalene- 149 447 Stimulation chemical storage 2-Ethoxy-naphthalene | 93-18-5 EHS
Alkyl alcohol- 149 447 Stimulation chemical storage Alkyl alcohol 56-81-5 EHS surfactant area Support,
surfactant area Support, (2023) -
(2023) - Appendix
Appendix E.1
El Sodium gluconate- 8,576 25,728 Stimulation chemical storage Sodium gluconate 527-07-1 EHS
2-Propenoic acid, 149 447 Stimulation chemical storage 2-Propenoic acid, | 9003-03-6 | AECOM, stabiliser area Support,
homopolymer, area homopolymer, 2024a - (2023) -
ammonium salt- ammonium salt Appendix E Appendix
biocide EHS E.1
Support, Boric acid- crosslinker 4,288 12,864 Stimulation chemical storage Boric acid 10043-35- | EHS
(2023) - area 3 Support,
Appendix (2023) -
El Appendix
Potassium persulfate- 149 447 Stimulation chemical storage Potassium 7727-21-1 | AECOM, E1
braker area persulfate 2024a - AECOM,
Appendix E 2024b —




Interest holder Tamboran B2 Pty Ltd EMP Beetaloo Sub-basin Shenandoah South E&A Program | Unique TAM1-3 Mod # 4 Date 14 October 2024
Title EMP ID
EMP
Current EMP text Amended EMP text
EHS Appendix
Support, E.2
(2023) - Potassium hydroxide- 10,745 32,235 Stimulation chemical storage Potassium hydroxide 1310-58-3 AECOM,
Appendix
1 pH control area 2024a -

: Appendix E
2-Ethoxy-naphthalene- 149 447 Stimulation chemical storage 2-Ethoxy- 93-18-5 EHS EHS
surfactant area naphthalene Support, Support,

(2023) - (2023) -
Appendix Appendix
E.1 E1
Sodium gluconate- 8,576 25,728 Stimulation chemical storage Sodium 527-07-1 EHS Mannanase- 2 6 Stimulation chemical storage Mannanase 37288-54- EHS
stabiliser area gluconate Support, crosslinker area 3 Support,
(2023) - (2023) -
Appendix Appendix
E.1l E1
Boric acid- crosslinker 4,288 12,864 Stimulation chemical storage Boric acid 10043-35- EHS Ammonium 7,451 22,353 Stimulation chemical storage Ammonium 7727-54-0 | AECOM,
area 3 Support, persulphate- breaker area persulphate 2024a -
(2023) - Appendix E
Appendix
E.1 EHS
Support,
AECOM, (2023) -
2024b - Appendix
Appendix E1
E.2
AECOM,
Potassium hydroxide- 10,745 32,235 Stimulation chemical storage Potassium 1310-58-3 | AECOM, Diammonium 2024b -
pH control area hydroxide i024a d— . peroxidisulphate — Appendix
ppendix Oxidizing viscosity E.2
EHS breaker
Support, : : - - -
(2023) - Talc- buffer/ Filler for 384 1,152 Stimulation chemical storage Talc, Magnesium 14807-96- AECOM,
Appendix encapsulate area Silicate 6 2024a -
E1 Appendix E
. R . EHS
Mannanase- 2 6 Stimulation chemical storage Mannanase 37288-54- | EHS Support
crosslinker area 3 Support, (2023) ’
(2023) - Appendix
Appendix E1
E.l '
AECOM,
Ammonium 7,451 22,353 Stimulation chemical storage Ammonium 7727-54-0 | AECOM, 2024b —
persulphate- breaker area persulphate 2024a - Appendix
Appendix E E2
EHS Sodium bromate- 50,441 | 151,323 Stimulation chemical storage Sodium bromate 7789-38-0 | AECOM,
S;pzport, breaker area 2024a -
(2023) - Appendix E
Appendix
E.1 EHS
upport,
AECObM, (2023)—
Diammonium 2024 ; Appendix
peroxidisulphate — ér;pen X E.1
Oxidizing vi it .
XICIZING VISCOSItY Hepta sodium 3,176 9,528 Stimulation chemical storage Hepta sodium 22042-96- AECOM,
breaker
phosphonate- area phosphonate 2 2024a -
Talc- buffer/ Filler for 384 1,152 Stimulation chemical storage Talc, Magnesium | 14807-96- | AECOM, Emulsifier Appendix E
encapsulate area Silicate 6 2024a - EHS
Appendix E Support,
(2023) -




Interest holder Tamboran B2 Pty Ltd EMP Beetaloo Sub-basin Shenandoah South E&A Program | Unique TAM1-3 Mod # 4 Date 14 October 2024
Title EMP ID
EMP
Current EMP text Amended EMP text
EHS Appendix
Support, E.1l
(2023) - — X : ) -
Appendix Distillates, 54,231 162,693 Stimulation chemical storage Distillates, 64742-47- AECOM,
PP hydrotreated light- area hydrotreated light 8 2024a -
E.1 . i
friction reducer/slurry Appendix E
AECOM a
’ gent
2024b - E:fport
Appendix (2023) ”
E2 Appendix
Sodium bromate- 50,441 151,323 Stimulation chemical storage Sodium bromate | 7789-38-0 | AECOM, E.1
breaker area 2024a - AECOM
Appendix E 2024b —
EHS Appendix
Support, E.2
(2023) - B . - . -
. Guar gum- viscosity 15,141 45,423 Stimulation chemical storage Guar gum 9000-30-0 | AECOM,
Appendix
E1 regulator area 2024a -
: Appendix E
Hepta sodium 3,176 9,528 Stimulation chemical storage Hepta sodium 22042-96- | AECOM, EHS
phosphonate- area phosphonate 2 2024a - Support
Emulsifier Appendix E (2023) -
EHS Appendix
Support, E.1
(2023) - AECOM,
Appendix 2024b -
E.1 Appendix
Distillates, 54,231 | 162,693 Stimulation chemical storage Distillates, 64742-47- | AECOM, E.2
hydrotreated light- area hydrotreated 8 2024a - Poly-oxyethylene 4,466 | 13,398 Stimulation chemical storage Poly-oxyethylene 9016-45-9 | EHS
friction reducer/slurry light Appendix E nonylphenol ether- area nonylphenol ether Support,
agent EHS surfactant (2023) -
Support, Appendix
(2023) - E.1
Appendix . . .
E1 Quaternary 4,466 13,398 Stimulation chemical storage Quaternary 68953-58- | AECOM,
’ ammonium area ammonium 2 2024a -
AECOM, compounds, compounds, Appendix E
2024b - bis(hydrogenated bis(hydrogenated EHS
Appendix tallow alkyl)dimethyl, tallow alkyl)dimethyl, Support,
E.2 salts with bentonite- salts with bentonite (2023) -
Guar gum- viscosity 15,141 45,423 Stimulation chemical storage Guar gum 9000-30-0 | AECOM, biocide Appendix
regulator area 2024a - E.1
Appendix E 1,6-Hexanediol- cross 447 1,341 Stimulation chemical storage 1,6-Hexanediol 629-11-8 EHS
EHS linker area Support,
Support, (2023) -
(2023) - Appendix
Appendix E1
E.1
Hydrochloric acid- pH 44,715 134,145 Stimulation chemical storage Hydrochloric acid 7647-01-0 | AECOM,
AECOM,
control area 2024a —
2024b -~ Appendix E
Appendix pp
E.2 EHS
Support,
Poly-oxyethylene 4,466 13,398 Stimulation chemical storage Poly-oxyethylene | 9016-45-9 | EHS (2023) -
nonylphenol ether- area nonylphenol Support, Appendix
surfactant ether (2023) - E1
Appendix

E.1




Interest holder Tamboran B2 Pty Ltd EMP Beetaloo Sub-basin Shenandoah South E&A Program | Unique TAM1-3 Mod # 4 Date 14 October 2024
Title EMP ID
EMP
Current EMP text Amended EMP text
Quaternary 4,466 13,398 Stimulation chemical storage Quaternary 68953-58- | AECOM, N-Benzyl- 28 84 Stimulation chemical storage N-Benzyl- 68909-18- EHS
ammonium area ammonium 2 2024a - alkylpyridinium area alkylpyridinium 2 Support,
compounds, compounds, Appendix E chloride- pH control chloride (2023) -
bis(hydrogenated bis(hydrogenate EHS Appendix
tallow alkyl)dimethyl, d tallow Support E.1
SE.]HIS.WIth bentonite- aIkyI)dllmethyI, (2023) - Formic acid- corrosion 2,001 6,002 Stimulation chemical storage Formic acid 64-18-6 EHS
biocide salts with Appendi S
bentonite ppendix inhibitor area Support,
E.l (2023) -
1,6-Hexanediol- cross 447 1,341 Stimulation chemical storage 1,6-Hexanediol 629-11-8 EHS Appendix
linker area Support, El
(2023) - AECOM,
Appendix 2024b -
E.1 Appendix
Hydrochloric acid-pH | 44,715 | 134,145 Stimulation chemical storage Hydrochloric acid | 7647-01-0 | AECOM, E:2
control area 2024a - Sodium erythorbate- 2,001 6,002 Stimulation chemical storage Sodium erythorbate 6381-77-7 AECOM,
Appendix E scaler area 2024a -
EHS prohibitor/Reducing Appendix E
Support, Agent EHS
(2023) - Support,
Appendix (2023) -
E.1 Appendix
N-Benzyl- 28 84 Stimulation chemical storage N-Benzyl- 68909-18- EHS E1
alkylpyridinium area alkylpyridinium 2 Support, AECOM,
chloride- pH control chloride (2023) - 2024b -
Appendix Appendix
E1l E.2
Formic acid- corrosion 2,001 6,002 Stimulation chemical storage Formic acid 64-18-6 EHS Citric acid- pH control 15,878 47,634 Stimulation chemical storage Citric acid 77-92-9 AECOM,
inhibitor area Support, area 2024a -
(2023) - Appendix E
Appendix EHS
E.l Support,
AECOM, (2023) -
2024b — Appendix
Appendix El
E.2 Acetic acid- pH Buffer 15,878 47,634 Stimulation chemical storage Acetic acid 64-19-7 AECOM,
Sodium erythorbate- 2,001 6,002 Stimulation chemical storage Sodium 6381-77-7 | AECOM, area 2024a -
scaler area erythorbate 2024a - Appendix E
prohibitor/Reducing Appendix E EHS
Agent EHS Support,
Support, (2023) N
(2023) - Appendlx
Appendix E1l
E.1 AECOM,
AECOM, 2024b —
2024b — Appendix
Appendix E.2
E2 Isopropanol- clay 83 249 Stimulation chemical storage Isopropanol 67-63-0 AECOM,
Citric acid- pH control 15,878 47,634 Stimulation chemical storage Citric acid 77-92-9 AECOM, management area 2024a -
area 2024a - Appendix E
Appendix E EHS
EHS Support,
Support, (2023) N
(2023) - Appendix

E.1
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Appendix Ethoxylated C12-C16 57 171 Stimulation chemical storage Ethoxylated C12-C16 68551-12- | AECOM,
El alcohol - surfactant area alcohol 2 2024a -
Acetic acid- pH Buffer 15,878 47,634 Stimulation chemical storage Acetic acid 64-19-7 AECOM, Appendix E
area 2024a - EHS
Appendix E Support,
EHS (2023) -
Support, Appendix
(2023) - El
Appendix Ethoxylated decanol - 19 57 Stimulation chemical storage Ethoxylated decanol 26183-52- | AECOM,
El surfactant area 8 2024a -
AECOM, Appendix E
2024b - EHS
Appendix Support,
E.2 (2023) -
Isopropanol- clay 83 249 Stimulation chemical storage Isopropanol 67-63-0 AECOM, Appendix
management area 2024a - E1l
Appendix E Cinnamaldehyde- 1,000 3,000 Stimulation chemical storage Cinnamaldehyde 104-55-2 AECOM,
EHS biocide / Corrosion area 2024a -
Support, inhibitor Appendix E
(2023) - EHS
Appendix Support,
E.1 (2023) -
Ethoxylated C12-C16 57 171 Stimulation chemical storage Ethoxylated C12- | 68551-12- | AECOM, Appendix
alcohol - surfactant area C16 alcohol 2 2024a — El
Appendix E AECOM,
EHS 2024b -
Support, Appendix
(2023) - E.2
Appendix Ethoxylated tallow 9 27 Stimulation chemical storage Ethoxylated tallow 61791-26- | EHS
El alkyl amine - area alkyl amine 2 Support,
Ethoxylated decanol - 19 57 Stimulation chemical storage Ethoxylated 26183-52- | AECOM, surfactant (2023) -
surfactant area decanol 8 2024a - Appendix
Appendix E E.1
EHS Methanol- corrosion 2 6 Stimulation chemical storage Methanol 67-56-1 AECOM,
Support, inhibitor area 2024a -
(2023) - Appendix E
Appendix EHS
El Support,
Cinnamaldehyde- 1,000 3,000 Stimulation chemical storage Cinnamaldehyde | 104-55-2 AECOM, (2023) -
biocide / Corrosion area 2024a - Appendix
inhibitor Appendix E E1l
EHS Polyacrylamide - 49,093 147,279 Stimulation chemical storage Polyacrylamide 9003-05- AECOM,
Support, friction reducer area 08 2024a -
(2023) - Appendix E
Appendix EHS
El Support,
AECOM, (2023) -
2024b - Appendix
Appendix E.1
E.2 AECOM,
Ethoxylated tallow 9 27 Stimulation chemical storage Ethoxylated 61791-26- EHS 2004 - )
alkyl amine - area tallow alkyl 2 Support, Appendix
surfactant amine (2023) - E.2
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Appendix Polyethylene glycol 748 2,243 Stimulation chemical storage Polyethylene glycol 127087- EHS
El trimethylnonyl ether - area trimethylnonyl ether 87-0 Support,
Methanol- corrosion 2 6 Stimulation chemical storage Methanol 67-56-1 AECOM, clay manager/ (2023) -
inhibitor area 2024a - Emulsifier Appendix
Appendix E El
EHS AECOM,
Support, 2024 -
(2023) - Appendix
Appendix E.2
El Water in additive- 66,804 200,412 Stimulation chemical storage Water in additive 7732-18-5 EHS
Polyacrylamide - 49,093 147,279 Stimulation chemical storage Polyacrylamide 9003-05- AECOM, stabiliser area Support,
friction reducer area 08 2024a - (2023) -
Appendix E Appendix
E.1l
EHS
Support, Potassium sorbate 14 42 Stimulation chemical storage Potassium sorbate 24634-61- | EHS
(2023) - food grade- corrosion area 5 Support,
Appendix inhibitor (2023) -
E.1 Appendix
AECOM, E1
2004 - Mannanase (Mannan 2 6 Stimulation chemical storage Mannanase (Mannan | 37288-54- | EHS
Appendix endo-1,4-beta- area endo-1,4-beta- 3 Support,
E.2 mannosidase)- cross mannosidase) (2023) -
Polyethylene glycol 748 2,243 Stimulation chemical storage Polyethylene 127087- EHS linker Appendix
trimethylnonyl ether - area glycol 87-0 Support, El
clay manager/ trimethylnonyl (2023) - Nonoxynol-9- 51 153 Stimulation chemical storage Nonoxynol-9 26571-11- | EHS
Emulsifier ether Appendix surfactant/Emulsifier area 9 Support,
El (2023) -
AECOM, Appendix
2024 - E.1
Appendix AECOM,
E.2 2024b -
Water in additive- 66,804 | 200,412 Stimulation chemical storage Water in additive | 7732-18-5 | EHS Appendix
stabiliser area Support, E2
(2023) - 2-Ethylhexanol PO/EO 9 27 Stimulation chemical storage 2-Ethylhexanol PO/EO | 64366-70- | EHS
Appendix polymer- stabiliser area polymer 7 Support,
E.1l (2023) -
p . . . . . cq Appendix
otassium sorbate 14 42 Stimulation chemical storage Potassium 24634-61 EHS
food grade- corrosion area sorbate 5 Support, E.l
inhibitor (2023) - Corn oil- friction 662 1,986 Stimulation chemical storage Corn oil 8001-30-7 | EHS
Appendix reducer area Support,
E.1 (2023) -
Mannanase (Mannan 2 6 Stimulation chemical storage Mannanase 37288-54- | EHS Appendix
endo-1,4-beta- area (Mannan endo- 3 Support, E1
mannosidase)- cross 1,4-beta- (2023) - Proprietary — SCI-1F 19,357 58,071 Stimulation chemical storage Based on the CRA, the | Proprietar | AECOM,
linker mannosidase) Appendix Scale inhibitor area chemical is of low y 2024b —
E1l concern to human Appendix
Nonoxynol-9- 51 153 Stimulation chemical storage Nonoxynol-9 26571-11- | EHS hea_lth and the E.2
surfactant/Emulsifier area 9 Support, enwro_nment.
(2023) - Chemicals were PBT
Appendix and calculated below
E1 the risk thresholds.
AECOM, Proprietary — surface 44 131 Stimulation chemical storage Based on the CRA, the | Proprietar | AECOM,
2024b — coating area chemical is of low y 2024b —

concern to human
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Appendix health and the Appendix
E.2 environment. E.2
. . . Chemicals were PBT
2-Ethylhexanol PO/EO 9 27 Stimulation chemical storage 2-Ethylhexanol 64366-70- | EHS
. and calculated below
polymer- stabiliser area PO/EO polymer 7 Support, .
the risk thresholds.
(2023) -
Appendix Sodium carbonate — 78.5 236 L Stimulation chemical storage Sodium carbonate 497-19-8 AECOM,
E.1 pH buffer area 2024b -
e . . . . Appendix
Corn oil- friction 662 1,986 Stimulation chemical storage Corn oil 8001-30-7 | EHS £
reducer area Support, :
(2023) - Proprietary —improves 292 876 L Stimulation chemical storage Based on the CRA, the Proprietar | AECOM,
Appendix surface and interfacial area chemical is of low y 2024b -
E.1 tension concern to human Appendix
. . . B . health and the E.2
Proprietary — SCI-1F 19,357 58,071 Stimulation chemical storage Based on the Proprietar | AECOM, .
S environment.
Scale inhibitor area CRA, the y 2024b - .
s . Chemicals were PBT
chemical is of Appendix
and calculated below
low concern to E.2 .
the risk thresholds.
human health
and the Proprietary — 7,592 22,776 L Stimulation chemical storage Based on the CRA, the Proprietar | AECOM,
environment. surfactant area chemical is of low v 2024b -
Chemicals were concern to human Appendix
PBT and health and the E.2
calculated below environment.
the risk Chemicals were PBT
thresholds. and calculated below
A - . . A the risk thresholds.
Proprietary — surface 44 131 Stimulation chemical storage Based on the Proprietar | AECOM,
coating area CRA, the y 2024b - Alkyl Pyridines Quat — 128 384 L Stimulation chemical storage Alkyl Pyridines Quat 68909-18- | AECOM,
chemical is of Appendix Corrosion inhibitor area 2 2024b -
low concern to E.2 Appendix
human health E.2
and the B . . -
. Polymer/s - 5,742 17,225 L Stimulation chemical storage Isotridecanol, 69011-36- | AECOM,
environment. .
. Isotridecanol, area ethoxylated 5 2024b -
Chemicals were i
ethoxylated — Appendix
PBT and Emulsifier E.2
calculated below u's ’
the risk HCL-15B — 76,201 228,603 L Stimulation chemical storage Hydrochloric acid 7647-01-0 | AECOM,
thresholds. Hydrochloric acid area 2024b —
—_ i i A i
Sodium carbonate — 78.5 236 Stimulation chemical storage Sodium 497-19-8 AECOM, Blend —mineral acid Epzpend|x
pH buffer area carbonate 2024b - ’
Appendix Proprietary - Emulsifier 8,614 25,842 L Stimulation chemical storage Based on the CRA, the Proprietar | AECOM,
E.2 area chemical is of low y 2024b —
h A i
Proprietary —improves 292 876 Stimulation chemical storage Based on the Proprietar | AECOM, concern to human ppendix
. . health and the E.2
surface and interfacial area CRA, the y 2024b — .
tension chemical is of Appendix environment.
Chemicals were PBT
low concern to E.2
and calculated below
human health .
the risk thresholds.
and the
environment. Didecyldimethyl- 1,936 5,807 L Stimulation chemical storage Didecyldimethyl- 7173-51-5 | AECOM,
Chemicals were ammonium Chloride - area ammonium Chloride 2024b —
PBT and Biocide Appendix
calculated below E.2
the risk Benzalkonium Chloride 1,936 5,807 L Stimulation chemical storage Benzalkonium Chloride | 8001-54-5 | AECOM,
thresholds. .
— Biocide area 2024b —
Proprietary — 7,592 22,776 Stimulation chemical storage Based on the Proprietar | AECOM, Appendix
surfactant area CRA, the y 2024b — E.2
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low concern to Appendix Proprietary — Improve 1,022 3,066 L Stimulation chemical storage Based on the CRA, the Proprietar | AECOM,
human health E.2 surface and interfacial area chemical is of low y 2024b -
and the tension concern to human Appendix
environment. health and the E.2
Chemicals were environment.
PBT and Chemicals were PBT
calculated below and calculated below
the risk the risk thresholds.
thresholds.
Proprietary — Improve 341 1,022 L Stimulation chemical storage Based on the CRA, the Proprietar | AECOM,
Alkyl Pyridines Quat — 128 384 Stimulation chemical storage Alkyl Pyridines 68909-18- | AECOM, surface and interfacial area chemical is of low y 2024b —
Corrosion inhibitor area Quat 2 2024b - tension concern to human Appendix
Appendix health and the E.2
E.2 environment.
Polymer/s - 5,742 17,225 Stimulation chemical storage Isotridecanol, 69011-36- | AECOM, Chemicals were PBT
Isotridecanol, area ethoxylated 5 2024b - and c.alculated below
ethoxylated — Appendix the risk thresholds.
Emulsifier E.2 Completion chemicals
HCL-15B - 76,201 | 228,603 Stimulation chemical storage Hydrochloricacid | 7647-01-0 | AECOM, Sodium chloride- 15,000 45,000 | kg | Completion chemical storage Sodium chloride 7647-14-5 | AECOM,
Hydrochloric acid area 2024b - weighting agent area 2024a—
Blend — mineral acid Appendix Appendix E
E.2
ALDACIDE G biocide 500 1,500 L Completion chemical storage Glutaraldehyde 111-30-8 AECOM,
Proprietary - Emulsifier 8,614 25,842 Stimulation chemical storage Based on the Proprietar | AECOM, area Methanol 67-56-1 2024a—
area CRA, the y 2024b - Appendix E
chemical is of Appendix
low concern to E2 OXYGON Oxygen 100 300 | kg | Completion chemical storage Contains no hazardous | Proprietar | AECOM,
human health scavenger area substances in y 2024a -
and the concentrations above Appendix E
environment. cut-off.values
Chemicals were according to the
PBT and competent authority
calculated below BARACOR 100 2,000 6,000 | L | Completion chemical storage Ethanol, 2,2'-oxybis-, 68909-77- | AECOM,
the risk corrosion inhibitor area reaction products with | 3 2024a -
thresholds. ammonia, Appendix E
Didecyldimethyl- 1,936 5,807 Stimulation chemical storage Didecyldimethyl- | 7173-51-5 | AECOM, morpholine 67-56-1
ammonium Chloride - area ammonium 2024b - derivatives residues
. . . 5064-31-3
Biocide Chloride Appendix Methanol
E.2
Nitrilotriacetic acid,
Benzalkonium Chloride 1,936 5,807 Stimulation chemical storage Benzalkonium 8001-54-5 | AECOM, trisodium salt
— Biocide area Chloride 2024b — monohydrate
A .
Epzpend|x Sodium Hypochlorite 10,000 30,000 L Completion chemical storage Sodium hypochlorite 7681-52-9 | AECOM,
: 10 - 30% cleaner area Sodium Hydroxide 1310-73-2 | 2024a-—
Proprietary — Improve 1,022 3,066 Stimulation chemical storage Based on the Proprietar | AECOM, Wat 7732-18-5 Appendix E
surface and interfacial area CRA, the y 2024b — ater -18-
tension chemical is of Appendix Drilling chemicals
low concern to E.2
human health CON-DET wetting 50 150 | kg | Drilling chemical storage area Amides, coco, N,N-bis 68603-42- | AECOM,
and the agent (hydroxyethyl) 9 2024a —
environment. Benzenesulfonic acid, 1300-72-7 | Appendix E
Chemicals were dimethyl-, sodium salt | ¢7.63.0
PBT and Isopropanol 7320-34-5
:slcu_lalfed below Potassium 1310-58-3
eris
rophosphate
thresholds. PYTophose
Potassium hydroxide
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Proprietary — Improve 341 1,022 L Stimulation chemical storage Based on the Proprietar | AECOM, SAPP- sodium acid 50 150 | kg | Drilling chemical storage area DISODIUM 7758-16-9 | AECOM,
surface and interfacial area CRA, the y 2024b - phosphate cement PYROPHOSPHATE 2024a -
tension chemical is of Appendix treatment Appendix E
low concern to E.2
human health Bentonite- lubricant 3,000 9,000 kg Drilling chemical storage area Crystalline silica, 14808-60- | AECOM,
and the quartz 7 2024a -
environment. Crystalline silica, 14464-46- | Appendix E
Chemicals were cristobalite 1
PBT and Crystalline silica, 15468-32-
calculated below tridymite 3
the risk
thresholds. Caustic Soda-pH 1,400 4,200 | kg | Drilling chemical storage area Sodium hydroxide 1310-73-2 | AECOM,

) X control 2024a —
Completion chemicals Appendix E
Sod.ium. chloride- 15,000 45,000 | kg | Completion chemical storage Sodium chloride 7647-14-5 | AECOM, EZ MUD DP or EZ MUD 2000 6,000 | kg | Drilling chemical storage area Contains no hazardous | Proprietar | AECOM,
weighting agent area 2024a - Liquid- drilling mud substances in y 2024a -

Appendix E concentrations above Appendix E
ALDACIDE G biocide 500 1,500 | L | Completion chemical storage Glutaraldehyde | 111-30-8 | AECOM, cut-off values
area Methanol 67-56-1 | 2024a- according to the
Appendix E competent authority
OXYGON Oxygen 100 300 kg Completion chemical storage Contains no Proprietar | AECOM, ALDACIDE G biocide 336 1,008 kg Drilling chemical storage area Glutaraldehyde 111-30-8 AECOM,
scavenger area hazardous y 2024a - Methanol 67-56-1 2024a -
substances in Appendix E Appendix E
concentrations STOPPIT loss of 1,000 3,000 | kg | Drilling chemical storage area Crystalline silica, 14808-60- | AECOM,
above cut-off circulation material quartz 7 2024a -
values according Appendix E
to the
competent Soda Ash- drill mud 350 1,050 | kg | Drilling chemical storage area Sodium carbonate 497-19-8 AECOM,
authority conditioner 2024a -
Appendix E
BARACOR 100 2,000 6,000 L Completion chemical storage Ethanol, 2,2'- 68909-77- | AECOM, — : -
corrosion inhibitor area oxybis-, reaction 3 2024a— BARACOR 100 250 750 kg Drilling chemical storage area Ethanol, 2,2'-oxybis-, 68909-77- | AECOM,
products with Appendix E corrosion inhibitor reaction products with | 3 2024a -
ammonia ammonia, Appendix E
! 67-56-1 .
morpholine morpholine 67-56-1
derivatives 5064-31-3 derivatives residues 5064-31-3
residues Methanol
Methanol Nitrilotriacetic acid,
Nitrilotriacetic trisodium salt
acid, trisodium monohydrate
salt Sodium chloride (flossy | 96,000 288,000 | kg | Drilling chemical storage area Sodium chloride 7647-14-5 | AECOM,
monohydrate salt)- weighting agent 2024a -
Sodium Hypochlorite 10,000 30,000 L Completion chemical storage Sodium 7681-52-9 | AECOM, and formation inhibitor Appendix E
—_ 0, T _
10— 30% cleaner area hypochlorite 1310-73-2 i024a dix E Barite- weighting agent 500 1,500 | kg | Drilling chemical storage area Crystalline silica 14808-60- | AECOM,
SOdIUm. 7732-18-5 ppendix 7 2024a -
Hydroxide Appendix E
Water BARACARB loss of 500 1,500 | kg | Drilling chemical storage area Crystalline silica, 14808-60- | AECOM,
Drilling chemicals circulation material quartz 7 2024a -
. L . . Appendix E
CON-DET wetting 50 150 kg Drilling chemical storage area Amides, coco, 68603-42- | AECOM,
agent N,N-bis 9 2024a — Citric acid- pH control 500 1,500 | kg | Drilling chemical storage area Citric acid 5949-29-1 | AECOM,
(hydroxyethyl) 1300-72-7 | Appendix E 2024a —
Benzenesulfonic 67-63-0 Appendix £
acid, dimethyl-, 7320-34-5 BARADEFOAM HP 500 1,500 | kg | Drilling chemical storage area Contains no hazardous | Proprietar | AECOM,
sodium salt drilling fluid/foam substances in y 2024a -
Isopropanol 1310-58-3 concentrations above Appendix E
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Potassium cut-off values
pyrophosphate according to the
Potassium competent authority
hydroxide Sodium bicarbonate- 500 1,500 | kg | Drilling chemical storage area Contains no hazardous | Proprietar | AECOM,
SAPP- sodium acid 50 150 | kg | Drilling chemical storage area DISODIUM 7758-16-9 | AECOM, pH buffer substances in y 2024a -
phosphate cement PYROPHOSPHAT 2024a - concentrations above Appendix E
treatment E Appendix E cut-off values
according to the
Bentonite- lubricant 3,000 9,000 kg Drilling chemical storage area Crystalline silica, 14808-60- | AECOM, competent authority
quartz ) - 7 iozii;ix £ PERFORMATROL- 500 1,500 | kg | Drilling chemical storage area Contains no hazardous | Proprietar | AECOM,
Crystalline silica, | 14464-46- pp polymer fluid system substances in v 20243 —
cristobalite 1 concentrations above Appendix E
Crystalline silica, 15468-32- cut-off values
tridymite 3 according to the
Caustic Soda-pH 1,400 4,200 | kg | Drilling chemical storage area Sodium 1310-73-2 | AECOM, competent authority
control hydroxide 2024a - SOURSCAV- mud 500 1,500 | kg | Drilling chemical storage area Contains no hazardous | Proprietar | AECOM,
Appendix E additive treat H2S substances in v 2024a -
EZ MUD DP or EZ MUD 2000 6,000 | kg | Drilling chemical storage area Contains no Proprietar | AECOM, contamination concef?traltlons above Appendix E
Liquid- drilling mud hazardous y 20243 — cut-o 'va ues
substances in Appendix E according to the .
. competent authority
concentrations
above cut-off DRIL-N-SLIDE- casing 500 1,500 | kg | Drilling chemical storage area Contains no hazardous | Proprietar | AECOM,
values according lubricant substances in v 2024a -
to the concentrations above Appendix E
competent cut-off values
authority according to the
ALDACIDE G biocide 336 1,008 kg | Drilling chemical storage area Glutaraldehyde 111-30-8 AECOM, competent authority
Methanol 67-56-1 2024a - STEELSEAL- corrosion 500 1,500 | kg | Drilling chemical storage area Contains no hazardous | Proprietar | AECOM,
Appendix E inhibitor substances in y 2024a -
STOPPIT loss of 1,000 3,000 | kg | Drilling chemical storage area Crystalline silica, 14808-60- | AECOM, concef?traltmns above Appendix E
circulation material quartz 7 20243 — cut-o values
Appendix E according to the .
competent authority
Soda ,ASh_ drill mud 350 1,050 | kg | Drilling chemical storage area Sodium 497-15-8 AECOM, BARAZAN D or 4,150 12,450 | kg | Drilling chemical storage area Contains no hazardous | Proprietar | AECOM,
conditioner carbonate 2024a BARAZAN D PLUS- substances in y 2024a -
Appendix E . .
viscosity increaser concentrations above Appendix E
BARACOR 100 250 750 | kg | Drilling chemical storage area Ethanol, 2,2'- 68909-77- | AECOM, cut-off values
corrosion inhibitor oxybis-, reaction | 3 2024a - according to the
products with Appendix E competent authority
ammonia, 67-56-1 PAC L loss of circulation 2,300 6,900 kg Drilling chemical storage area Contains no hazardous | Proprietar | AECOM,
r:eorzsgfixl/iz: 5064-31-3 material substances.in y 2024a -
concentrations above Appendix E
residues cut-off values
Methanol according to the
Nitrilotriacetic competent authority
acid, trisodium Potassium chloride- 22,500 67,500 | kg | Drilling chemical storage area Contains no hazardous | Proprietar | AECOM,
salt weighting agent and substances in y 2024a -
monohydrate formation inhibitor concentrations above Appendix E
Sodium chloride (flossy | 96,000 288,000 | kg | Drilling chemical storage area Sodium chloride | 7647-14-5 | AECOM, cut—off.values
salt)- weighting agent 2024a - according to the .
and formation Appendix E competent authority
inhibitor QUIK-FREE — drilling 500 1,500 | kg | Drilling chemical storage area Contains no hazardous | Proprietar | AECOM,
additive substances in v 2024a -
concentrations above Appendix E




Interest holder Tamboran B2 Pty Ltd EMP Beetaloo Sub-basin Shenandoah South E&A Program | Unique TAM1-3 Mod # 4 Date 14 October 2024
Title EMP ID
EMP
Current EMP text Amended EMP text
Barite- weighting agent 500 1,500 | kg | Drilling chemical storage area Crystalline silica 14808-60- | AECOM, cut-off values
7 2024a - according to the
Appendix E competent authority
BARACARB loss of 500 1,500 | kg | Drilling chemical storage area Crystalline silica, | 14808-60- | AECOM, BAROFIBRE, 500 1,500 | kg | Drilling chemical storage area Contains no hazardous | Proprietar | AECOM,
circulation material quartz 7 2024a — BAROFIBRE super fine substances in v 2024a -
Appendix E and BAROFIBRE coarse concentrations above Appendix E
i i cut-off values
Citric acid- pH control 500 1,500 | kg | Drilling chemical storage area Citric acid 5949-29-1 | AECOM, loss Of. circulation .
material according to the
2024a - competent authority
Appendix E
— - X - BaraBlend-657 Loss of 500 1,500 | kg | Drilling chemical storage area Crystalline silica, 14808-60- | AECOM,
BA.R.ADEF(.)AM HP 500 1,500 | kg | Drilling chemical storage area Contains no Proprietar | AECOM, circulation material quartz 7 20243 —
drilling fluid/foam hazardous % 2024a - Appendix E
substances in Appendix E
concentrations N-DRIL HT PLUS 500 1,500 | kg | Drilling chemical storage area Contains no hazardous | Proprietar | AECOM,
above cut-off filtration control substances in y 2024a -
values according additive concentrations above Appendix E
to the cut-off values
competent according to the
authority competent authority
Sodium bicarbonate- 500 1,500 | kg | Drilling chemical storage area Contains no Proprietar | AECOM, DEXTRID LTE filtration 4,600 13,800 | kg | Drilling chemical storage area Tetrahydro-3,5- 533-74-4 | AECOM,
pH buffer hazardous % 2024a — control additive dimethyl-1,3,5- 2024a -
substances in Appendix E thiadiazine-2-thione Appendix E
concentrations — ; - -
above cut-off BARABUF pH buffer 500 1,500 | kg | Drilling chemical storage area Contains no hazardous | Proprietar | AECOM,
values according substances in y 2024a -
to the concentrations above Appendix E
competent cut-off values
authority according to the
- - - - competent authority
PERFORMATROL- 500 1,500 | kg | Drilling chemical storage area Contains no Proprietar | AECOM,
polymer fluid system hazardous % 2024a — BDF 933 or BaraLube 864 2,592 | kg | Drilling chemical storage area Contains no hazardous | Proprietar | AECOM,
substances in Appendix E W-933 drilling substances in y 2024a -
concentrations lubricant concentrations above Appendix E
above cut-off cut-off values
values according according to the
to the competent authority
competent
authority BAROLIFT sweeping 500 1,500 | kg | Drilling chemical storage area Contains no hazardous | Proprietar | AECOM,
t bst i 2024a -
SOURSCAV- mud 500 1,500 | kg | Drilling chemical storage area Contains no Proprietar | AECOM, agen Subs ances.ln y .
concentrations above Appendix E
additive treat H2S hazardous % 2024a - val
contamination substances in Appendix E cut-o values
concentrations according to the
above cut-off competent authority
values according OXYGON oxygen 500 1,500 | kg | Drilling chemical storage area Contains no hazardous | Proprietar | AECOM,
to the tent scavenger substances in y 2024a -
comperen concentrations above Appendix E
authority
cut-off values
DRIL-N-SLIDE- casing 500 1,500 | kg | Drilling chemical storage area Contains no Proprietar | AECOM, according to the
lubricant hazardous % 2024a - competent authority
substances in Appendix E
concentrations ENVIRO-THIN filtration 500 1,500 | kg | Drilling chemical storage area Contains no hazardous | Proprietar | AECOM,
above cut-off control additive substances in y 2024a -
values according concentrations above Appendix E
to the cut-off values
competent according to the
authority competent authority
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STEELSEAL- corrosion 500 1,500 | kg | Drilling chemical storage area Contains no Proprietar | AECOM, Lime pH buffer 500 1,500 | kg | Drilling chemical storage area Calcium hydroxide 1305-62-0 | AECOM,
inhibitor hazardous y 2024a - 2024a -
substances in Appendix E Appendix E
concentrations Calcium chloride 37,000 111,000 kg Drilling chemical storage area Calcium chloride 10043-52- | AECOM,
above cut-off
. 4 2024a -
values according .
Appendix
to the £
competent
authority Sodium bromide 8,160 24,480 | kg | Drilling chemical storage area Sodium bromide 7647-15-6 | AECOM,
BARAZAN D or 4,150 12,450 | kg | Drilling chemical storage area Contains no Proprietar | AECOM, 20242 -
Appendix
BARAZAN D PLUS- hazardous y 2024a - £
viscosity increaser substances in Appendix E
concentrations Evolube TR 14,500 43,500 L Drilling chemical storage area Triethylene glycol, 143-22-6 AECOM,
above cut-off monobutyl ether 111-76-2 2024a -
values according 2-Butoxyethanol 111-42-2 Appendix E
to the
competent Diethanolamine
authority Radiagreen EME 4,800 14,400 | L | Drilling chemical storage area Fatty esters Proprietar | AECOM,
PAC L loss of 2,300 6,900 | kg | Drilling chemical storage area Contains no Proprietar | AECOM, Specialities y 2024a -
circulation material hazardous % 2024a - Appendix E
substances in Appendix E Radiagreen EBL 4,800 14,400 | L | Drilling chemical storage area Fatty esters Proprietar | AECOM,
concentrations s | y 2024a -
ecialities
above cut-off P Appendix E
values according
to the Polydrill 7,500 22,500 kg Drilling chemical storage area SULPHONATED Proprietar | AECOM,
competent ORGANIC POLYMER y 2024a -
authority Appendix E
Potassium chloride- 22,500 67,500 | kg | Drilling chemical storage area Contains no Proprietar | AECOM, Alpine spotting beads 1,000 3,000 | kg | Drilling chemical storage area Styrene 100-42-5 | AECOM,
weighting agent and hazardous % 2024a - 2024a -
formation inhibitor substances in Appendix E Appendix E
concentrations Barite- weighting agent | 354,000 | 1,062,000 kg Drilling chemical storage area Barium sulfate 7727-43-7 | AECOM,
above cut-off Crystalline sili 14808-60- | 2024a-
: rystalline silica -60-
values according . . ; Appendix E
to the Mica-group minerals
competent 12001-26-
authority 2
QUIK-FREE — drilling 500 1,500 | kg | Drilling chemical storage area Contains no Proprietar | AECOM, Bio-Paq high temp 1,134 3,402 | kg | Drilling chemical storage area Starch, carboxymethyl | 9063-38-1 | AECOM,
additive hazardous % 2024a - filtration control ether, sodium salt 2024a -
substances in Appendix E Appendix E
concentrations . 3,400 10,200 L Drilling chemical storage area 2-methylbut-3-yn-2-ol | 115-19-5 AECOM,
above cut-off Brine-Pac XTS 20243
values according corrosion inhibitor Appendix E
to the
competent Calcium chloride - 180,000 540,000 | kg | Drilling chemical storage area calcium chloride 10043-52- | AECOM,
' 2024a -
authority salinity ! A(;))p?;dix E
BAROFIBRE, 500 1,500 | kg | Drilling chemical storage area Contains no Proprietar | AECOM,
BAROFIBRE super fine hazardous y 2024a — 2,270 6,810 kg Drilling chemical storage area Tannins, sulfo- 68201-64- | AECOM,
and BAROFIBRE coarse substances in Appendix E CFD defl lant methylated 9 2024a -

. esco deflocculan ;
loss of circulation concentrations crystalline silica, 14808-60- | APPendixE
material above CUt'Off, respirable powder 7

values according

to the 1,360 4,080 | kg | Drilling chemical storage area Cellulose 9004-34-6 | AECOM,
competent Chek-Loss fibrous LCM 2024a —
authority Appendix E
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BaraBlend-657 Loss of 500 1,500 kg Drilling chemical storage area Crystalline silica, 14808-60- | AECOM, 1,360 4,080 L Drilling chemical storage area Citric acid 77-92-9 AECOM,
circulation material quartz 7 2024a - Citric acid - pH control 2024a -
Appendix E Appendix E
N-DRIL HT PLUS 500 1,500 | kg | Drilling chemical storage area Contains no Proprietar | AECOM, Ecco-Temp high temp 8,000 24,000 L Drilling chemical storage area Triethanolamine 102-71-6 AECOM,
filtration control hazardous y 2024a - extender 2024a -
additive substances in Appendix E Appendix E
;Zz\clzn;:il?s 5,000 15,000 | kg | Drilling chemical storage area Contains no hazardous | N/A AECOM,
values according Flowzan viscosifier ingredients according 2024a -
to the to GHS. Appendix E
competent Mil-Li . 1,361 4,080 L Drilling chemical storage area calcium di-hydroxide 1305-62-0 | AECOM,
horit il-Lime (Calcium
authority . o 2024a -
hydroxide) alkalinity .
DEXTRID LTE filtration 4,600 13,800 | kg | Drilling chemical storage area Tetrahydro-3,5- | 533-74-4 | AECOM, Appendix E
control additive dimethyl-1,3,5- 2024a - ) i 7,500 22,500 | kg | Drilling chemical storage area magnesium oxide 1309-48-4 | AECOM,
thiadiazine-2- Appendix E '\b/'a:"es'“m oxide pH 2024a -
thione utter Appendix E
BARABUF pH buffer 500 1,500 | kg | Drilling chemical storage area Contains no Proprietar | AECOM, 1,800 5,400 L Drilling chemical storage area THPS 55566-30- | AECOM,
hazardous y 2024a — Mil-bio SEA 98 biocide 8 2024a -
substances in Appendix E Appendix E
concentrations ) 5,000 15,000 | kg | Drilling chemical storage area Limestone 1317-65-3 | AECOM,
above cut-off Mil-carb LCM / - 2024a -
i bridgin crystalline silica, 14808-60- )
values according ging . 7 Appendix E
to th respirable powder
o the
competent Milstarch filtration 5,000 15,000 | kg | Drilling chemical storage area Starch 9005-25-8 | AECOM,
i 2024a -
authority control A(;))peidix .
BDF 933 or BaraLube 864 2,592 kg | Drilling chemical storage area Contains no Proprietar | AECOM,
W-933 drilling hazardous y 2024a — Navi-Lube lubricant 16,650 49,950 L Drilling chemical storage area Distillates, 64742-47- | AECOM,
lubricant substances in Appendix E (petroleum), 8 20242~
concentrations hydrotreated light Appendix E
above cut-off Diethylene glycol
values according monobutyl ether 112-34-5
to the Benzene, mono-C10-
competent 13-alkyl derivatives, 148520-
authority fractionation bottoms, 82-5
BAROLIFT sweeping 500 1,500 | kg | Drilling chemical storage area Contains no Proprietar | AECOM, heavy ends,
agent hazardous y 2024a - sulfonated, sodium
substances in Appendix E salts
concentrations Petroleum distillates,
above cut-off hydrotreated heavy
values according naphthenic
to the Benzenesulfonic acid, | 64742-52-
compe.tent C10-14-alkyl 5
authority derivatives, sodium
OXYGON oxygen 500 1,500 | kg | Drilling chemical storage area Contains no Proprietar | AECOM, salts
scavenger hazardous y 2024a - 69669-44-
substances in Appendix E 9
concentrations : "~ - -
above cut-off New-Drill Plus shale 1,000 3,000 | kg | Drilling chemical storage area 2-Propenoic acid, 25987-30- | AECOM,
values according stabiliser polymer with 2- 8 2024a -
to the propenamide, sodium Appendix E
competent salt

authority
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ENVIRO-THIN filtration 500 1,500 kg Drilling chemical storage area Contains no Proprietar | AECOM, Noxygen XT oxygen 884 2,652 kg Drilling chemical storage area 2,3-didehydro-3-0O- 6381-77-7 | AECOM,
control additive hazardous y 2024a - scavenger sodio-D-erythro- 2024a -
substances in Appendix E hexono-1,4-lactone Appendix E
czncentrih?cfns Ova Col 110 HC cloud 13,000 39,000 | kg | Drilling chemical storage area Glycol Ether 9004-77-7 | AECOM,
a Iove cut-o | point glycol 2024a -
values according Appendix E
to the
competent Potassium chloride salt | 41,000 123,000 | kg | Drilling chemical storage area potassium chloride 7447-40-7 | AECOM,
authority / shale stabiliser 2024a -
Appendix E
Lime pH buffer 500 1,500 | kg | Drilling chemical storage area Calcium 1305-62-0 | AECOM, ) - — - 3 -
hvdroxide 20244 — Potassium hydroxide 1,250 3,750 | kg | Drilling chemical storage area potassium hydroxide 1310-58-3 | AECOM,
! Appendix E pH source 2024a—
Appendix E
Calcium chloride 37,000 111,000 | kg | Drilling chemical storage area Calcium chloride | 10043-52- | AECOM, - 3 — - -
4 20243 — Pyro-Trol Il HT filtration 25 75 | kg | Drilling chemical storage area Copolymer of Proprietar | AECOM,
Appendix control acrylamide and 2- y 2024a -
E acrylamide-2-2methyl Appendix E
propane sulfonic acid
Sodium bromide 8,160 24,480 | kg | Drilling chemical storage area Sodium bromide | 7647-15-6 | AECOM,
2024a — Pyro-Vis Il HT 1,400 4,200 kg Drilling chemical storage area t-Butyl alcohol 75-65-0 AECOM,
Appendix viscosifier 2024a —
E Appendix E
Evolube TR 14,500 43,500 | L | Drilling chemical storage area Triethylene 143-22-6 AECOM, Soda ash pH and 1,000 3,000 | kg | Drilling chemical storage area sodium carbonate 497-19-8 AECOM,
glycol, 111-76-2 2024a — hardness control 2024a —
A ix E Appendix E
monobutyl ether 111-42-2 ppendix
2-Butoxyethanol Sodium bicarbonate 1,000 3,000 kg Drilling chemical storage area sodium hydrogen 144-55-8 AECOM,
Diethanolamine pH and hardness carbonate 2024a -
control Appendix E
Radiagreen EME 4,800 14,400 L Drilling chemical storage area Fatty esters Proprietar | AECOM, - X — - - -
20243 — Sodium chloride - salt 54,400 163,200 | kg | Drilling chemical storage area sodium chloride 7647-14-5 | AECOM,
Specialities y 2024a -
Appendix E
Appendix E
Radiagreen EBL 4,800 14,400 L Drilling chemical storage area Fatty esters Proprietar | AECOM,
s | y 20243 — W.O. defoam defoamer 600 1,800 L Drilling chemical storage area 1-Hexanol, 2-ethyl- 104-76-7 AECOM,
ecialities
P Appendix E 2024a -
Appendix E
Polydrill 7,500 22,500 | kg | Drilling chemical storage area SULPHONATED Proprietar | AECOM, - —
ORGANIC y 20243 — Xan-Plex D viscosifier 3,000 9,000 | kg | Drilling chemical storage area Contains no hazardous | N/A AECOM,
POLYMER Appendix E ingredients according 2024a -
to GHS. Appendix E
Alpine spotting beads 1,000 3,000 | kg | Drilling chemical storage area Styrene 100-42-5 AECOM,
2024a — Poly(oxy-1,2-
A dix E ethanediyl),a-hydro- 25322-68- AECOM,
ppendix TEQ-LUBE Il - lubricant 14,400 43,200 | kg | Drilling chemical storage area w-hydroxy- Ethane- 3 2024a -
ite- weighti illi i i -43- Appendix E
Barite- weighting agent |354,000 | 1,062,000 | kg | Drilling chemical storage area Barium sulfate 7727-43-7 | AECOM, 1,2-diol, ethoxylated pp
Crystalline silica | 14808-60- | 2024a-—
Mica-group 7 Appendix E Poly(oxy-1,2- AECOM
i thanediyl), a-(92)-9- -69- ’
minerals 12001-26- TEQ-LUBE Il - lubricant 14,400 43,200 | kg | Drilling chemical storage area ethanediyl), a-(52) 39464-69 2024a -
: octadecen-1-yl-w- 2 Appendix E
hydroxy-, phosphate
1,134 3,402 kg | Drilling chemical storage area Starch, 9063-38-1 | AECOM, -
Bio-Paq high temp carboxymethyl 20243 — NEW-THIN — Polymeric N . .Conta|.ns no hazarc.lous AECOM,
filtration control ether, sodium Appendix E thinner 4,680 14,040 | kg | Drilling chemical storage area ingredients according N/A 2024a -
salt to GHS. Appendix E
L . . AECOM
. 3,400 10,200 L Drilling chemical storage area 2-methylbut-3- 115-19-5 AECOM, LC-LUBE -lubricant !
Brine-Pac XTS & & n—2—o|y 20244 — (graphite) 9,090 27,270 | kg | Drilling chemical storage area Natural graphite 7782-42-5 | 2024a -
corrosion inhibitor y Appendix £ grap Appendix E
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. . 180,000 540,000 kg Drilling chemical storage area calcium chloride 10043-52- | AECOM,
Calcium chloride - 2024
salinity 4 A a dix E Poly[oxy(methyl-1,2-
ppendix ethanediyl)], a-(2- AECOM,
2,270 6,810 | kg | Drilling chemical storage area Tannins, sulfo- 68201-64- | AECOM, aminomethylethyl)-w- | 9046-10-0 | 2024a—
methylated 9 2024a - YR .”. pmm—— (2- Appendix E
CF Desco deflocculant crystalline silica, | 14808-60- Appendix E : 2e00) usto J Rullielehemiclistorgreldies aminomethylethoxy)-
respirable 7
powder AECOM,
1,360 4,080 | kg | Drilling chemical storage area Cellulose 9004-34-6 | AECOM, Acetic acid 64-19-7 2024a -
Chek-Loss fibrous LCM 2024a - Appendix E
Appendix E Reaction mass of 7-
1,360 4,080 L Drilling chemical storage area Citric acid 77-92-9 AECOM, azatridecane-1,13- - AECOM,
Citric acid - pH control 2024a - diamine and Proprietar | 5 24a -
Appendix E hexamethylenediamin ¥ Appendix E
. 8,000 24,000 L Drilling chemical storage area Triethanolamine 102-71-6 AECOM, g
Ecco-Temp high temp
2024a - AECOM
extender di ,
Appendix E . , acetic acid 64-19-7 2024a -
MAX-GUARD PLUS 26,000 78,000 L Drilling chemical storage area .
5,000 15,000 | kg | Drilling chemical storage area Contains no N/A AECOM, Appendix E
hazardous 2024a - S AECOM,
Flowzan viscosifier ingredients Appendix E SR B i 124-09-4 20242 —
according to g Appendix E
GHS. AECOM,
- . - - cyclohex-1,2-
. . 1,361 4,080 L Drilling chemical storage area calcium di- 1305-62-0 | AECOM, L. 694-83-7 2024a -
Mil-Lime (Calcium ylenediamine .
. . hydroxide 2024a - Appendix E
hydroxide) alkalinity Appendix E
ppendix 1,2-Ethanediamine, N- AECOM,
Magnesium oxide pH 7,500 22,500 | kg | Drilling chemical storage area magnesium 1309-48-4 | AECOM, (2-aminoethyl)- 111-40-0 2024a —'
oxide 2024a - Appendix E
buffer Appendix E MAX-GUARD PLUS A 26,000 | 78,000 | L | Drilling chemical storage area
acetic acid AECOM,
1,800 5,400 L Drilling chemical storage area THPS 55566-30- | AECOM, 64-19-7 2024a -
Mil-bio SEA 98 biocide 8 2024a - Appendix E
Appendix E Distilates (Fischer- | ..~ | AECOM,
5,000 15,000 | kg | Drilling chemical storage area Limestone 1317-65-3 | AECOM, SARALINE 185V 18,603 55,809 | kg | Drilling chemical storage area Tropsch), C8-26 - 67-7 . 2024a -
Mil-carb LCM / crystalline silica, | 14808-60- | 2024a— Branched and Linear Appendix E
bridging respirable 7 Appendix E Proppants*
powder
100 mesh sand- 91,000 273,000 | kg | Stimulation chemical storage Sand 14808-60- | AECOM,
Milstarch filtration 5,000 15,000 kg Drilling chemical storage area Starch 9005-25-8 ,;gng, proppant area 7 2024a -
control a ) Appendix E
Appendix E EHS
Navi-Lube lubricant 16,650 49,950 L Drilling chemical storage area Distillates, 64742-47- | AECOM, Support,
(petroleum), 8 2024a - (2023) -
hydrotreated Appendix E Appendix
light E1
Diethylene glycol | 112-34-5 Quartz or organophilic 1,084 3,252 L | Stimulation chemical storage Quartz or organophilic | 14808-60- | AECOM,
monobutyl ether phyllosilicate- area phyllosilicate 7 2024a -
proppant Appendix E
Benzene, mono- 148520- EHS
C10-13-alkyl _
82-5 Support
derivatives, pport,
. . (2023) -
fractionation .
Appendix
bottoms, heavy E1
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ends, sulfonated, 40/70 sand- proppant |,650,000 | 4,950,000 | kg | Stimulation chemical storage Sand 14808-60- | AECOM,
sodium salts area 7 2024a —
Petroleum 64742-52- Appendix E
distillates, 5 EHS
hydrotreated Support,
heavy (2023) -
naphthenic Appendix
69669-44- E.1
Benzenesulfonic 9
acid, C10-14-
alkyl derivatives, 30/50 sand- proppant | 610,000 | 1,830,000 | kg | Stimulation chemical storage Sand 14808-60- | AECOM,
sodium salts area 7 2024a -
- — - . Appendix E
New-Drill Plus shale 1,000 3,000 kg Drilling chemical storage area 2-Propenoic acid, | 25987-30- | AECOM,
stabiliser polymer with 2- 8 2024a - EHS "
propenamide, Appendix E (ZU(F;ZP;)V_/
sodium salt Appendix
Noxygen XT oxygen 884 2,652 kg Drilling chemical storage area 2,3-didehydro-3- | 6381-77-7 | AECOM, E.las
scavenger O-sodio-D- 2024a - 20/40
erythro-hexono- Appendix E Silicon dioxide 4,757,614 | 14,272,842 | kg | Stimulation chemical storage Sand 14808-60- | AECOM,
1,4-lactone (quartz/sand) 100 area 7 2024b -
. . sand Appendix
Ova Col 110 HC cloud 13,000 39,000 kg Drilling chemical storage area Glycol Ether 9004-77-7 | AECOM, £
point glycol 2024a - :
Appendix E Silicon dioxide 5,435,287 | 16,305,860 | kg | Stimulation chemical storage Sand 14808-60- | AECOM,
Potassium chloride salt | 41,000 123,000 kg Drilling chemical storage area potassium 7447-40-7 | AECOM, (quartz/sand) 40/70 area 7 iOZ4b;
/ shale stabiliser chloride 2024a - Ep;pen X
Appendix E )
Potassium hydroxide 1,250 3,750 | kg | Drilling chemical storage area potassium 1310-58-3 | AECOM, !’rc?ppants are sand which |s'|nert. They do not reqw.re spegal chemlc.al byndmg but are co I.ocat.ed in the.stlmu!atlon chemical storage area,
pH source hydroxide 20242 — within the well pad bund. Residual proppant from a stimulation campaign is often used to assist with chemical spills on the well pad, where
Appendix E contaminated spill material is removed.
Pyro-Trol Il HT filtration 25 75 kg | Drilling chemical storage area Copolymer of Proprietar | AECOM, Cleaning Chemicals and Spill Response
control acrylamide and y 2024a - Soda ash — sodium 3,750 11,250 | kg | Stimulation chemical storage Sodium carbonate - 497-19-8 AECOM,
2-acrylamide-2- Appendix E carbonate area spill response in event 2024b -
2methyl propane acid spill Appendix
sulfonic acid E.2
Pyro-Vis Il HT 1,400 4,200 | kg | Drilling chemical storage area t-Butyl alcohol 75-65-0 AECOM, Flush fluid - distillates 1,500 4,500 L | Stimulation chemical storage Distillates (petroleum), | 64742-47- | AECOM,
viscosifier 2024a— (petroleum), area hydrotreated - 8 2024b -
Appendix E hydrotreated equipment cleaning Appendix
E.2
Soda ash pH and 1,000 3,000 | kg | Drilling chemical storage area sodium 497-19-8 AECOM,
hardness control carbonate 2024a -
Appendix E
Sodium bicarbonate 1,000 3,000 kg Drilling chemical storage area sodium 144-55-8 AECOM,
pH and hardness hydrogen 2024a -
control carbonate Appendix E
Sodium chloride - salt 54,400 163,200 | kg | Drilling chemical storage area sodium chloride 7647-14-5 | AECOM,
2024a -
Appendix E
W.O. defoam defoamer 600 1,800 L Drilling chemical storage area 1-Hexanol, 2- 104-76-7 AECOM,
ethyl- 2024a -

Appendix E
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Xan-Plex D viscosifier 3,000 9,000 kg Drilling chemical storage area Contains no N/A AECOM,
hazardous 2024a -
ingredients Appendix E
according to
GHS.
Poly(oxy-1,2-
ethanediyl),a- AECOM
hydro-w- -68- '
TEQ-LUBE Il - lubricant 14,400 43,200 kg Drilling chemical storage area ydro-w 25322-68 2024a -
hydroxy- Ethane- | 3 .
] Appendix E
1,2-diol,
ethoxylated
Poly(oxy-1,2-
ethanediyl), a- AECOM
97)-9- -69- !
TEQ-LUBE Il - lubricant 14,400 43,200 kg Drilling chemical storage area (92) 39464-69 2024a -
octadecen-1-yl- 2 .
Appendix E
w-hydroxy-,
phosphate
Contains no
h d
NEW-THIN — Polymeric - _ hazarcous AECOM,
. 4,680 14,040 | kg | Drilling chemical storage area ingredients N/A 2024a -
thinner . .
according to Appendix E
GHS.
LC-LUBE -lubricant - . . AECOM,
. 9,090 27,270 | kg | Drilling chemical storage area Natural graphite | 7782-42-5 | 2024a-—
(graphite) .
Appendix E
Proppants*
100 mesh sand- 91,000 273,000 kg | Stimulation chemical storage Sand 14808-60- | AECOM,
proppant area 7 2024a -
Appendix E
EHS
Support,
(2023) -
Appendix
E.1
Quartz or organophilic 1,084 3,252 L Stimulation chemical storage Quartz or 14808-60- | AECOM,
phyllosilicate- area organophilic 7 2024a -
proppant phyllosilicate Appendix E
EHS
Support,
(2023) -
Appendix
E.1
40/70 sand- proppant |,650,000 | 4,950,000 kg | Stimulation chemical storage Sand 14808-60- | AECOM,
area 7 2024a -
Appendix E
EHS
Support,
(2023) -
Appendix

E.1
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30/50 sand- proppant

610,000

1,830,000 kg | Stimulation chemical storage

area

Sand

14808-60-
7

AECOM,
2024a -
Appendix E

EHS
Support,
(2023) -
Appendix
E.1as
20/40

Silicon dioxide
(quartz/sand) 100
sand

1,757,614

14,272,842 | kg | Stimulation chemical storage

area

Sand

14808-60-
7

AECOM,
2024b -
Appendix
E.2

Silicon dioxide

(quartz/sand) 40/70

5,435,287

16,305,860 | kg | Stimulation chemical storage

area

Sand

14808-60-
7

AECOM,
2024b -
Appendix
E.2

* Proppants are sand which is inert. They do not require special chemical bunding but are co-located in the stimulation chemical storage
area, within the well pad bund. Residual proppant from a stimulation campaign is often used to assist with chemical spills on the well pad,
where contaminated spill material is removed.

Cleaning Chemicals and Spill Response

Soda ash — sodium 3,750 11,250 kg | Stimulation chemical storage Sodium 497-19-8 AECOM,

carbonate area carbonate - spill 2024b -
response in Appendix
event acid spill E.2

Flush fluid - distillates 1,500 4,500 L Stimulation chemical storage Distillates 64742-47- | AECOM,

(petroleum), area (petroleum), 8 2024b -

hydrotreated hydrotreated - Appendix
equipment E.2

cleaning
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3.11 Chemical and fluid management

3.11.1 Chemical types and quantities

Table 19: Estimated chemical volume and storage used in the drilling and stimulation process at each site

3.11 Chemical and fluid management

3.11.1 Chemical types and quantities

Table 19: Estimated chemical volume and storage used in the drilling and stimulation process at each site

i . Chemical X X Chemical
. Tl Maximu Uni Chemical CAS risk ) L Maximu Uni . - CAS risk
Material name volum m Storage area . Material name volum m Storage area Chemical composition
c volume composition Number assessmen . S Number FEACETIET
treport t report
Stimulation chemical Stimulation chemical
Acetic acid - 60% pH 3,000 9,000 L Stimulation chemical storage Acetic acid 64-19-7 AECOM, Acetic acid - 60% pH 3,000 9,000 L Stimulation chemical storage Acetic acid 64-19-7 AECOM,
control area 2024a - control area 2024a -
Appendix E Appendix E
EHS EHS
Support, Support,
(2023) - (2023) -
Appendix Appendix
E.1l E.1l
BE-9 biocide 17,000 17,000 L Stimulation chemical storage Tributyl 81741-28- | AECOM, BE-9 biocide 17,000 17,000 L Stimulation chemical storage Tributyl tetradecyl 81741-28- | AECOM,
area tetradecyl 8 2024 - area phosphonium chloride | 8 2024 -
phosphonium Appendix Appendix
chloride Caustic soda liquid - pH | 15,000 45,000 L Stimulation chemical storage Sodium hydroxide 1310-73-2 | AECOM,
Caustic soda liquid - pH | 15,000 45,000 | L | Stimulation chemical storage Sodium 1310-73-2 | AECOM, control/ buffer area 2024a -
control/ buffer area hydroxide 2024a - Appendix E
Appendix E EHS
EHS Support,
Support, (2023) -
(2023) - Appendix
Appendix E.1
E1 AECOM,
AECOM, 2024b -
2024b - Appendix
Appendix E.2
E2 DCA-11001 breaker 5,000 15,000 L Stimulation chemical storage Diethanolamine 111-42-2 AECOM,
DCA-11001 breaker 5,000 15,000 L Stimulation chemical storage Diethanolamine 111-42-2 AECOM, activator area 2024a -
activator area 2024a - Appendix E
Appendix E . - . .
DCA-13002 breaker 300 900 | kg | Stimulation chemical storage Sodium persulfate 7775-27-1 | AECOM,
DCA-13002 breaker 300 900 | kg | Stimulation chemical storage Sodium 7775-27-1 | AECOM, area 2024a -
area persulfate 2024a - Appendix E
Appendix E . . . . .
DCA-13003 breaker 10,000 30,000 L Stimulation chemical storage Chlorous acid, sodium | 7758-19-2 | AECOM,
DCA-13003 breaker 10,000 30,000 L Stimulation chemical storage Chlorous acid, 7758-19-2 AECOM, area salt 7647-14-5 2024a -
area sodium salt 7647-14-5 | 2024a- Sodium chloride Appendix E
Sodium chloride Appendix € DCA-16001 clay 42,000 126,000 L Stimulation chemical storage Contains no hazardous | Proprietar | AECOM,
DCA-16001 clay 42,000 126,000 L Stimulation chemical storage Contains no Proprietar | AECOM, stabiliser area substances in y 2024a —
stabiliser area hazardous % 2024a - concentrations above Appendix E
substances in Appendix E cut-off values
concentrations according to the
above cut-off competent authority
Zglfhees according DCA-17001 corrosion 1,000 3,000 L Stimulation chemical storage Diethylene glycol 111-46-6 AECOM,
competent inhibitor area Cinnamaldehyde 104-55-2 2024a -
authority Appendix E
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DCA-17001 corrosion 1,000 3,000 | L | Stimulation chemical storage Diethylene glycol | 111-46-6 AECOM, Amine oxides, 61788-90-
inhibitor area Cinnamaldehyde 104-55-2 2024a - cocoalkyldlmethyl 7
Al dix E _56-
Amine oxides, 61788-90- | ' PPENAX Methanol 67-56-1
cocoalkyldimeth 7 BenZaIdehyde 100-52-7
yl 67-56-1 Alcohols, C12-16, 68551-12-
Methanol 100-52-7 ethOXylated 2
Benzaldehyde 68551-12- Sodium iodide 7681-82-5
Alcohols, C12-16, | 2 DCA-19001 crosslinker 600 1,800 kg Stimulation chemical storage Disodium octaborate 12008-41- AECOM,
ethoxylated 7681-82-5 area tetrahydrate 2 2024a -
Sodium iodide Appendix E
DCA-19001 crosslinker 600 1,800 | kg | Stimulation chemical storage Disodium 12008-41- | AECOM, DCA-19002 crosslinker 10,000 30,000 L Stimulation chemical storage Ulexite 1319-33-1 | AECOM,
area octaborate 2 2024a — area Ethylene glycol 107-21-1 2024a -
; Appendix E
tetrahydrate Appendix E Crystalline silica, 14808-60- PP
DCA-19002 crosslinker 10,000 30,000 L Stimulation chemical storage Ulexite 1319-33-1 AECOM, quartz 7
area Ethylene glycol 107-21-1 2024a - DCA-23001 friction 5,000 15,000 | kg | Stimulation chemical storage Contains no hazardous | Proprietar | AECOM,
Crystalline silica, | 14808-60- Appendix E reducer area substances in y 2024a -
quartz 7 concentrations above Appendix E
cut-off values
DCA-23001 friction 5,000 15,000 kg | Stimulation chemical storage Contains no Proprietar | AECOM, according to the
reducer area hazardous v 2024a - competent authority
substances in Appendix E
concentrations DCA-23003 friction 18,000 54,000 L | Stimulation chemical storage Hydrotreated light 64742-47- | AECOM,
above cut-off reducer area petroleum distillate 8 2024a -
values according Ethoxylated branched | 78330-21- | APpendix E
to the C13 alcohol 9
competent Sodium diacetate 126-96-5
authority
DCA-25005 gelling 35,000 105,00 | kg | Stimulation chemical storage Contains no hazardous | Proprietar | AECOM,
DCA-23003 friction 18,000 54,000 L Stimulation chemical storage I-!ydrotreated 64742-47- | AECOM, agent area substances in y 20243 —
reducer area :;ghFllpetroleum 8 i024a ; - concentrations Appendix E
istillate endix
78330-21- PP above cut-off values
Ethoxylated 9 according to the
branched C13 126-96-5 competent authority
alcohol
. . DCA-30001 scale 15,000 45,000 L Stimulation chemical storage Contains no hazardous | Proprietar AECOM,
Sodium diacetate o .
Inhibitor area substances in y 2024a -
DCA-25005 gelling 35,000 105,00 | kg | Stimulation chemical storage Contains no Proprietar | AECOM, concentrations Appendix E
agent area hazardous . % 2024a - above cut-off values
substances.m Appendix E according to the
concentrations competent authority
above cut-off B - B
values according DCA-32002 surfactant 15,000 45,000 L Stimulation chemical storage Alcohols, C6-C12, 68937-66- | AECOM,
to the area ethoxylated 6 2024a -
competent propoxylated 69227-22- | Appendix E
authority Alcohols, C10-C16, 1
ethoxylated
DCA-30001 scale 15,000 45,000 L Stimulation chemical storage Contains no Proprietar | AECOM, propoxylated
Inhibitor area hazardous y 2024a -
substances in Appendix E DCA-32014 surfactant 200 600 L Stimulation chemical storage Hydrotreated light 64742-47- | AECOM,
concentrations area petroleum distillate 8 2024a —
above cut-off Ethanol 64-17-5 Appendix E
values according Fatty acids, tall-oil, 61791-00-
to the ethoxylated 2
competent C12-C15 Ethoxylated | 68131-39-
authority alcohols 5
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DCA-32002 surfactant 15,000 45,000 | L | Stimulation chemical storage Alcohols, C6-C12, | 68937-66- | AECOM, Amides, tall-oil fatty, 68155-20-
area ethoxylated 6 2024a - N,N-bis(hydroxyethyl) | 4
propoxylated 69227-22- | Appendix E Butyl alcohol 71-36-3
Alcohols, C10- 1 Methanol 67-56-1
C16, ethoxylated - - - — -
propoxylated FE-2 buffer 200 600 | kg | Stimulation chemical storage Citric acid 77-92-9 AECOM,
area 2024a -
DCA-32014 surfactant 200 600 L Stimulation chemical storage Hydrotreated 64742-47- | AECOM, Appendix E
area light petroleum 8 2024a - . - - - .
o . Hydrochloric acid - 50,000 150,000 L Stimulation chemical storage Hydrochloric acid 7647-01-0 AECOM,
distillate 64-17-5 Appendix E
32% area (32%) 2024a -
Ethanol 61791-00- Appendix E
Fatty acids, tall- 2 B B - B B
ol Ztholx lated Alcohols, C11-14-iso-, 5,285 15,855 L Stimulation chemical storage Alcohols, C11-14-iso-, 78330-21- AECOM,
’ Y 68131-39- C13-rich, ethoxylated- area C13-rich, ethoxylated 9 2024a -
Cllf'C1|5 g 5 surfactant Appendix E
Ethoxylate 68155-20-
alcohols 4 EHS
] ) Support,
/;\mldes, tall-oil 71-36-3 (2023) -
atty, N,N- Appendix
bis(hydroxyethyl) 67-56-1 E1
Butyl alcohol Sodium (C14-16) olefin | 4,658 13,974 | L | Stimulation chemical storage Sodium (C14-16) olefin | 68439-57- | EHS
Methanol sulfonate - surfactant area sulfonate 6 Support,
FE-2 buffer 200 600 | kg | Stimulation chemical storage Citric acid 77-92-9 AECOM, (2023) N
area 2024a - Appendix
Appendix E El
Hydrochloric acid - 50,000 150,000 | L | Stimulation chemical storage Hydrochloric acid | 7647-01-0 | AECOM, Diisobutyl glutarate - 627 1,881 | L | Stimulation chemical storage Diisobutyl glutarate 71195-64- | EHS
32% area (32%) 20243 — plasticiser area 7 Support,
Appendix E (2023) -
Appendix
Alcohols, C11-14-iso-, 5,285 15,855 L Stimulation chemical storage Alcohols, C11-14- | 78330-21- | AECOM, E1l
C13-rich, ethoxylated- area iso-, C13-rich, 9 2024a -
surfactant ethoxylated Appendix E Diisobutyl succinate - 209 627 L Stimulation chemical storage Diisobutyl succinate 925-06-4 EHS
EHS plasticiser area Support,
S . (2023) -
(;gg))r ! Appendix
E.1l
Appendix
E.1 Diisobutyl adipate- 179 537 L Stimulation chemical storage Diisobutyl adipate 141-04-8 EHS
lasticiser rea Support,
Sodium (C14-16) olefin | 4,658 | 13,974 | L | Stimulation chemical storage Sodium (C14-16) | 68439-57- | EHS plastict a (2(';2'03) K
sulfonate - surfactant area olefin sulfonate 6 Support, .
(2023) - Appendix
E.1
Appendix
E.1 Sodium thiosulphate- 4,763 14,289 L Stimulation chemical storage Sodium thiosulphate 7772-98-7 | EHS
- ) - B - stabilising agent area Support,
Diisobutyl glutarate - 627 1,881 L Stimulation chemical storage Diisobutyl 71195-64- | EHS (2023) -
plasticiser area glutarate 7 Support, .
(2023) - Appendix
E.1
Appendix
E.1 Sodium sulphate 913 2,739 L Stimulation chemical storage Sodium sulphate 7757-82-6 | AECOM,
stabilising agent area 2024a -
Diisobutyl succinate - 209 627 L Stimulation chemical storage Diisobutyl 925-06-4 EHS gag Appendix E
plasticiser area succinate Support,
(2023) - EHS
Appendix Support,
E1 (2023) -
Appendix
Diisobutyl adipate- 179 537 L Stimulation chemical storage Diisobutyl 141-04-8 EHS E1l
plasticiser area adipate Support,

(2023) —
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Appendix Sodium sulphite 794 2,382 Stimulation chemical storage Sodium sulphite 7757-83-7 | AECOM,
El stabilising agent area 2024a -
Sodium thiosulphate- 4,763 14,289 Stimulation chemical storage Sodium 7772-98-7 | EHS Appendix E
stabilising agent area thiosulphate Support, EHS
(2023) - Support,
Appendix (2023) -
E.1 Appendix
E.1
Sodium sulphate 913 2,739 Stimulation chemical storage Sodium sulphate | 7757-82-6 | AECOM,
stabilising agent area 2024a - Ethylene glycol- 8,416 25,247 Stimulation chemical storage Ethylene glycol 107-21-1 AECOM,
Appendix E crosslinker area 2024a -
EHS Anti-freeze Appendix E
Support, EHS
(2023) - Support,
Appendix (2023) -
E.1 Appendix
Sodium sulphite 794 2,382 Stimulation chemical storage Sodium sulphite 7757-83-7 | AECOM, El
stabilising agent area 2024a - AECOM,
Appendix E 2024b -
A .
EHS Epzpend|x
Support, :
(2023) - Choline chloride- clay 67,750 203,250 Stimulation chemical storage Choline chloride 67-48-1 AECOM,
Appendix stabiliser / clay area 2024a —
E.1 swelling control Appendix E
Ethylene glycol- 8,416 25,247 Stimulation chemical storage Ethylene glycol 107-21-1 AECOM, (2-hydroxy-N,N,N- EHS
crosslinker area 20243 — trimethylethanaminiu Support,
Anti-freeze Appendix E m chloride) (2023) -
Appendix
EHS E1
Support, )
(2023) - AECOM,
Appendix 2024b -
E1 Appendix
AECOM, E:2
2024b — Glutaraldehyde- 14,930 44,790 Stimulation chemical storage Glutaraldehyde 111-30-8 AECOM,
Appendix biocide area 2024a -
E.2 Appendix E
Choline chloride- clay 67,750 203,250 Stimulation chemical storage Choline chloride | 67-48-1 AECOM, EHS
stabiliser / clay area 2024a — Support,
swelling control Appendix E (2023) N
(2-hydroxy-N,N,N- EHS éplpendm
trimethylethanaminiu Support, )
m chloride) (2023) - AECOM,
Appendix 2024b —
E1 Appendix
E.2
AECOM,
2024b - Ammonium sulphate- 4,479 13,491 Stimulation chemical storage Ammonium sulphate 7783-20-2 | AECOM,
Appendix breaker area 2024a -
E.2 Appendix E
Glutaraldehyde- 14,930 44,790 Stimulation chemical storage Glutaraldehyde 111-30-8 AECOM, EHS
biocide area 2024a - Support,
Appendix E (2023) -
EHS Appendix
E.1
Support,

(2023) -
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Appendix Polyacrylamide- 4,479 13,491 Stimulation chemical storage Polyacrylamide 25085-02- | AECOM,
El friction reducer area 3 2024a -
AECOM, Appendix E
2024b - EHS
Appendix Support,
E.2 (2023) -
Ammonium sulphate- 4,479 13,491 Stimulation chemical storage Ammonium 7783-20-2 AECOM, Appendix
breaker area sulphate 2024a - E1l
Appendix E Sodium polyacrylate- 746 2,238 Stimulation chemical storage Sodium polyacrylate 9003-04-7 | AECOM,
EHS gelling agent area 2024a -
Support, Appendix E
(2023) - EHS
Appendix Support,
E.1 (2023) -
Polyacrylamide- 4,479 13,491 Stimulation chemical storage Polyacrylamide 25085-02- | AECOM, Appendix
friction reducer area 3 2024a - El
Appendix E Sodium bisulfite- 149 447 Stimulation chemical storage Sodium bisulfite 7631-90-5 | AECOM,
EHS stabiliser area 2024a -
Support, Appendix E
(2023) - EHS
Appendix Support,
E.1 (2023) -
Sodium polyacrylate- 746 2,238 Stimulation chemical storage Sodium 9003-04-7 | AECOM, Appendix
gelling agent area polyacrylate 2024a - El
Appendix E Alkyl alcohol- 149 447 Stimulation chemical storage Alkyl alcohol 56-81-5 EHS
EHS surfactant area Support,
Support, (2023) -
(2023) - Appendix
Appendix E.1
E.1 2-Propenoic acid, 149 447 Stimulation chemical storage 2-Propenoic acid, 9003-03-6 | AECOM,
Sodium bisulfite- 149 447 Stimulation chemical storage Sodium bisulfite | 7631-90-5 | AECOM, homopolymer, area homopolymer, 2024a -
stabiliser area 2024a - ammonium salt- ammonium salt Appendix E
Appendix E biocide EHS
EHS Support,
Support, (2023) -
(2023) - Appendix
Appendix E.1
E1 Potassium persulfate- 149 447 Stimulation chemical storage Potassium persulfate 7727-21-1 | AECOM,
Alkyl alcohol- 149 447 Stimulation chemical storage Alkyl alcohol 56-81-5 EHS braker area 2024a -
surfactant area Support, Appendix E
(2023) - EHS
Appendix Support,
El (2023) -
2-Propenoic acid, 149 447 Stimulation chemical storage 2-Propenoic acid, | 9003-03-6 | AECOM, Appendix
homopolymer, area homopolymer, 2024a - E1
ammonium salt- ammonium salt Appendix E 2-Ethoxy-naphthalene- 149 447 Stimulation chemical storage 2-Ethoxy-naphthalene | 93-18-5 EHS
biocide EHS surfactant area Support,
Support, (2023) -
(2023) - Appendix
Appendix E.l
E1 Sodium gluconate- 8,576 25,728 Stimulation chemical storage Sodium gluconate 527-07-1 EHS
Potassium persulfate- 149 447 Stimulation chemical storage Potassium 7727-21-1 AECOM, stabiliser area Support,
braker area persulfate 2024a - (2023) -

Appendix E
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EHS Appendix
Support, E.1l
(AZ;?;::;X Boric acid- crosslinker 4,288 12,864 Stimulation chemical storage Boric acid 10043-35- EHS
E1 area 3 Support,
(2023) -
2-Ethoxy-naphthalene- 149 447 Stimulation chemical storage 2-Ethoxy- 93-18-5 EHS Appendix
surfactant area naphthalene Support, E.1
(2023) - AECOM,
Appendix 2024b —
El Appendix
Sodium gluconate- 8,576 25,728 Stimulation chemical storage Sodium 527-07-1 EHS E.2
stabiliser area gluconate Support, Potassium hydroxide- | 10,745 | 32,235 Stimulation chemical storage Potassium hydroxide | 1310-58-3 | AECOM,
(2023) - pH control area 2024a -
Appendix Appendix E
E.1
EHS
Boric acid- crosslinker 4,288 12,864 Stimulation chemical storage Boric acid 10043-35- EHS Support,
area 3 Support, (2023) -
(2023) - Appendix
Appendix E.1
Bl Mannanase- 2 6 Stimulation chemical storage Mannanase 37288-54- EHS
AECOM, crosslinker area 3 Support,
Appendix Appendix
E.2 E1
Potassium hydroxide- 10,745 32,235 Stimulation chemical storage Potassium 1310-58-3 AECOM, Ammonium 7,451 22,353 Stimulation chemical storage Ammonium 7727-54-0 AECOM,
pH control area hydroxide 2024a - persulphate- breaker area persulphate 2024a -
Appendix E Appendix E
Support, Support,
(2023) - (2023) -
Appendix Appendix
E.1l E1
Mannanase- 2 6 Stimulation chemical storage Mannanase 37288-54- | EHS AECOM,
crosslinker area 3 Support, Diammonium 2024b -
(2023) N peroxidisulphate — Appendix
Appendix Oxidizing viscosity E.2
E.1
breaker
Ammonium 7451 22,353 stimulation chemical storage | Ammonium 7727-54-0 | AECOM, Talc- buffer/ Filler for 384 1,152 Stimulation chemical storage | Talc, Magnesium 14807-96- | AECOM,
persulphate- breaker area persulphate 2024a — encapsulate area Silicate 6 20243 —
Appendix E Appendix E
EHS EHS
support, Support,
(2023) - (2023) -
Appendix Appendix
El E.1
AECOM, AECOM,
Diammonium 2024b - 2024b -
peroxidisulphate — Appendix Appendix
Oxidizing viscosity E.2 E.2
breaker . B - A .
Sodium bromate- 50,441 151,323 Stimulation chemical storage Sodium bromate 7789-38-0 AECOM,
Talc- buffer/ Filler for 384 1,152 Stimulation chemical storage Talc, Magnesium | 14807-96- | AECOM, breaker area 2024a -
encapsulate area Silicate 6 2024a - Appendix E
Appendix E EHS
Support,
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EHS (2023) -
Support, Appendix
(2023) - E.1
Appendix . - - - .
E1 Hepta sodium 3,176 9,528 Stimulation chemical storage Hepta sodium 22042-96- AECOM,
phosphonate- area phosphonate 2 2024a -
AECOM, Emulsifier Appendix E
2024b - EHS
Appendix
E2 Support,
(2023) -
Sodium bromate- 50,441 151,323 Stimulation chemical storage Sodium bromate | 7789-38-0 | AECOM, Appendix
breaker area 2024a - E.1
Appendix E Distillates, 54,231 | 162,693 Stimulation chemical storage Distillates, 64742-47- | AECOM,
EHS hydrotreated light- area hydrotreated light 8 2024a -
Support, friction reducer/slurry Appendix E
(2023) _ agent EHS
Appendix
E1 Support,
(2023) -
Hepta sodium 3,176 9,528 Stimulation chemical storage Hepta sodium 22042-96- | AECOM, Appendix
phosphonate- area phosphonate 2 2024a - E.1
Emulsifier Appendix E AECOM,
EHS 2024b -
Support, Appendix
(2023) - E.2
Appendix . . . . .
E1 Guar gum- viscosity 15,141 45,423 Stimulation chemical storage Guar gum 9000-30-0 AECOM,
regulator area 2024a -
Distillates, 54,231 162,693 Stimulation chemical storage Distillates, 64742-47- | AECOM, Appendix E
hydrotreated light- area hydrotreated 8 2024a - EHS
friction reducer/slurry light Appendix E Support,
agent EHS (2023) -
Support, Appendix
(2023) - E.1
Appendix AECOM,
El 2024b -
AECOM, Appendix
2024b - E.2
Appendix A - .
£ Poly-oxyethylene 4,466 13,398 Stimulation chemical storage Poly-oxyethylene 9016-45-9 | EHS
nonylphenol ether- area nonylphenol ether Support,
Guar gum- viscosity 15,141 45,423 Stimulation chemical storage Guar gum 9000-30-0 | AECOM, surfactant (2023) -
regulator area 2024a - Appendix
Appendix E E.1
EHS Quaternary 4,466 13,398 Stimulation chemical storage Quaternary 68953-58- AECOM,
Support, ammonium area ammonium 2 2024a -
(2023) - compounds, compounds, Appendix E
Appendix bis(hydrogenated bis(hydrogenated EHS
E1 tallow alkyl)dimethyl, tallow alkyl)dimethyl, Support,
AECOM, salts with bentonite- salts with bentonite (2023) -
2024b - biocide Appendix
Appendix E1l
E.2
1,6-Hexanediol- cross 447 1,341 Stimulation chemical storage 1,6-Hexanediol 629-11-8 EHS
Poly-oxyethylene 4,466 13,398 Stimulation chemical storage Poly-oxyethylene | 9016-45-9 EHS linker area Support,
nonylphenol ether- area nonylphenol Support, (2023) -
surfactant ether (2023) - Appendix
Appendix E1l

E.1
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Quaternary 4,466 13,398 Stimulation chemical storage Quaternary 68953-58- | AECOM, Hydrochloric acid- pH 44,715 134,145 Stimulation chemical storage Hydrochloric acid 7647-01-0 | AECOM,
ammonium area ammonium 2 2024a - control area 2024a -
compounds, compounds, Appendix E Appendix E
bis(hydrogenated bis(hydrogenate EHS EHS
tallow alkyl)dimethyl, d tallow Support, Support,
s§|ts.with bentonite- aIkyI)di.methyI, (2023) - (2023) -
biocide salts W|.th Appendix Appendix
bentonite E1 E1
1,6-Hexanediol- cross 447 1,341 Stimulation chemical storage 1,6-Hexanediol 629-11-8 EHS N-Benzyl- 28 84 Stimulation chemical storage N-Benzyl- 68909-18- EHS
linker area Support, alkylpyridinium area alkylpyridinium 2 Support,
(2023) - chloride- pH control chloride (2023) -
Appendix Appendix
E.1l E.1
Hydrochloric acid- pH 44,715 134,145 Stimulation chemical storage Hydrochloric acid | 7647-01-0 | AECOM, Formic acid- corrosion 2,001 6,002 Stimulation chemical storage Formic acid 64-18-6 EHS
control area 2024a - inhibitor area Support,
Appendix E (2023) -
EHS Appendix
Support, El
(2023) - AECOM,
Appendix 2024b -
E.1 Appendix
N-Benzyl- 28 84 Stimulation chemical storage N-Benzyl- 68909-18- EHS E2
alkylpyridinium area alkylpyridinium 2 Support, Sodium erythorbate- 2,001 6,002 Stimulation chemical storage Sodium erythorbate 6381-77-7 | AECOM,
chloride- pH control chloride (2023) - scaler area 2024a —
Appendix prohibitor/Reducing Appendix E
E.1 Agent EHS
Formic acid- corrosion 2,001 6,002 Stimulation chemical storage Formic acid 64-18-6 EHS Support,
inhibitor area Support, (2023) -
(2023) - Appendix
Appendix El
E.1 AECOM,
AECOM, 2024b -
2024b — Appendix
Appendix E.2
E.2 Citric acid- pH control 15,878 47,634 Stimulation chemical storage Citric acid 77-92-9 AECOM,
Sodium erythorbate- 2,001 6,002 Stimulation chemical storage Sodium 6381-77-7 | AECOM, area 2024a -
scaler area erythorbate 2024a - Appendix E
prohibitor/Reducing Appendix E EHS
Agent EHS Support,
Support, (2023) N
(2023) — Appendlx
Appendix El
El Acetic acid- pH Buffer 15,878 47,634 Stimulation chemical storage Acetic acid 64-19-7 AECOM,
AECOM, area 2024a -
2024b - Appendix E
Appendix EHS
E.2 Support,
Citric acid- pH control 15,878 47,634 Stimulation chemical storage Citric acid 77-92-9 AECOM, (2023) -
area 2024a - Appendix
Appendix E El
EHS AECOM,
Support, 2024b -
(2023) - Appendix

E.2
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Appendix Isopropanol- clay 83 249 Stimulation chemical storage Isopropanol 67-63-0 AECOM,
El management area 2024a -
Acetic acid- pH Buffer 15,878 47,634 Stimulation chemical storage Acetic acid 64-19-7 AECOM, Appendix E
area 2024a - EHS
Appendix E Support,
EHS (2023) -
Support, Appendix
(2023) - El
Appendix Ethoxylated C12-C16 57 171 Stimulation chemical storage Ethoxylated C12-C16 68551-12- | AECOM,
El alcohol - surfactant area alcohol 2 2024a -
AECOM, Appendix E
2024b - EHS
Appendix Support,
E.2 (2023) -
Isopropanol- clay 83 249 Stimulation chemical storage Isopropanol 67-63-0 AECOM, Appendix
management area 2024a - El
Appendix E Ethoxylated decanol - 19 57 Stimulation chemical storage Ethoxylated decanol 26183-52- | AECOM,
EHS surfactant area 8 2024a -
Support, Appendix E
(2023) - EHS
Appendix Support,
E.1 (2023) -
Ethoxylated C12-C16 57 171 Stimulation chemical storage Ethoxylated C12- | 68551-12- | AECOM, Appendix
alcohol - surfactant area C16 alcohol 2 2024a - E.l
Appendix E Cinnamaldehyde- 1,000 3,000 Stimulation chemical storage Cinnamaldehyde 104-55-2 AECOM,
EHS biocide / Corrosion area 2024a -
Support, inhibitor Appendix E
(2023) - EHS
Appendix Support,
E.1 (2023) -
Ethoxylated decanol - 19 57 Stimulation chemical storage Ethoxylated 26183-52- | AECOM, Appendix
surfactant area decanol 8 2024a - El
Appendix E AECOM,
EHS 2024b-
Support, Appendix
(2023) - E.2
Appendix Ethoxylated tallow 9 27 Stimulation chemical storage Ethoxylated tallow 61791-26- | EHS
El alkyl amine - area alkyl amine 2 Support,
Cinnamaldehyde- 1,000 3,000 Stimulation chemical storage Cinnamaldehyde | 104-55-2 AECOM, surfactant (2023) -
biocide / Corrosion area 2024a - Appendix
inhibitor Appendix E E1l
EHS Methanol- corrosion 2 6 Stimulation chemical storage Methanol 67-56-1 AECOM,
Support, inhibitor area 2024a -
(2023) - Appendix E
Appendix EHS
El Support,
AECOM, (2023) -
2024b - Appendix
Appendix E.1
E.2 Polyacrylamide - 49,093 147,279 Stimulation chemical storage Polyacrylamide 9003-05- AECOM,
Ethoxylated tallow 9 27 Stimulation chemical storage Ethoxylated 61791-26- | EHS friction reducer area 08 2024a -
alkyl amine - area tallow alkyl 2 Support, Appendix E
surfactant amine (2023) - EHS
Support,
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Appendix (2023) -
E.1 Appendix
Methanol- corrosion 2 6 Stimulation chemical storage Methanol 67-56-1 AECOM, El
inhibitor area 2024a - AECOM,
Appendix E 2004 - )
EHS Appendix
E.2
Support,
(2023) - Polyethylene glycol 748 2,243 Stimulation chemical storage Polyethylene glycol 127087- EHS
Appendix trimethylnonyl ether - area trimethylnonyl ether 87-0 Support,
E.1 clay manager/ (2023) -
Polyacrylamide - 49,093 147,279 Stimulation chemical storage Polyacrylamide 9003-05- AECOM, Emulsifier éplpendm
friction reducer area 08 2024a - ’
Appendix E AECOM,
EHS 2024 - '
Appendix
Support, E.2
(2023) - :
Appendix Water in additive- 66,804 200,412 Stimulation chemical storage Water in additive 7732-18-5 EHS
E.1 stabiliser area Support,
AECOM, (2023) -
2004 - Appendix
Appendix E.1
E.2 Potassium sorbate 14 42 Stimulation chemical storage Potassium sorbate 24634-61- | EHS
Polyethylene glycol 748 2,243 Stimulation chemical storage Polyethylene 127087- EHS foo'd grade— corrosion area 5 Support,
trimethylnonyl ether - area glycol 87-0 Support, inhibitor (2023) -
clay manager/ trimethylnonyl (2023) - Appendix
Emulsifier ether Appendix El
El Mannanase (Mannan 2 6 Stimulation chemical storage Mannanase (Mannan 37288-54- EHS
AECOM, endo-1,4-beta- area endo-1,4-beta- 3 Support,
2024 - mannosidase)- cross mannosidase) (2023) -
Appendix linker Appendix
E.2 E.1
Water in additive- 66,804 200,412 Stimulation chemical storage Water in additive | 7732-18-5 | EHS Nonoxynol-9- 51 153 Stimulation chemical storage Nonoxynol-9 26571-11- | EHS
stabiliser area Support, surfactant/Emulsifier area 9 Support,
(2023) - (2023) -
Appendix Appendix
E.1 E.1
Potassium sorbate 14 42 Stimulation chemical storage Potassium 24634-61- | EHS AECOM,
food grade- corrosion area sorbate 5 Support, 2024b -
inhibitor (2023) - Appendix
Appendix E.2
El 2-Ethylhexanol PO/EO 9 27 Stimulation chemical storage 2-Ethylhexanol PO/EO | 64366-70- | EHS
Mannanase (Mannan 2 6 Stimulation chemical storage Mannanase 37288-54- | EHS polymer- stabiliser area polymer 7 Support,
endo-1,4-beta- area (Mannan endo- 3 Support, (2023) N
mannosidase)- cross 1,4-beta- (2023) - Appendix
linker mannosidase) Appendix El
El Corn oil- friction 662 1,986 Stimulation chemical storage Corn oil 8001-30-7 | EHS
Nonoxynol-9- 51 153 Stimulation chemical storage Nonoxynol-9 26571-11- | EHS reducer area Support,
surfactant/Emulsifier area 9 Support, (2023) N
(2023) - Appendix
Appendix E.1
El Proprietary — SCI-1F 19,357 58,071 Stimulation chemical storage Based on the CRA, the Proprietar | AECOM,
AECOM, Scale inhibitor area chemical is of low y 2024b -
2024b - concern to human Appendix

health and the

E.2




EMP
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Appendix environment.
E.2 Chemicals were PBT
2-Ethylhexanol PO/EO 9 27 Stimulation chemical storage 2-Ethylhexanol 64366-70- | EHS and (?alculated below
i the risk thresholds.
polymer- stabiliser area PO/EO polymer 7 Support,
(2023) - Proprietary — surface 44 131 L Stimulation chemical storage Based on the CRA, the Proprietar | AECOM,
Appendix coating area chemical is of low y 2024b -
E.1 concern to human Appendix
Corn oil- friction 662 1,986 Stimulation chemical storage Corn oil 8001-30-7 | EHS hea!th and the E.2
reducer area Support environment.
! Chemicals were PBT
(2023) -
Appendix and calculated below
Eplp the risk thresholds.
Proprietary — SCI-1F 19,357 58,071 Stimulation chemical storage Based on the Proprietar | AECOM, Sodium carbonate — 78.5 236 L Stimulation chemical storage Sodium carbonate 497-19-8 AECOM,
L pH buffer area 2024b -
Scale inhibitor area CRA, the y 2024b - .
s . Appendix
chemical is of Appendix
E.2
low concern to E.2
human health Proprietary —improves 292 876 L Stimulation chemical storage Based on the CRA, the Proprietar | AECOM,
and the surface and interfacial area chemical is of low y 2024b -
environment. tension concern to human Appendix
Chemicals were health and the E.2
PBT and environment.
calculated below Chemicals were PBT
the risk and calculated below
thresholds. the risk thresholds.
Proprietary — surface 44 131 Stimulation chemical storage Based on the Proprietar | AECOM, Proprietary — 7,592 22,776 L Stimulation chemical storage Based on the CRA, the Proprietar | AECOM,
coating area CRA, the y 2024b - surfactant area chemical is of low v 2024b -
chemical is of Appendix concern to human Appendix
low concern to E.2 health and the E.2
human health environment.
and the Chemicals were PBT
environment. and calculated below
Chemicals were the risk thresholds.
PBT and Alkyl Pyridines Quat — 128 384 L Stimulation chemical storage Alkyl Pyridines Quat 68909-18- | AECOM,
calculated below S
. Corrosion inhibitor area 2 2024b —
the risk Aopendix
thresholds. PP
E.2
Sodium carbonate — 785 236 Stimulation chemical storage Sodium 497-15-8 AECOM, Polymer/s - 5,742 17,225 L Stimulation chemical storage Isotridecanol, 69011-36- | AECOM,
pH buffer area carbonate 2024b - .
. Isotridecanol, area ethoxylated 5 2024b -
Appendix .
£ ethoxylated — Appendix
: Emulsifier E.2
Proprietary —improves 292 876 Stimulation chemical storage Based on the Proprietar | AECOM, HCL-15B — 76,201 | 228,603 | L | Stimulation chemical storage Hydrochloric acid 7647-01-0 | AECOM,
surface and interfacial area CRA, the y 2024b — . .
. o . Hydrochloric acid area 2024b -
tension chemical is of Appendix . . .
Blend — mineral acid Appendix
low concern to E.2 £
human health ’
and the Proprietary - Emulsifier 8,614 25,842 L Stimulation chemical storage Based on the CRA, the Proprietar | AECOM,
environment. area chemical is of low y 2024b —
Chemicals were concern to human Appendix
PBT and health and the E.2
calculated below environment.
the risk Chemicals were PBT
thresholds. and calculated below
. . . . . the risk thresholds.
Proprietary — 7,592 22,776 Stimulation chemical storage Based on the Proprietar | AECOM,
surfactant area CRA, the y 2024b —
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low concern to Appendix Didecyldimethyl- 1,936 5,807 L Stimulation chemical storage Didecyldimethyl- 7173-51-5 | AECOM,
human health E.2 ammonium Chloride - area ammonium Chloride 2024b -
and the Biocide Appendix
environment. E2
Chemicals were
PBT and Benzalkonium Chloride 1,936 5,807 L Stimulation chemical storage Benzalkonium Chloride | 8001-54-5 | AECOM,
calculated below — Biocide area 2024b -
the risk Appendix
thresholds. E.2
Alkyl Pyridines Quat — 128 384 Stimulation chemical storage Alkyl Pyridines 68909-18- | AECOM, Proprietary - ImproYe 1,022 3,066 L Stimulation chemical storage Based.on 'Fhe CRA, the Proprietar | AECOM,
Corrosion inhibitor area Quat ) 2024b — surface and interfacial area chemical is of low y 2024b —
Appendix tension concern to human Appendix
E2 health and the E.2
environment.
Polymer/s - 5,742 17,225 Stimulation chemical storage Isotridecanol, 69011-36- | AECOM, Chemicals were PBT
Isotridecanol, area ethoxylated 5 2024b - and calculated below
ethoxylated — Appendix the risk thresholds.
Emulsifier E.2
Proprietary — Improve 341 1,022 L Stimulation chemical storage Based on the CRA, the Proprietar | AECOM,
HCL-15B — 76,201 228,603 Stimulation chemical storage Hydrochloric acid | 7647-01-0 | AECOM, surface and interfacial area chemical is of low y 2024b —
Hydrochloric acid area 2024b - tension concern to human Appendix
Blend — mineral acid Appendix health and the E2
E.2 environment.
Proprietary - Emulsifier | 8,614 25,842 Stimulation chemical storage Based on the Proprietar | AECOM, Chemicals were PBT
area CRA, the v 2024b — and c.alculated below
chemical is of Appendix the risk thresholds.
low concern to E.2 Completion chemicals
human health
and the Sodium chloride- 15,000 45,000 | kg | Completion chemical storage Sodium chloride 7647-14-5 | AECOM,
environment. weighting agent area 2024a -
Chemicals were Appendix E
PBT and ALDACIDE G biocide 500 1,500 | L | Completion chemical storage Glutaraldehyde 111-30-8 | AECOM,
calculated below area Methanol 67-56-1 2024a —
the risk Appendix E
thresholds.
OXYGON Oxygen 100 300 | kg | Completion chemical storage Contains no hazardous | Proprietar | AECOM,
Didecyldimethyl- 1,936 5,807 Stimulation chemical storage Didecyldimethyl- | 7173-51-5 | AECOM, scavenger area substances in y 2024a —
ammonium Chloride - area ammonium 2024b - concentrations above Appendix E
Biocide Chloride Appendix cut-off values
E.2 according to the
Benzalkonium Chloride 1,936 5,807 Stimulation chemical storage Benzalkonium 8001-54-5 | AECOM, competent authority
— Biocide area Chloride 2024b - BARACOR 100 2,000 6,000 | L | Completion chemical storage Ethanol, 2,2'-oxybis-, 68909-77- | AECOM,
Appendix corrosion inhibitor area reaction products with | 3 2024a -
E.2 ammonia, Appendix E
Proprietary — Improve 1,022 3,066 Stimulation chemical storage Based on the Proprietar | AECOM, morpholine 67-56-1
surface and interfacial area CRA, the y 2024b - derivatives residues 5064-31-3
tension chemical is of Appendix Methanol
low concern to E2 Nitrilotriacetic acid,
human health S
trisodium salt
and the
. monohydrate
environment.
Chemicals were Sodium Hypochlorite 10,000 30,000 L Completion chemical storage Sodium hypochlorite 7681-52-9 | AECOM,
PBT and 10 - 30% cleaner area Sodium Hydroxide 1310-73-2 | 2024a-
calculated below Appendix E
. Water 7732-18-5
the risk
thresholds. Drilling chemicals
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Proprietary — Improve 341 1,022 L Stimulation chemical storage Based on the Proprietar | AECOM, CON-DET wetting 50 150 | kg | Drilling chemical storage area Amides, coco, N,N-bis 68603-42- | AECOM,
surface and interfacial area CRA, the y 2024b — agent (hydroxyethyl) 9 2024a -
tension chemical is of Appendix Benzenesulfonic acid, 1300-72-7 | Appendix E
low concern to E.2 dimethyl-, sodium salt | g7.63-0
human health
and the Isopropanol 7320-34-5
environment. Potassium 1310-58-3
Chemicals were pyrophosphate
PBT and Potassium hydroxide
calculated below B - - .
the risk SAPP- sodium acid 50 150 | kg | Drilling chemical storage area DISODIUM 7758-16-9 | AECOM,
thresholds phosphate cement PYROPHOSPHATE 2024a -
treatment Appendix E
Completion chemicals
Bentonite- lubricant 3,000 9,000 kg Drilling chemical storage area Crystalline silica, 14808-60- | AECOM,
Sodium chloride- 15,000 45,000 kg | Completion chemical storage Sodium chloride 7647-14-5 | AECOM, quartz 7 20243 —
weighting agent area 2024a - ;
gnting ag . Crystalline silica, 14464-46- | Appendix E
Appendix E ; .
cristobalite 1
ALDACIDE G biocide 500 1,500 L Completion chemical storage Glutaraldehyde 111-30-8 AECOM, Crystalline silica, 15468-32-
area Methanol 67-56-1 2024a - tridymite 3
Appendix E
- - - - Caustic Soda-pH 1,400 4,200 | kg | Drilling chemical storage area Sodium hydroxide 1310-73-2 | AECOM,
OXYGON Oxygen 100 300 | kg | Completion chemical storage Contains no Proprietar | AECOM, control 20242 —
scavenger area hazardous y 2024a - Appendix E
substances in Appendix E
concentrations EZ MUD DP or EZ MUD 2000 6,000 | kg | Drilling chemical storage area Contains no hazardous | Proprietar | AECOM,
above cut-off Liquid- drilling mud substances in y 2024a -
values according concentrations above Appendix E
to the cut-off values
competent according to the
authority competent authority
BARACOR 100 2,000 6,000 L Completion chemical storage Ethanol, 2,2'- 68909-77- | AECOM, ALDACIDE G biocide 336 1,008 | kg | Drilling chemical storage area Glutaraldehyde 111-30-8 AECOM,
corrosion inhibitor area oxybis-, reaction | 3 2024a - Methanol 67-56-1 2024a -
products with Appendix E Appendix E
ammonia, 67-56-1 STOPPIT loss of 1,000 3,000 | kg | Drilling chemical storage area Crystalline silica, 14808-60- | AECOM,
morpholine 5064-31-3 circulation material quartz 7 2024a -
derivatives Appendix E
residues . - - .
Soda Ash- drill mud 350 1,050 | kg | Drilling chemical storage area Sodium carbonate 497-19-8 AECOM,
Methanol conditioner 2024a -
Nitrilotriacetic Appendix E
acid, trisodium . . .
salt BARACOR 100 250 750 kg Drilling chemical storage area Ethanol, 2,2'-oxybis-, 68909-77- | AECOM,
monohydrate corrosion inhibitor reaction products with | 3 2024a -
ammonia, Appendix E
Sodium Hypochlorite 10,000 30,000 L Completion chemical storage Sodium _ 7681-52-9 | AECOM, morpholine 67-56-1
10 —-30% cleaner area hypochlorite 1310-73-2 20243; derivatives residues 5064.31.3
; Appendix E -51-
Sodium 7732-18-5 Pp Methanol
Hydroxide o .
Nitrilotriacetic acid,
Water trisodium salt
Drilling chemicals monohydrate
CON-DET wetting 50 150 | kg | Drilling chemical storage area Amides, coco, 68603-42- | AECOM, Sodium chloride (flossy | 96,000 288,000 | kg | Drilling chemical storage area Sodium chloride 7647-14-5 | AECOM,
agent N,N-bis 9 2024a — salt)- weighting agent 2024a -
(hydroxyethyl) 1300-72-7 | Appendix E and formation inhibitor Appendix E
Be.nzen.esulfonic 67-63-0 Barite- weighting agent 500 1,500 | kg | Drilling chemical storage area Crystalline silica 14808-60- | AECOM,
ac@, dimethyl-, 7320-34-5 7 2024a —
sodium salt Appendix E
1310-58-3

Isopropanol
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Potassium BARACARB loss of 500 1,500 | kg | Drilling chemical storage area Crystalline silica, 14808-60- | AECOM,
pyrophosphate circulation material quartz 7 2024a -
Potassium Appendix E
hydroxide Citric acid- pH control 500 1,500 | kg | Drilling chemical storage area Citric acid 5949-29-1 | AECOM,
SAPP- sodium acid 50 150 | kg | Drilling chemical storage area DISODIUM 7758-16-9 | AECOM, 2024a -
phosphate cement PYROPHOSPHAT 2024a - Appendix E
treatment E Appendix E BARADEFOAM HP 500 1,500 kg Drilling chemical storage area Contains no hazardous | Proprietar | AECOM,
Bentonite- lubricant 3,000 9,000 | kg | Drilling chemical storage area Crystalline silica, | 14808-60- | AECOM, drilling fluid/foam substances in Y 2024a -
quartz 7 2024a — conci?traltions above Appendix E
. cut-off values
Crystalline silica, | 14464-46- | Appendix E according to the
cristobalite 1 competent authority
Crystalline silica, 15468-32- "~ - - -
tridymite 3 Sodium bicarbonate- 500 1,500 | kg | Drilling chemical storage area Contains no hazardous | Proprietar | AECOM,
pH buffer substances in y 2024a —
Caustic Soda-pH 1,400 4,200 kg Drilling chemical storage area Sodium 1310-73-2 | AECOM, concentrations above Appendix E
control hydroxide 2024a - cut-off values
Appendix E according to the
EZ MUD DP or EZ MUD 2000 6,000 | kg | Drilling chemical storage area Contains no Proprietar | AECOM, competent authority
Liquid- drilling mud hazardous y 2024a - PERFORMATROL- 500 1,500 | kg | Drilling chemical storage area Contains no hazardous | Proprietar | AECOM,
SUbStances'in Appendix E polymer fluid system substances in y 2024a -
concentrations concentrations above Appendix E
above cut-off cut-off values
values according according to the
to the competent authority
competent - . . )
authority SOURSCAV- mud 500 1,500 | kg | Drilling chemical storage area Contains no hazardous | Proprietar | AECOM,
— — : additive treat H2S substances in y 2024a -
ALDACIDE G biocide 336 1,008 kg | Drilling chemical storage area Glutaraldehyde 111-30-8 AECOM, contamination concentrations above Appendix E
Methanol 67-56-1 2024a - cut-off values
Appendix E according to the
STOPPIT loss of 1,000 3,000 | kg | Drilling chemical storage area Crystalline silica, 14808-60- | AECOM, competent authority
circulation material quartz 7 2024a - DRIL-N-SLIDE- casing 500 1,500 | kg | Drilling chemical storage area Contains no hazardous | Proprietar | AECOM,
Appendix E lubricant substances in y 2024a -
Soda Ash- drill mud 350 1,050 | kg | Drilling chemical storagearea | Sodium 497-19-8 | AECOM, concentrations above Appendix E
conditioner carbonate 2024a - cut-off values
Appendix E according to the
competent authority
BARACOR 100 250 750 kg Drilling chemical storage area Ethanol, 2,2'- 68909-77- | AECOM, X — - ) 3
corrosion inhibitor oxybis-, reaction | 3 20243 — .STE'EI._SEAL- corrosion 500 1,500 | kg | Drilling chemical storage area Contains no.hazardous Proprietar | AECOM,
products with Appendix E inhibitor substances.m y 2024a -
ammonia concentrations above Appendix E
- 67-56-1 cut-off values
m0|ipho.lme 5064-31-3 according to the
derivatives competent authority
residues
Methanol BARAZAN D or 4,150 12,450 | kg | Drilling chemical storage area Contains no hazardous | Proprietar | AECOM,
o ) BARAZAN D PLUS- substances in y 2024a —
Nlt_glot.rlacde_tlc viscosity increaser concentrations above Appendix E
acll » trisodium cut-off values
salt i
according to the
monohydrate competent authority
Sodium c.hlo.ride (flossy | 96,000 288,000 | kg | Drilling chemical storage area Sodium chloride | 7647-14-5 | AECOM, PAC L loss of circulation 2,300 6,900 | kg | Drilling chemical storage area Contains no hazardous | Proprietar | AECOM,
salt)- weighting agent 2024a - material substances in y 2024a -
and formation Appendix E concentrations above Appendix E
inhibitor cut-off values
according to the
competent authority
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Barite- weighting agent 500 1,500 | kg | Drilling chemical storage area Crystalline silica 14808-60- | AECOM, Potassium chloride- 22,500 67,500 | kg | Drilling chemical storage area Contains no hazardous | Proprietar | AECOM,
7 2024a - weighting agent and substances in y 2024a -
Appendix E formation inhibitor concentrations above Appendix E
- . . o cut-off values
BARACARB loss of 500 1,500 | kg | Drilling chemical storage area Crystalline silica, 14808-60- | AECOM, .
) ] . according to the
circulation material quartz 7 2024a - competent authorit
Appendix E P ¥
Citric acid- pH control 500 1,500 | kg | Drilling chemical storage area Citric acid 5949-29-1 | AECOM, QUI.K.-FREE —drilling 500 1,500 | kg | Drilling chemical storage area Contains no_hazardous Proprietar | AECOM,
20248 — additive substances in y 2024a -
. concentrations above Appendix E
Appendix E
cut-off values
BARADEFOAM HP 500 1,500 | kg | Drilling chemical storage area Contains no Proprietar | AECOM, according to the
drilling fluid/foam hazardous y 2024a - competent authority
zz:scteanrlizii:)nns Appendix E BAROFIBRE, 500 1,500 | kg | Drilling chemical storage area Contains no hazardous | Proprietar | AECOM,
BAROFIBRE super fine substances in y 2024a -
above cut-off concentrations above Appendix E
values according and BAROFIBRE coarse pp
to the loss of circulation cut-off values
competent material according to th: '
authority competent authority
- 1 k Drilling chemical lline sili 14808-60- | AECOM
Sodium bicarbonate- 500 1,500 | kg | Drilling chemical storage area Contains no Proprietar | AECOM, B.araBIe.nd 657 L?SS of >00 200 g rilling chemical storage area Crystalline silica, 808-60 coMm,
circulation material quartz 7 2024a -
pH buffer hazardous % 2024a - Appendix E
substances in Appendix E pp
concentrations N-DRIL HT PLUS 500 1,500 | kg | Drilling chemical storage area Contains no hazardous | Proprietar | AECOM,
above cut-off filtration control substances in v 2024a -
values according additive concentrations above Appendix E
to the cut-off values
competent according to the
authority competent authority
PERFORMATROL- 500 1,500 | kg | Drilling chemical storage area Contains no Proprietar | AECOM, DEXTRID LTE filtration 4,600 13,800 | kg | Drilling chemical storage area Tetrahydro-3,5- 533-74-4 AECOM,
polymer fluid system hazardous y 2024a - control additive dimethyl-1,3,5- 2024a -
substances in Appendix E thiadiazine-2-thione Appendix E
concentrations
above cut-off BARABUF pH buffer 500 1,500 | kg | Drilling chemical storage area Contains no hazardous | Proprietar | AECOM,
values according substances in y 2024a -
to the concentrations above Appendix E
competent cut-off values
authority according to the
SOURSCAV- mud 500 1,500 | kg | Drilling chemical storage area Contains no Proprietar | AECOM, competent authority
additive treat H2S hazardous y 2024a - BDF 933 or BaraLube 864 2,592 | kg | Drilling chemical storage area Contains no hazardous | Proprietar | AECOM,
contamination substances in Appendix E W-933 drilling substances in y 2024a -
concentrations lubricant concentrations above Appendix E
ablove CUt'Off. cut-off values
values according according to the
to the .
competent authority
competent
authority BAROLIFT sweeping 500 1,500 | kg | Drilling chemical storage area Contains no hazardous | Proprietar | AECOM,
DRIL-N-SLIDE- casing 500 1,500 | kg | Drilling chemical storage area Contains no Proprietar | AECOM, agent substances_in y iOZ4a ; £
lubricant hazardous y 2024a — concentrations above ppendadix
substances in Appendix E cut-off values
concentrations according to the
above cut-off competent authority
Zgltuhe': according OXYGON oxygen 500 1,500 | kg | Drilling chemical storage area Contains no hazardous | Proprietar | AECOM,
scavenger substances in y 2024a -
competent .
authority concentrations above Appendix E
cut-off values
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STEELSEAL- corrosion 500 1,500 | kg | Drilling chemical storage area Contains no Proprietar | AECOM, according to the
inhibitor hazardous y 2024a - competent authority
substances.ln Appendix E ENVIRO-THIN filtration 500 1,500 | kg | Drilling chemical storage area Contains no hazardous | Proprietar | AECOM,
concentrations o .
control additive substances in y 2024a -
above cut-off . .
values according concentrations above Appendix E
to the cut-off values
competent according to the
authority competent authority
BARAZAN D or 4,150 12,450 | kg | Drilling chemical storage area Contains no Proprietar | AECOM, Lime pH buffer 500 1,500 | kg | Drilling chemical storage area Calcium hydroxide 1305-62-0 | AECOM,
BARAZAN D PLUS- hazardous y 2024a - 2024a -
viscosity increaser substances in Appendix E Appendix E
concentrations . . . . - h
Calcium chloride 37,000 111,000 kg Drilling chemical storage area Calcium chloride 10043-52- | AECOM,
above cut-off
. 4 2024a -
values according Appendix
to the E
competent
authority Sodium bromide 8,160 24,480 | kg | Drilling chemical storage area Sodium bromide 7647-15-6 | AECOM,
2024a -
PAC L loss of 2,300 6,900 | kg | Drilling chemical storage area Contains no Proprietar | AECOM, Appendix
circulation material hazardous v 2024a - £
substances in Appendix E
concentrations Evolube TR 14,500 43,500 L Drilling chemical storage area Triethylene glycol, 143-22-6 AECOM,
above cut-off monobutyl ether 111-76-2 2024a -
values according 2-Butoxyethanol 111-42-2 Appendix E
to the ) )
competent Diethanolamine
authority Radiagreen EME 4,800 14,400 L Drilling chemical storage area Fatty esters Proprietar | AECOM,
Potassium chloride- 22,500 67,500 | kg | Drilling chemical storage area Contains no Proprietar | AECOM, Specialities y 2024a -
weighting agent and hazardous y 2024a - Appendix E
formation inhibitor substances in Appendix E Radiagreen EBL 4,800 14,400 L Drilling chemical storage area Fatty esters Proprietar | AECOM,
concentrations Lo y 20243 —
b —off Specialities )
above cut-o Appendix E
values according
to the Polydrill 7,500 22,500 | kg | Drilling chemical storage area SULPHONATED Proprietar | AECOM,
competent ORGANIC POLYMER y 2024a -
authority Appendix E
QUIK-FREE — drilling 500 1,500 | kg | Drilling chemical storage area Contains no Proprietar | AECOM, Alpine spotting beads 1,000 3,000 | kg | Drilling chemical storage area Styrene 100-42-5 | AECOM,
additive hazardous % 2024a — 2024a -
substances in Appendix E Appendix E
concentrations Barite- weighting agent |354,000 | 1,062,000 | kg | Drilling chemical storage area Barium sulfate 7727-43-7 | AECOM,
above CUt_Oﬁ. Crystalline silica 14808-60- | 2024a-
values according 4 _ . Appendix E
to the Mica-group minerals
competent 12001-26-
authority 2
BAROFIBRE, 500 1,500 | kg | Drilling chemical storage area Contains no Proprietar | AECOM, Bio-Paq high temp 1,134 3,402 | kg | Drilling chemical storage area Starch, carboxymethyl | 9063-38-1 | AECOM,
BAROFIBRE super fine hazardous y 2024a - filtration control ether, sodium salt 2024a -
and BAROFIBRE coarse substances in Appendix E Appendix E
loss of circulation concentrations ) 3,400 10,200 L Drilling chemical storage area 2-methylbut-3-yn-2-ol | 115-19-5 AECOM,
Brine-Pac XTS
: above cut-off —
material S 2024a
values according corrosion inhibitor Appendix E
to the
competent Calcium chloride - 180,000 540,000 | kg | Drilling chemical storage area calcium chloride 10043-52- | AECOM,
authority - 4 2024a -
salinity Appendix E
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BaraBlend-657 Loss of 500 1,500 kg Drilling chemical storage area Crystalline silica, 14808-60- | AECOM, 2,270 6,810 kg Drilling chemical storage area Tannins, sulfo- 68201-64- | AECOM,
circulation material quartz 7 2024a - D defl | methylated 9 2024a -
; esco deflocculant ;
Appendix E crystalline silica, 14808-60- Appendix E
N-DRIL HT PLUS 500 1,500 | kg | Drilling chemical storage area Contains no Proprietar | AECOM, respirable powder 7
i i hazardous 2024a -
ﬁ:;?t?lon control substances in y Appendix E 1,360 4,080 | kg | Drilling chemical storage area Cellulose 9004-34-6 | AECOM,
additive . Chek-Loss fibrous LCM 2024a —
concentrations A dix E
above cut-off ppendix
values according 1,360 4,080 L Drilling chemical storage area Citric acid 77-92-9 AECOM,
to the Citric acid - pH control 2024a -
competent Appendix E
authority . ) . .
Ecco-Temp high temp 8,000 24,000 L Drilling chemical storage area Triethanolamine 102-71-6 AECOM,
DEXTRID LTE filtration 4,600 13,800 | kg | Drilling chemical storage area Tetrahydro-3,5- 533-74-4 AECOM, tend 2024a -
control additive dimethyl-1,3,5- 2024a - extender Appendix E
iadiazine-2- Appendix E
th!adlazme 2 PP 5,000 15,000 kg Drilling chemical storage area Contains no hazardous | N/A AECOM,
thione Flowzan viscosifier ingredients according 2024a -
BARABUF pH buffer 500 1,500 | kg | Drilling chemical storage area Contains no Proprietar | AECOM, to GHS. Appendix E
hazardous ¥ 2024a - . . 1,361 4,080 | L | Drilling chemical storage area calcium di-hydroxide | 1305-62-0 | AECOM,
substances in Appendix E Mil-Lime (Calcium 20242 —
concentrations hydroxide) alkalinity Appendix E
above cut-off — - - -
values according Magnesium oxide pH 7,500 22,500 | kg | Drilling chemical storage area magnesium oxide 1309-48-4 | AECOM,
2024a -
to the buffer Appendix E
ix
competent pp
authority 1,800 5,400 L Drilling chemical storage area THPS 55566-30- | AECOM,
Mil-bio SEA 98 biocide 8 2024a -
BDF 933 or BaraLube 864 2,592 kg | Drilling chemical storage area Contains no Proprietar | AECOM, Appendix E
W-933 drilling hazardous y 2024a -
lubricant substances in Appendix E Mil-carb LCM / 5,000 15,000 | kg | Drilling chemical storage area Limestone 1317-65-3 | AECOM,
il-carl
concentrations bridei crystalline silica, 14808-60- | 2024a—
ridging . 7 Appendix E
above cut-off respirable powder
values according . . . 5,000 15,000 kg Drilling chemical storage area Starch 9005-25-8 | AECOM,
to the Milstarch filtration oon
competent control Appendix E
authority
Navi-Lube lubricant 16,650 49,950 L Drilling chemical storage area Distillates, 64742-47- | AECOM,
BAROLIFT sweeping 500 1,500 | kg | Drilling chemical storage area Contains no Proprietar | AECOM, (petroleum), 8 2024a —
agent hazardous Y 2024a - hydrotreated light Appendix E
substances in Appendix E .
. Diethylene glycol
concentrations monobutyl ether
above cut-off y 112-34-5
values according Benzene, mono-C10-
to the 13-alkyl derivatives, 148520-
competent fractionation bottoms, 82-5
authority heavy ends,
sulfonated, sodium
OXYGON oxygen 500 1,500 | kg | Drilling chemical storage area Contains no Proprietar | AECOM, salts
scavenger hazardous y 2024a - .
substances in Appendix E Petroleum distillates,
. hydrotreated heavy
concentrations htheni
above cut-off naphthenic
values according Benzenesulfonic acid, | 64742-52-
5

to the
competent
authority

C10-14-alkyl
derivatives, sodium
salts
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ENVIRO-THIN filtration 500 1,500 | kg | Drilling chemical storage area Contains no Proprietar | AECOM, 69669-44-
control additive hazardous y 2024a - 9
substances in Appendix E
concentrations New-Drill Plus shale 1,000 3,000 kg Drilling chemical storage area 2-Propenoic acid, 25987-30- | AECOM,
above CUt‘Off_ stabiliser polymer with 2- 8 2024a -
values according propenamide, sodium Appendix E
to the salt
competent
authority Noxygen XT oxygen 884 2,652 kg | Drilling chemical storage area 2,3-didehydro-3-0O- 6381-77-7 | AECOM,
- — - - scavenger sodio-D-erythro- 2024a -
Lime pH buffer 500 1,500 kg Drilling chemical storage area Calcium 1305-62-0 | AECOM, hexono-1,4-lactone Appendix E
hydroxide 2024a -
Appendix E Ova Col 110 HC cloud 13,000 39,000 | kg | Drilling chemical storage area Glycol Ether 9004-77-7 | AECOM,
. 2024a -
Calcium chloride 37,000 111,000 | kg | Drilling chemical storage area Calcium chloride | 10043-52- | AECOM, point glycol .
4 20243 — Appendix E
Appendix Potassium chloride salt | 41,000 123,000 | kg | Drilling chemical storage area potassium chloride 7447-40-7 | AECOM,
E / shale stabiliser 2024a -
. . . . . . Appendix E
Sodium bromide 8,160 24,480 | kg | Drilling chemical storage area Sodium bromide | 7647-15-6 | AECOM,
2024a - Potassium hydroxide 1,250 3,750 kg Drilling chemical storage area potassium hydroxide 1310-58-3 | AECOM,
Appendix pH source 2024a -
E Appendix E
Evolube TR 14,500 43,500 L Drilling chemical storage area Triethylene 143-22-6 AECOM, Pyro-Trol Il HT filtration 25 75 kg | Drilling chemical storage area Copolymer of Proprietar | AECOM,
glycol, 111-76-2 2024a - control acrylamide and 2- y 2024a -
monobutyl ether | ;14 45 5 Appendix E acrylamide-2-2methyl Appendix E
2-Butoxyethanol propane sulfonic acid
Diethanolamine Pyro-Vis Il HT 1,400 4,200 kg Drilling chemical storage area t-Butyl alcohol 75-65-0 AECOM,
. - - A viscosifier 2024a —
Radiagreen EME 4,800 14,400 L Drilling chemical storage area Fatty esters Proprietar | AECOM, Appendix E
Specialities v 2024a - — ) :
Appendix E Soda ash pH and 1,000 3,000 | kg | Drilling chemical storage area sodium carbonate 497-19-8 AECOM,
- - - - hardness control 2024a -
Radiagreen EBL 4,800 14,400 L Drilling chemical storage area Fatty esters Proprietar | AECOM, Appendix E
Specialities y 2024a - — — ) :
Appendix E Sodium bicarbonate 1,000 3,000 | kg | Drilling chemical storage area sodium hydrogen 144-55-8 AECOM,
Polydrill 7,500 22,500 k Drrilli hemical SULPHONATED P iet AECOM pH and hardness carbonate 2024a
olydri g , g rilling chemical storage area roprietar , control Appendix E
ORGANIC y 2024a -
POLYMER Appendix E Sodium chloride - salt 54,400 163,200 | kg | Drilling chemical storage area sodium chloride 7647-14-5 | AECOM,
2024a -
Alpine spotting beads 1,000 3,000 | kg | Drilling chemical storage area Styrene 100-42-5 AECOM, Appendix E
2024a -
Appendix E W.0. defoam defoamer 600 1,800 L Drilling chemical storage area 1-Hexanol, 2-ethyl- 104-76-7 AECOM,
2024a -
Barite- weighting agent |354,000 | 1,062,000 | kg | Drilling chemical storage area Barium sulfate 7727-43-7 | AECOM, Appendix E
Crystalline silica | 14808-60- | 2024a—
Y 7 Appendix E Xan-Plex D viscosifier 3,000 9,000 | kg | Drilling chemical storage area Contains no hazardous | N/A AECOM,
M_lca-group ingredients according 2024a -
minerals ;2001-26- to GHS. Appendix E
- - Poly(oxy-1,2-
1,134 3,402 | kg | Drilling chemical storage area Starch, 9063-38-1 | AECOM, ethanediyl),o-hydro 25327-68 AECOM,
Bio-Paq high temp carboxymethyl 2024a - TEQ-LUBE Il - lubricant 14,400 43,200 | kg | Drilling chemical storage area w-h droxy ’Eth;/ne 3 | 2024a -
filtration control ether, sodium Appendix E ydroxy Appendix E
1,2-diol, ethoxylated
salt
3,400 10,200 | L | Drilling chemical st 2-methylbut-3 115-19-5 | AECOM Poly(oxy-1,2-
Brine-Pac XTS , , rilling chemical storage area -methylbut-3- -19- ) . N . ethanediyl), a-(62)-9- 29464-69. AECOM,
S yn-2-ol 2024a - TEQ-LUBE Il - lubricant 14,400 43,200 | kg | Drilling chemical storage area 2024a -
corrosion inhibitor . octadecen-1-yl-w- 2 .
Appendix E Appendix E
hydroxy-, phosphate
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Calcium chloride - 180,000 540,000 kg Drilling chemical storage area calcium chloride 10043-52- | AECOM, NEW-THIN — Polymeric - . .Conta|.r15 no hazarc_lous AECOM,
- 4 2024a - ) 4,680 14,040 | kg | Drilling chemical storage area ingredients according | N/A 2024a -
salinity . thinner .
Appendix E to GHS. Appendix E
2,270 6,810 | kg | Drilling chemical storage area Tannins, sulfo- 68201-64- | AECOM, . AECOM
20243 — LC-LUBE -lubricant . . . ’
methylated 9 a (graphite) 9,090 27,270 | kg | Drilling chemical storage area Natural graphite 7782-42-5 | 2024a -
CF Desco deflocculant crystalline silica, | 14808-60- Appendix E grap Appendix E
respirable 7 Poly[oxy(methyl-1,2-
powder ethanediyl)], a-(2- AECOM,
1,360 4,080 | kg | Drilling chemical storage area Cellulose 9004-34-6 | AECOM, aminomethylethyl)-w- | 9046-10-0 | 2024a-
Chek-Loss fibrous LCM 2024a - . . (2- Appendix E
Appendix E MAX-GUARD EA 26,000 78,000 L Drilling chemical storage area aminomethylethoxy)-
1,360 4,080 L Drilling chemical storage area Citric acid 77-92-9 AECOM, AECOM,
Citric acid - pH control 2024a — Acetic acid 64-19-7 2024a —
Appendix E Appendix E
. 8,000 24,000 L Drilling chemical storage area Triethanolamine 102-71-6 AECOM, Reaction mass of 7-
Ecco-Temp high temp .
extender 2024a - azatridecane-1,13- 5 iot AECOM,
Appendix E diamine and yroprle ol 2024a -
5,000 15,000 kg Drilling chemical storage area Contains no N/A AECOM, hexamethylenediamin Appendix E
hazardous 2024a - e
Flowzan viscosifier ingredients Appendix E AECOM,
according to . . acetic acid 64-19-7 2024a -
MAX-GUARD PLUS 26,000 78,000 L Drilling chemical storage area .
GHS. Appendix E
Mil-Lime (Calcium 1,361 4,080 L Drilling chemical storage area calcium di- 1305-62-0 | AECOM, RexametnyIenaaiamin AECOM,
hydroxide) alkalinit hydroxide 2024a - e S | B
Y Y Appendix E Appendix E
Magnesium oxide pH 7,500 22,500 | kg | Drilling chemical storage area magnesium 1309-48-4 | AECOM, cyclohex-1,2- AECOM,
buff oxide 2024a - lenediamine 694-83-7 2024a —
urer Appendix E v Appendix E
o o 1,800 5,400 L Drilling chemical storage area THPS 55566-30- | AECOM, 1,2-Ethanediamine, N- AECOM,
Mil-bio SEA 98 biocide 8 2024a - . 111-40-0 2024a -
) (2-aminoethyl)- .
Appendix E - } Appendix E
MAX-GUARD PLUS A 26,000 78,000 L Drilling chemical storage area
5,000 15,000 | kg | Drilling chemical storage area Limestone 1317-65-3 | AECOM, AECOM,
Mil-carb LCM / crystalline silica, 14808-60- | 2024a - acetic acid 64-19-7 2024a A
bridging respirable 7 Appendix E Appendix E
powder Distillates (Fischer- 848301 AECOM,
. - SARALINE 185V 18,603 55,809 Kg Drilling chemical storage area Tropsch), C8-26 - . 2024 -
Milstarch filtration 5,000 15,000 | kg | Drilling chemical storage area Starch 9005-25-8 gggfah/l, Branched and Linear 67-7 AP PEnaTIE
control .
Appendix E Proppants*
Navi-Lube lubricant 16,650 49,950 L Drilling chemical storage area Distillates, 64742-47- | AECOM, 100 mesh sand- 91,000 273,000 | kg | Stimulation chemical storage Sand 14808-60- | AECOM,
(petroleum), 8 2024a - proppant area 7 2024a -
hydrotreated Appendix E Appendix E
light EHS
Diethylene glycol | 112-34-5 Support,
monobutyl ether (2023) -
Appendix
Benzene, mono- 148520- E1
C10‘13‘a|ky| 82-5
derivatives, Quartz or organophilic 1,084 3,252 L Stimulation chemical storage Quartz or organophilic | 14808-60- | AECOM,
fractionation phyllosilicate- area phyllosilicate 7 2024a —
bottoms, heavy proppant Appendix E
EHS
Support,




Interest holder Tamboran B2 Pty Ltd EMP Beetaloo Sub-basin Shenandoah South E&A Program | Unique TAM1-3 Mod # 4 Date 14 October 2024
Title EMP ID
EMP
Current EMP text Amended EMP text
ends, sulfonated, (2023) -
sodium salts Appendix
E.1
Petroleum 64742-52-
distillates, 5 40/70 sand- proppant |,650,000 | 4,950,000 kg | Stimulation chemical storage Sand 14808-60- AECOM,
hydrotreated area 7 2024a -
heavy Appendix E
naphthenic £9669-44 EHS
Benzenesulfonic | g Support,
acid, C10-14- (2023) -
alkyl derivatives, Appendix
. E.1
sodium salts
New-Drill Plus shale 1,000 3,000 kg Drilling chemical storage area 2-Propenoic acid, | 25987-30- | AECOM,
stabiliser polymer with 2- 8 20243 — 30/50 sand- proppant | 610,000 | 1,830,000 kg | Stimulation chemical storage Sand 14808-60- AECOM,
propenamide, Appendix E area 7 iOZ4a ; .
sodium salt ppendix
EHS
Noxygen XT oxygen 884 2,652 kg Drilling chemical storage area 2,3-didehydro-3- | 6381-77-7 | AECOM, Support,
scavenger 0O-sodio-D- 2024a - (2023) -
erythro-hexono- Appendix E Appendix
1,4-lactone E.1as
. . 20/40
Ova Col 110 HC cloud 13,000 39,000 kg Drilling chemical storage area Glycol Ether 9004-77-7 | AECOM,
point glycol 2024a — Silicon dioxide 4,757,614 | 14,272,842 | kg | Stimulation chemical storage Sand 14808-60- | AECOM,
Appendix E (quartz/sand) 100 area 7 2024b -

. . - . - sand Appendix
Potassium chloride salt | 41,000 123,000 kg Drilling chemical storage area potassium 7447-40-7 | AECOM, E2
/ shale stabiliser chloride 2024a - i

Appendix E Silicon dioxide 5,435,287 | 16,305,860 | kg | Stimulation chemical storage Sand 14808-60- | AECOM,

- - — - - (quartz/sand) 40/70 area 7 2024b -
Potassium hydroxide 1,250 3,750 | kg | Drilling chemical storage area potassium 1310-58-3 | AECOM, Appendix
pH source hydroxide 2024a - 2

Appendix E ’
- ; " - B * Proppants are sand which is inert. They do not require special chemical bunding but are co-located in the stimulation chemical storage area,
Pyro-Trol Il HT filtration 25 75 kg | Drilling chemical storage area Copolymer of Proprietar | AECOM, ithin th Il oad bund idual f imulati ien is of d . ith chemical soill h Il oad. wh
) 20243 - within the well pad bund. Residual proppant from a stimulation campaign is often used to assist with chemical spills on the well pad, where
control acrylamide and y . contaminated spill material is removed.
2-acrylamide-2- Appendix E
2methyl propane Cleaning Chemicals and Spill Response
sulfonic acid Soda ash — sodium 3,750 11,250 | kg | Stimulation chemical storage Sodium carbonate - 497-19-8 AECOM,
Pyro-Vis Il HT 1,400 4,200 kg Drilling chemical storage area t-Butyl alcohol 75-65-0 AECOM, carbonate area sp!II res.ponse in event 2024b -
. . acid spill Appendix
viscosifier 2024a - E.2
Appendix E .
Soda ash pH and 1,000 3,000 ke Drilling chemical storage area sodium 497-19-8 AECOM, Flush fluid - distillates 1,500 4,500 L Stimulation chemical storage Distillates (petroleum), | 64742-47- AECOM,
(petroleum), area hydrotreated - 8 2024b -
hardness control carbonate 2024a - . . .
Appendix E hydrotreated equipment cleaning Appendix
E.2
Sodium bicarbonate 1,000 3,000 kg Drilling chemical storage area sodium 144-55-8 AECOM,
pH and hardness hydrogen 2024a -
control carbonate Appendix E
Sodium chloride - salt 54,400 163,200 | kg | Drilling chemical storage area sodium chloride 7647-14-5 | AECOM,
2024a -
Appendix E
W.O. defoam defoamer 600 1,800 L Drilling chemical storage area 1-Hexanol, 2- 104-76-7 AECOM,
ethyl- 2024a—

Appendix E
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Xan-Plex D viscosifier 3,000 9,000 kg Drilling chemical storage area Contains no N/A AECOM,
hazardous 2024a -
ingredients Appendix E
according to
GHS.
Poly(oxy-1,2-
ethanediyl),a- AECOM
hydro-w- -68- ’
TEQ-LUBE Il - lubricant 14,400 43,200 kg Drilling chemical storage area ydro-w 25322-68 2024a -
hydroxy- Ethane- | 3 .
] Appendix E
1,2-diol,
ethoxylated
Poly(oxy-1,2-
ethanediyl), a- AECOM
97)-9- -69- ’
TEQ-LUBE Il - lubricant 14,400 43,200 kg Drilling chemical storage area (%2) 39464-69 2024a -
octadecen-1-yl- 2 .
Appendix E
w-hydroxy-,
phosphate
Contains no
h d
NEW-THIN — Polymeric - _ hazarcous AECOM,
. 4,680 14,040 | kg | Drilling chemical storage area ingredients N/A 2024a -
thinner . .
according to Appendix E
GHS.
LC-LUBE -lubricant . . . AECOM,
. 9,090 27,270 | kg | Drilling chemical storage area Natural graphite | 7782-42-5 | 2024a-—
(graphite) .
Appendix E
Proppants*
100 mesh sand- 91,000 273,000 kg | Stimulation chemical storage Sand 14808-60- | AECOM,
proppant area 7 2024a -
Appendix E
EHS
Support,
(2023) -
Appendix
E.1
Quartz or organophilic 1,084 3,252 L Stimulation chemical storage Quartz or 14808-60- | AECOM,
phyllosilicate- area organophilic 7 2024a -
proppant phyllosilicate Appendix E
EHS
Support,
(2023) -
Appendix
E.1
40/70 sand- proppant |,650,000 | 4,950,000 kg | Stimulation chemical storage Sand 14808-60- | AECOM,
area 7 2024a -
Appendix E
EHS
Support,
(2023) -
Appendix

E.1
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30/50 sand- proppant

610,000

1,830,000 kg | Stimulation chemical storage

area

Sand

14808-60-
7

AECOM,
2024a —
Appendix E

EHS
Support,
(2023) -
Appendix
E.las
20/40

Silicon dioxide
(quartz/sand) 100
sand

1,757,614

14,272,842 | kg | Stimulation chemical storage

area

Sand

14808-60-
7

AECOM,
2024b -
Appendix
E.2

Silicon dioxide

(quartz/sand) 40/70

5,435,287

16,305,860 | kg | Stimulation chemical storage

area

Sand

14808-60-
7

AECOM,
2024b -
Appendix
E.2

* Proppants are sand which is inert. They do not require special chemical bunding but are co-located in the stimulation chemical storage
area, within the well pad bund. Residual proppant from a stimulation campaign is often used to assist with chemical spills on the well pad,
where contaminated spill material is removed.

Cleaning Chemicals and Spill Response

Soda ash — sodium 3,750 11,250 kg | Stimulation chemical storage Sodium 497-19-8 AECOM,

carbonate area carbonate - spill 2024b -
response in Appendix
event acid spill E.2

Flush fluid - distillates 1,500 4,500 L Stimulation chemical storage Distillates 64742-47- | AECOM,

(petroleum), area (petroleum), 8 2024b -

hydrotreated hydrotreated - Appendix
equipment E.2

cleaning
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Appendices

Appendix F Spill Management Plan

Appendix A Chemical volumes per well and storage areas (based on maximum 3 wells per pad)

NOTE: In accordance with the Code, a chemical risk assessment has been completed on all listed chemicals, which
have been verified to not be toxic and persistent and bioaccumulative.

Appendix F Spill Management Plan

Appendix A Chemical volumes per well and storage areas (based on maximum 3 wells per pad)

NOTE: In accordance with the Code, a chemical risk assessment has been completed on all listed chemicals, which have
been verified to not be toxic and persistent and bioaccumulative.

Material name Typical Maximum Unit Storage area Hazardoug | Material name Typical Maximum Unit Storage area Hazardous
volume volume (Y/N) volume volume (Y/N)
Acetic acid — 60% 3,000 9,000 L Stimulation chemical storage area No Acetic acid — 60% 3,000 9,000 L Stimulation chemical storage area No
BE-9 Biocide 17,000 51,000 L Stimulation chemical storage area Yes BE-9 Biocide 17,000 51,000 L Stimulation chemical storage area Yes
Caustic Soda Liquid 15,000 45,000 L Stimulation chemical storage area No Caustic Soda Liquid 15,000 45,000 L Stimulation chemical storage area No
DCA-11001 Breaker activator 5,000 15,000 L Stimulation chemical storage area Yes DCA-11001 Breaker activator 5,000 15,000 L Stimulation chemical storage area Yes
DCA-13002 Breaker 300 900 kg Stimulation chemical storage area Yes DCA-13002 Breaker 300 900 kg Stimulation chemical storage area Yes
DCA-13003 Breaker 10,000 30,000 L Stimulation chemical storage area Yes DCA-13003 Breaker 10,000 30,000 L Stimulation chemical storage area Yes
DCA-16001 Clay Stabiliser 42,000 126,000 Stimulation chemical storage area No DCA-16001 Clay Stabiliser 42,000 126,000 Stimulation chemical storage area No
DCA-17001 Corrosion 1,000 3,000 Stimulation chemical storage area Yes DCA-17001 Corrosion 1,000 3,000 Stimulation chemical storage area Yes
inhibiter inhibiter
DCA-19001 Crosslinker 600 1,800 kg Stimulation chemical storage area Yes DCA-19001 Crosslinker 600 1,800 kg Stimulation chemical storage area Yes
DCA-19002 Crosslinker 10,000 30,000 L Stimulation chemical storage area Yes DCA-19002 Crosslinker 10,000 30,000 L Stimulation chemical storage area Yes
DCA-23001 Friction reducer 5,000 15,000 kg Stimulation chemical storage area No DCA-23001 Friction reducer 5,000 15,000 kg Stimulation chemical storage area No
DCA-23003 Friction reducer 18,000 54,000 L Stimulation chemical storage area No DCA-23003 Friction reducer 18,000 54,000 L Stimulation chemical storage area No
DCA-25005 Gelling agent 35,000 105,000 kg Stimulation chemical storage area No DCA-25005 Gelling agent 35,000 105,000 kg Stimulation chemical storage area No
DCA-30001 Scale inhibitor 15,000 45,000 Stimulation chemical storage area No DCA-30001 Scale inhibitor 15,000 45,000 Stimulation chemical storage area No
DCA-32002 Surfactant 15,000 45,000 Stimulation chemical storage area Yes DCA-32002 Surfactant 15,000 45,000 Stimulation chemical storage area Yes
DCA-32014 Surfactant 200 600 Stimulation chemical storage area Yes DCA-32014 Surfactant 200 600 Stimulation chemical storage area Yes
FE-2 Buffer 200 600 kg Stimulation chemical storage area No FE-2 Buffer 200 600 kg Stimulation chemical storage area No
Hydrochloric acid — 32% 50,000 150,000 Stimulation chemical storage area Yes Hydrochloric acid — 32% 50,000 150,000 Stimulation chemical storage area Yes
Alcohols, C11-14-iso-, C13- 5,285 15,855 Stimulation chemical storage area Yes Alcohols, C11-14-iso-, C13- 5,285 15,855 Stimulation chemical storage area Yes
rich,ethoxylated- Surfactant rich,ethoxylated- Surfactant
Sodium (C14-16) olefin 4,658 13,974 L Stimulation chemical storage area Yes Sodium (C14-16) olefin 4,658 13,974 L Stimulation chemical storage area Yes
sulfonate - Surfactant sulfonate - Surfactant
Diisobutyl glutarate - 627 1,881 L Stimulation chemical storage area No Diisobutyl glutarate - 627 1,881 L Stimulation chemical storage area No
plasticiser plasticiser
Diisobutyl succinate - 209 627 L Stimulation chemical storage area No Diisobutyl succinate - 209 627 L Stimulation chemical storage area No
plasticiser plasticiser
Diisobutyl adipate- plasticiser 179 537 Stimulation chemical storage area No Diisobutyl adipate- plasticiser 179 537 Stimulation chemical storage area No
Sodium thiosulphate- 4,763 14,289 Stimulation chemical storage area No Sodium thiosulphate- 4,763 14,289 Stimulation chemical storage area No
stabilising agent stabilising agent
Sodium sulphate stabilising 913 2,739 L Stimulation chemical storage area No Sodium sulphate stabilising 913 2,739 L Stimulation chemical storage area No
agent agent
Sodium sulphite stabilising 794 2,382 L Stimulation chemical storage area No Sodium sulphite stabilising 794 2,382 L Stimulation chemical storage area No
agent agent
Ethylene glycol- crosslinker 5112 15,336 Stimulation chemical storage area Yes Ethylene glycol- crosslinker 5112 15,336 Stimulation chemical storage area Yes
Choline Chloride- Clay 10,301 30,903 Stimulation chemical storage area No Choline Chloride- Clay 10,301 30,903 Stimulation chemical storage area No
stabiliser stabiliser
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Glutaraldehyde- biocide 14,930 44,790 L Stimulation chemical storage area Yes Glutaraldehyde- biocide 14,930 44,790 Stimulation chemical storage area Yes
Ammonium sulphate- breaker 4,479 13,491 L Stimulation chemical storage area Yes Ammonium sulphate- breaker 4,479 13,491 Stimulation chemical storage area Yes
Polyacrylamide- friction 4,479 13,491 L Stimulation chemical storage area No Polyacrylamide- friction 4,479 13,491 Stimulation chemical storage area No
reducer reducer

Sodium polyacrylate- gelling 746 2,238 L Stimulation chemical storage area No Sodium polyacrylate- gelling 746 2,238 L Stimulation chemical storage area No
agent agent

Sodium bisulfite- stabiliser 149 447 Stimulation chemical storage area No Sodium bisulfite- stabiliser 149 447 Stimulation chemical storage area No
Alkyl alcohol- surfactant 149 447 Stimulation chemical storage area Yes Alkyl alcohol- surfactant 149 447 Stimulation chemical storage area Yes
2-Propenoic acid, 149 447 Stimulation chemical storage area Yes 2-Propenoic acid, 149 447 Stimulation chemical storage area Yes
homopolymer, ammonium homopolymer, ammonium

salt- biocide salt- biocide

Potassium persulfate-breaker 149 447 Stimulation chemical storage area Yes Potassium persulfate-breaker 149 447 Stimulation chemical storage area Yes
2-Ethoxy-naphthalene- 149 447 Stimulation chemical storage area Yes 2-Ethoxy-naphthalene- 149 447 Stimulation chemical storage area Yes
surfactant surfactant

Sodium gluconate- stabiliser 8,576 25,728 Stimulation chemical storage area No Sodium gluconate- stabiliser 8,576 25,728 Stimulation chemical storage area No
Boric -crosslinker 4,288 12,864 Stimulation chemical storage area Yes Boric -crosslinker 4,288 12,864 Stimulation chemical storage area Yes
Potassium hydroxide- pH 10,745 32,235 Stimulation chemical storage area Yes Potassium hydroxide- pH 10,745 32,235 Stimulation chemical storage area Yes
control control

Mannanase- crosslinker 2 6 Stimulation chemical storage area Yes Mannanase- crosslinker 2 6 Stimulation chemical storage area Yes
Ammonium persulphate- 7,451 22,353 Stimulation chemical storage area Yes Ammonium persulphate- 7,451 22,353 Stimulation chemical storage area Yes
breaker breaker

Talc- buffer 384 1,152 Stimulation chemical storage area No Talc- buffer 384 1,152 Stimulation chemical storage area No
Sodium bromate- breaker 50,441 151,323 Stimulation chemical storage area Yes Sodium bromate- breaker 50,441 151,323 Stimulation chemical storage area Yes
Hepta sodium phosphonate- 3,176 9,528 Stimulation chemical storage area No Hepta sodium phosphonate- 3,176 9,528 Stimulation chemical storage area No
emulsifier emulsifier

Distillates, hydrotreated light- 54,231 162,693 L Stimulation chemical storage area No Distillates, hydrotreated light- 54,231 162,693 L Stimulation chemical storage area No
friction reducer friction reducer

Guar gum- viscosity regulator 15,141 45,423 Stimulation chemical storage area No Guar gum- viscosity regulator 15,141 45,423 Stimulation chemical storage area No
Poly-oxyethylene 4,466 13,398 Stimulation chemical storage area Yes Poly-oxyethylene 4,466 13,398 Stimulation chemical storage area Yes
nonylphenol ether- surfactant nonylphenol ether- surfactant

Quaternary ammonium 4,466 13,398 L Stimulation chemical storage area Yes Quaternary ammonium 4,466 13,398 L Stimulation chemical storage area Yes
compounds, compounds,

bis(hydrogenated tallow bis(hydrogenated tallow

alkyl)dimethyl, salts with alkyl)dimethyl, salts with

bentonite- biocide bentonite- biocide

1,6-Hexanediol- cross linker 447 1,341 Stimulation chemical storage area Yes 1,6-Hexanediol- cross linker 447 1,341 Stimulation chemical storage area Yes
Hydrochloric acid- pH control 44,715 134,145 Stimulation chemical storage area Yes Hydrochloric acid- pH control 44,715 134,145 Stimulation chemical storage area Yes
N-benzyl-alkyl pyridinium 28 84 Stimulation chemical storage area Yes N-benzyl-alkyl pyridinium 28 84 Stimulation chemical storage area Yes
chloride- pH control chloride- pH control

Formic acid- corrosion 38 114 L Stimulation chemical storage area Yes Formic acid- corrosion 38 114 L Stimulation chemical storage area Yes
inhibitor inhibitor

Sodium erythorbate- scaler 334 1,002 L Stimulation chemical storage area No Sodium erythorbate- scaler 334 1,002 L Stimulation chemical storage area No
prohibitor prohibitor

Citric acid- pH control 15,878 47,634 Stimulation chemical storage area No Citric acid- pH control 15,878 47,634 Stimulation chemical storage area No
Acetic acid- pH control 15,878 47,634 Stimulation chemical storage area No Acetic acid- pH control 15,878 47,634 Stimulation chemical storage area No
Isopropanol- clay 83 249 Stimulation chemical storage area Yes Isopropanol- clay 83 249 Stimulation chemical storage area Yes
management management

Ethoxylated C12-C16 alcohol 57 171 L Stimulation chemical storage area Yes Ethoxylated C12-C16 alcohol 57 171 L Stimulation chemical storage area Yes
- surfactant - surfactant
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Ethoxylated decanol - 19 57 L Stimulation chemical storage area Yes Ethoxylated decanol - 19 57 L Stimulation chemical storage area Yes
surfactant surfactant
Cinnamaldehyde- biocide 57 171 Stimulation chemical storage area Yes Cinnamaldehyde- biocide 57 171 Stimulation chemical storage area Yes
Ethoxylated tallow alkyl 9 27 Stimulation chemical storage area Yes Ethoxylated tallow alkyl 9 27 Stimulation chemical storage area Yes
amine - surfactant amine - surfactant
Methanol- corrosion inhibitor 2 6 Stimulation chemical storage area Yes Methanol- corrosion inhibitor 2 6 Stimulation chemical storage area Yes
Polyacrylamide - friction 49,093 147,279 Stimulation chemical storage area No Polyacrylamide - friction 49,093 147,279 Stimulation chemical storage area No
reducer reducer
Polyethylene glycol 87 261 L Stimulation chemical storage area Yes Polyethylene glycol 87 261 L Stimulation chemical storage area Yes
trimethylnonyl ether - clay trimethylnonyl ether - clay
manager manager
Water in additive- stabiliser 66,804 200,412 Stimulation chemical storage area No Water in additive- stabiliser 66,804 200,412 Stimulation chemical storage area No
Potassium sorbate food 14 42 Stimulation chemical storage area No Potassium sorbate food 14 42 Stimulation chemical storage area No
grade- corrosion inhibitor grade- corrosion inhibitor
Mannanase (Mannan endo- 2 6 L Stimulation chemical storage area Yes Mannanase (Mannan endo- 2 6 L Stimulation chemical storage area Yes
1,4-beta-mannosidase)- 1,4-beta-mannosidase)-
cross linker cross linker
Nonoxynol-9- surfactant 27 Stimulation chemical storage area Yes Nonoxynol-9- surfactant 9 27 Stimulation chemical storage area Yes
2-Ethylhexanol PO/EO 27 Stimulation chemical storage area No 2-Ethylhexanol PO/EO 9 27 Stimulation chemical storage area No
polymer- stabiliser polymer- stabiliser
Corn oil- friction reducer 662 1,986 L Stimulation chemical storage area No Corn oil- friction reducer 662 1,986 L Stimulation chemical storage area No
AL'.C.I'1F - HT Acid Corrosion 1,022 3,066 L Stimulation chemical storage area Yes AL'.C.|'1 F - HT Acid Corrosion 1,022 3,066 L Stimulation chemical storage area Yes
Inhibitor Inhibitor
AL-FE-1F - Iron Control 2,001 6,002 Stimulation chemical storage area Yes AL-FE-1F - Iron Control 2,001 6,002 Stimulation chemical storage area Yes
BFL-1F - Low Buffer 2,000 6,000 Stimulation chemical storage area Yes BFL-1F - Low Buffer 2,000 6,000 Stimulation chemical storage area Yes
BHE-01F - Encapsulated AP 173 519 Stimulation chemical storage area Yes BHE-01F - Encapsulated AP 173 519 Stimulation chemical storage area Yes
BIO-GQS510 - Biocide 5/10 38,715 116,144 L Stimulation chemical storage area Yes BIO-GQ510 - Biocide 5/10 38,715 116,144 L Stimulation chemical storage area Yes
Glut Quat Glut Quat

- - 0, _ - [
CSA. 1F - Clay Control (70% 96,786 290,358 L Stimulation chemical storage area No CSA. 1F - Clay Control (70% 96,786 290,358 L Stimulation chemical storage area No
Choline) Choline)
HCL-15B - 15% HCL 508,008 1,524,023 L Stimulation chemical storage area Yes HCL-15B - 15% HCL 508,008 1,524,023 L Stimulation chemical storage area Yes
SFT-NE-1F - Flowback . . . SFT-NE-1F - Flowback . . .
Surfactant (NE) 48,666 145,997 L Stimulation chemical storage area Yes Surfactant (NE) 48,666 145,997 L Stimulation chemical storage area Yes
BFH-1F - High Buffer 2,000 6,000 L Stimulation chemical storage area Yes BFH-1F - High Buffer 2,000 6,000 L Stimulation chemical storage area Yes
FRP-BL1F - HVFR Anionic 114,830 344,490 L Stimulation chemical storage area Yes FRP-BL1F - HVFR Anionic 114,830 344,490 L Stimulation chemical storage area Yes
(Freshwater) (Freshwater)
LGA-01F - Guar Gel . . . LGA-01F - Guar Gel . . .
Concentrate 13,594 40,781 L Stimulation chemical storage area Yes Concentrate 13,594 40,781 L Stimulation chemical storage area Yes
SCI-1F - Scale Inhibitor 96,786 290,358 L Stimulation chemical storage area No SCI-1F - Scale Inhibitor 96,786 290,358 L Stimulation chemical storage area No
I)i(nLkz-rC:1F - Instant Cross- 3,263 9,788 L Stimulation chemical storage area Yes I)i(rlw_li-rm F - Instant Cross- 3,263 9,788 L Stimulation chemical storage area Yes
Sodium chloride 15,000 45,000 kg Completion chemical storage area No Sodium chloride 15,000 45,000 kg Completion chemical storage area No
ALDACIDE G 500 1,500 L Completion chemical storage area Yes ALDACIDE G 500 1,500 L Completion chemical storage area Yes
OXYGON 100 300 kg Completion chemical storage area No OXYGON 100 300 kg Completion chemical storage area No
BARACOR 100 2,000 6,000 Completion chemical storage area Yes BARACOR 100 2,000 6,000 Completion chemical storage area Yes
Sodium Hypochlorite 10-30% 10,000 30,000 Completion chemical storage area Yes Sodium Hypochlorite 10-30% 10,000 30,000 Completion chemical storage area Yes
CON-DET 50 150 kg Drilling chemical storage area No CON-DET 50 150 kg Drilling chemical storage area No
SAPP 50 150 kg Drilling chemical storage area No SAPP 50 150 kg Drilling chemical storage area No
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Bentonite 3,000 9,000 kg Drilling chemical storage area No Bentonite 3,000 9,000 kg Drilling chemical storage area No
Caustic soda 1,400 4,200 kg Drilling chemical storage area No Caustic soda 1,400 4,200 kg Drilling chemical storage area No
EZ MUD DP or EZ MUD 2,000 6,000 kg Drilling chemical storage area No EZ MUD DP or EZ MUD 2,000 6,000 kg Drilling chemical storage area No
Liquid Liquid

ALDACIDE G 336 1008 kg Drilling chemical storage area Yes ALDACIDE G 336 1008 kg Drilling chemical storage area Yes
STOPPIT 1,000 3,000 kg Drilling chemical storage area No STOPPIT 1,000 3,000 kg Drilling chemical storage area No
Soda ash 350 1050 kg Drilling chemical storage area Yes Soda ash 350 1050 kg Drilling chemical storage area Yes
BARACOR 100 250 750 kg Drilling chemical storage area Yes BARACOR 100 250 750 kg Drilling chemical storage area Yes
Sodium chloride (flossy salt) 96,000 288,000 kg Drilling chemical storage area No Sodium chloride (flossy salt) 96,000 288,000 kg Drilling chemical storage area No
Barite 500 1,500 kg Drilling chemical storage area No Barite 500 1,500 kg Drilling chemical storage area No
BARACARB 500 1,500 kg Drilling chemical storage area Yes BARACARB 500 1,500 kg Drilling chemical storage area Yes
Citric acid 500 1,500 kg Drilling chemical storage area Yes Citric acid 500 1,500 kg Drilling chemical storage area Yes
BARADEFOAM HP 500 1,500 kg Drilling chemical storage area No BARADEFOAM HP 500 1,500 kg Drilling chemical storage area No
Sodium Bicarbonate 500 1,500 kg Drilling chemical storage area No Sodium Bicarbonate 500 1,500 kg Drilling chemical storage area No
PERFORMATROL 500 1,500 kg Drilling chemical storage area Yes PERFORMATROL 500 1,500 kg Drilling chemical storage area Yes
SOURSCAV 500 1,500 kg Drilling chemical storage area No SOURSCAV 500 1,500 kg Drilling chemical storage area No
DRIL-N-SLIDE 500 1,500 kg Drilling chemical storage area No DRIL-N-SLIDE 500 1,500 kg Drilling chemical storage area No
STEELSEAL 500 1,500 kg Drilling chemical storage area Yes STEELSEAL 500 1,500 kg Drilling chemical storage area Yes
BARAZAN D or BARAZAN D 4,150 12,450 kg Drilling chemical storage area No BARAZAN D or BARAZAN D 4,150 12,450 kg Drilling chemical storage area No
Plus Plus

PAC L 2,300 6,900 kg Drilling chemical storage area Yes PAC L 2,300 6,900 kg Drilling chemical storage area Yes
Potassium chloride 22,500 67,500 kg Drilling chemical storage area No Potassium chloride 22,500 67,500 kg Drilling chemical storage area No
QUIK-FREE 500 1,500 kg Drilling chemical storage area No QUIK-FREE 500 1,500 kg Drilling chemical storage area No
BAROFIBRE, BAROFIBRE 500 1,500 kg Drilling chemical storage area No BAROFIBRE, BAROFIBRE 500 1,500 kg Drilling chemical storage area No
Superfine and BAROFIBRE Superfine and BAROFIBRE

COARSE COARSE

BaraBlend-657 500 1,500 kg Drilling chemical storage area Yes BaraBlend-657 500 1,500 kg Drilling chemical storage area Yes
N-DRIL HT Plus 500 1,500 kg Drilling chemical storage area Yes N-DRIL HT Plus 500 1,500 kg Drilling chemical storage area Yes
DEXTRID LTE 4,600 13,800 kg Drilling chemical storage area No DEXTRID LTE 4,600 13,800 kg Drilling chemical storage area No
BARABUF 500 1,500 kg Drilling chemical storage area No BARABUF 500 1,500 kg Drilling chemical storage area No
BDF 933 or BaraLube W-933 864 2,592 kg Drilling chemical storage area Yes BDF 933 or BaraLube W-933 864 2,592 kg Drilling chemical storage area Yes
BAROLIFT 500 1,500 kg Drilling chemical storage area No BAROLIFT 500 1,500 kg Drilling chemical storage area No
OXYGON 500 1,500 kg Drilling chemical storage area No OXYGON 500 1,500 kg Drilling chemical storage area No
ENVIRO-THIN 500 1,500 kg Drilling chemical storage area No ENVIRO-THIN 500 1,500 kg Drilling chemical storage area No
Lime 500 1,500 kg Drilling chemical storage area Yes Lime 500 1,500 kg Drilling chemical storage area Yes
Calcium chloride 37,000 111,000 kg Drilling chemical storage area Yes Calcium chloride 37,000 111,000 kg Drilling chemical storage area Yes
Sodium bromide 8,610 24,480 kg Drilling chemical storage area Yes Sodium bromide 8,610 24,480 kg Drilling chemical storage area Yes
Evolube TR 14,500 43,500 Drilling chemical storage area Yes Evolube TR 14,500 43,500 Drilling chemical storage area Yes
Radiagreen EME 4,800 14,400 Drilling chemical storage area Yes Radiagreen EME 4,800 14,400 Drilling chemical storage area Yes
Radiagreen EBL 4,800 14,400 Drilling chemical storage area Yes Radiagreen EBL 4,800 14,400 Drilling chemical storage area Yes
Polydrill 7,500 22,500 kg Drilling chemical storage area Yes Polydrill 7,500 22,500 kg Drilling chemical storage area Yes
Alpine spotting beads 1,000 3,000 kg Drilling chemical storage area Yes Alpine spotting beads 1,000 3,000 kg Drilling chemical storage area Yes
Barite - weighting agent 354,000 1,062,000 kg Drilling chemical storage area No Barite - weighting agent 354,000 1,062,000 kg Drilling chemical storage area No
Bio-Paq HT - filtration control 1,134 3,410 kg Drilling chemical storage area Yes Bio-Paq HT - filtration control 1,134 3,410 kg Drilling chemical storage area Yes
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Brine-Pac XTS - corrosion 3,400 10,200 L Drilling chemical storage area Yes Brine-Pac XTS - corrosion 3,400 10,200 L Drilling chemical storage area Yes
inhibitor inhibitor

Calcium chloride - salinity 180,000 540,000 kg Drilling chemical storage area Yes Calcium chloride - salinity 180,000 540,000 kg Drilling chemical storage area Yes
CF Desco - deflocculant 2,270 6,810 kg Drilling chemical storage area Yes CF Desco - deflocculant 2,270 6,810 kg Drilling chemical storage area Yes
Chek Loss - fibrous LCM 1,360 4,080 kg Drilling chemical storage area No Chek Loss - fibrous LCM 1,360 4,080 kg Drilling chemical storage area No
Cellulose Cellulose

Citric acid - pH control 1,361 4,083 Drilling chemical storage area Yes Citric acid - pH control 1,361 4,083 Drilling chemical storage area Yes
Ecco-Temp - HT extender 8,000 24,000 Drilling chemical storage area Yes Ecco-Temp - HT extender 8,000 24,000 Drilling chemical storage area Yes
Flowzan - viscosifier 5,000 15,000 kg Drilling chemical storage area No Flowzan - viscosifier 5,000 15,000 kg Drilling chemical storage area No
Mil-Lime alkalinity 1,361 4,083 L Drilling chemical storage area Yes Mil-Lime alkalinity 1,361 4,083 L Drilling chemical storage area Yes
Magnesium oxide - pH buffer 7,500 22,500 kg Drilling chemical storage area No Magnesium oxide - pH buffer 7,500 22,500 kg Drilling chemical storage area No
Mil-bio SEA 98 - biocide 1,800 5,400 L Drilling chemical storage area Yes Mil-bio SEA 98 - biocide 1,800 5,400 L Drilling chemical storage area Yes
Mil-carb - LCM / bridging 5,000 15,000 kg Drilling chemical storage area No Mil-carb - LCM / bridging 5,000 15,000 kg Drilling chemical storage area No
Milstarch filtration control 5,000 15,000 kg Drilling chemical storage area No Milstarch filtration control 5,000 15,000 kg Drilling chemical storage area No
Navi-Lube - lubricant 16,650 49,980 L Drilling chemical storage area Yes Navi-Lube - lubricant 16,650 49,980 L Drilling chemical storage area Yes
New-Drill Plus - shale 1,000 3,000 kg Drilling chemical storage area No New-Drill Plus - shale 1,000 3,000 kg Drilling chemical storage area No
stabiliser stabiliser

Noxygen XT - oxygen 880 2,660 kg Drilling chemical storage area No Noxygen XT - oxygen 880 2,660 kg Drilling chemical storage area No
scavenger scavenger

Ova Col 110 HC - cloud point 13,000 39,000 kg Drilling chemical storage area Yes Ova Col 110 HC - cloud point 13,000 39,000 kg Drilling chemical storage area Yes
glycol glycol

Potassium chloride salt / 40,800 122,500 kg Drilling chemical storage area Yes Potassium chloride salt / 40,800 122,500 kg Drilling chemical storage area Yes
shale stabiliser shale stabiliser

Potassium hydroxide - pH 1,250 3,750 kg Drilling chemical storage area Yes Potassium hydroxide - pH 1,250 3,750 kg Drilling chemical storage area Yes
source source

Pyro-Trol Il - HT filtration 25 75 kg Drilling chemical storage area No Pyro-Trol Il - HT filtration 25 75 kg Drilling chemical storage area No
control control

Pyro-Vis Il - HT viscosifier 1,400 4,200 kg Drilling chemical storage area Yes Pyro-Vis Il - HT viscosifier 1,400 4,200 kg Drilling chemical storage area Yes
Soda ash - pH and hardness 1,000 3,000 kg Drilling chemical storage area Yes Soda ash - pH and hardness 1,000 3,000 kg Drilling chemical storage area Yes
control control

Sodium bicarbonate - pH and 1,000 3,000 kg Drilling chemical storage area No Sodium bicarbonate - pH and 1,000 3,000 kg Drilling chemical storage area No
hardness control hardness control

Sodium chloride - salt 54,400 163,300 kg Drilling chemical storage area No Sodium chloride - salt 54,400 163,300 kg Drilling chemical storage area No
W.O. defoam - defoamer 600 1,820 L Drilling chemical storage area Yes W.O. defoam - defoamer 600 1,820 L Drilling chemical storage area Yes
Xan-Plex D - viscosifier 3,000 9,000 kg Drilling chemical storage area No Xan-Plex D - viscosifier 3,000 9,000 kg Drilling chemical storage area No
TEQ-LUBE Il - lubricant 14,400 43,200 kg Drilling chemical storage area Yes TEQ-LUBE II - lubricant 14,400 43,200 kg Drilling chemical storage area Yes
(25322-6-3) (25322-6-3)

TEQ-LUBE Il - lubricant 14,400 43,200 kg Drilling chemical storage area Yes TEQ-LUBE Il - lubricant 14,400 43,200 kg Drilling chemical storage area Yes
(39464-69-2) (39464-69-2)

NEW-THIN - Polymeric 4,680 14,040 kg Drilling chemical storage area No NEW-THIN - Polymeric 4,680 14,040 kg Drilling chemical storage area No
thinner thinner

LC-LUBE - lubricant 9,090 27,270 kg Drilling chemical storage area No LC-LUBE - lubricant 9,090 27,270 kg Drilling chemical storage area No
(graphite) (graphite)

General operation chemicals MAX-GUARD EA 26,000 78,000 Drilling chemical storage area Yes
Diesel 250 750 KL Diesel storage tanks Yes MAX-GUARD PLUS 26,000 78,000 Drilling chemical storage area Yes
Hydraulic oil 1,000 3,000 Workshop Yes MAX-GUARD PLUS A 26,000 78,000 Drilling chemical storage area Yes
Engine oll 1,000 3,000 Workshop Yes SARALINE 185V 18,603 55,809 kg Drilling chemical storage area Yes
Degreasers 100 300 Workshop Yes General operation chemicals
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Waste drilling fluids 2,500 7,500 m?3 Drilling mud sump Yes Diesel 250 750 KL Diesel storage tanks Yes
Completion fluids 1.4 4.2 ML Drilling mud sump No Hydraulic oil 1,000 3,000 Workshop Yes
Condensate 10 10 KL Drilling chemical storage area Yes Engine oll 1,000 3,000 Workshop Yes
Flowback ~10.8 ML per well ML Flowback tanks Yes Degreasers 100 300 Workshop Yes
Proppants* Waste drilling fluids 2,500 7,500 m?3 Drilling mud sump Yes
100 mesh sand 91,000 273,000 kg Stimulation chemical storage area No Completion fluids 1.4 4.2 ML Drilling mud sump No
Quartz or organophilic 1,084 3,252 L Stimulation chemical storage area No Condensate 10 10 KL Drilling chemical storage area Yes
phyllosilicate- proppant Flowback ~10.8 ML per well ML | Flowback tanks Yes
40/70 sand 1,650,000 4,950,000 kg Stimulation chemical storage area No Proppants*
30/50 sand 610,000 1,830,000 kg Stimulation chemical storage area No 100 mesh sand 91,000 273.000 kg Stimulation chemical storage area No
;Q’(')"()C;”;'O’é'de (quartz/sand) 4,757,614 | 14,272,842 | kg Stimulation chemical storage area No Quartz or organophilic 1,084 3,252 L Stimulation chemical storage area No
o San phyllosilicate- proppant
Soroon dioxide (quartz/sand) 5435287 | 16,305,860 | kg | Stimulation chemical storage area No 40/70 sand 1650,000 | 4,950,000 | kg | Stimulation chemical storage area No
* Proppants are sand which is inert. They do not require special chemical bunding but are co-located in the stimulation chemical 39./50 sa'nd' 610,000 1,830,000 kg Stimulation chemical storage area No
storage area, within the well pqd bund. Residual_ pr_oppant from a stimulation campaign is often used to assist with chemical spillg SI|IC°0n dioxide (quartz/sand) 4757614 14,272,842 kg Stimulation chemical storage area No
on the well pad, where contaminated spill material is removed. 100% Sand
Cleaning chemicals and spill response AS,CI)“/%“ dioxide (quartz/sand) 5,435,287 16,305,860 kg Stimulation chemical storage area No
Soda ash — sodium 3750 11.250 K Stimulation chemical storage area - Y
carbonate ) , g spill response for acid spills es * Proppants are sand which is inert. They do not require special chemical bunding but are co-located in the stimulation chemical
Flush fluid - distillat Stimulati hemical st storage area, within the well pad bund. Residual proppant from a stimulation campaign is often used to assist with chemical spills
ush fluid - distifiates 1,500 4,500 L imulation chemical storage area - Yes on the well pad, where contaminated spill material is removed.

(petroleum), hydrotreated Equipment cleaning

Cleaning chemicals and spill response

Soda ash - sodium 3750 11,250 kg Stllmulatlon chemlca! stor.age area - Yes

carbonate spill response for acid spills

Flush fluid - distillates 1,500 4,500 L Stlmulatlon chemlcal storage area - Yes

(petroleum), hydrotreated Equipment cleaning

Appendix E Chemical Risk Assessment

Appendix E Chemical Risk Assessment

AECOM Australia Pty Ltd. 2024a. Beetaloo Exploration and Appraisal Program - Hydraulic Fracturing Chemical Risk
Assessment, prepared for Tamboran Resources, 11 October 2024.

Appendix E.1 - EHS Support. 2023. Hydraulic Stimulation Chemical Risk Assessment — Tamboran Resources Northern
Territory Tenements, Prepared for Condor Energy, January 2024.

Appendix E.2 — AECOM Australia Pty Ltd. 2024b. Beetaloo Exploration and Appraisal Program — Chemical Risk Assessment,
prepared for Fusion Technologies (Australia) Pty Ltd, Septenber 2024.

AECOM Australia Pty Ltd. 2024. Beetaloo Exploration and Appraisal Program - Hydraulic Fracturing Chemical Risk
Assessment, prepared for Tamboran Resources, 8 June 2024.

Appendix E.1 - EHS Support. 2023. Hydraulic Stimulation Chemical Risk Assessment — Tamboran Resources Northern
Territory Tenements, Prepared for Condor Energy, January 2024.

Appendix E.2 — AECOM Australia Pty Ltd. 2024. Beetaloo Exploration and Appraisal Program — Chemical Risk
Assessment, prepared for Fusion Technologies (Australia) Pty Ltd, 5 Septenber 2024.
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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.

A separate assessment was also conducted on the recycled flow back water.

This 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
2016 (herein referred to as the Regulations).

The methods used for this 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  Australian Industrial Chemicals Introduction Scheme (AICIS) (formerly National Industrial
Chemicals Notifications and Assessment Scheme (NICNAS)), National Assessment of Chemicals
Associated with Coal Seam Gas Extraction in Australia, 2017 (herein referred to as NICNAS 2017),
which includes the approach outlined in the National Chemical Risk Assessment Guidance
Manuals published by the National Environmental Protection Council (NEPC)

e 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.

14-Oct-2024
Prepared for — Tamboran B2 Pty Ltd — ABN: 42 105 431 525



AECOM Beetaloo Exploration and Appraisal Program - Hydraulic Fracturing Chemical 2
Risk Assessment

2.0 Hydraulic Fracture Chemical Risk Assessment Tier 1 Screen
211 Tier 1 Methodology

The Tier 1 screening process for the chemicals in the human health assessment is consistent with the
approach outlined in DoEE (2017) and Appendix C of DEPWS (2021).

The following general approach was used to screen the chemicals of potential concern (COPCs):

e If the chemicals are found on any of the following national or international lists of substances
applicable to chemicals associated with coal seam gas extraction as being of low concern, then a
Tier 2 assessment was deemed not to be warranted.

- AICIS Inventory Multi-tiered Assessment and Prioritisation (IMAP) Tier 1 Lists

- National Assessment of Chemicals Associated with Coal Seam Gas Extraction in Australia,
Technical Report Number 11. Chemicals of low concern for human health based on initial
assessment of hazards (NICNAS 2017a)

- USEPA High Production Volume (Indicator 1)’
- REACH Annex IV?

e If the chemical was not listed as a chemical of low concern (i.e. due to not being previously
evaluated by national/international agencies) but was not a PBT substance and no human health
hazard was identified, then a Tier 2 assessment was deemed not to be warranted.

The outcome of the Tier 1 assessment identifies the chemicals of low human health and environmental
concern, and no further management or mitigation is considered necessary. The remaining chemicals
are carried forward to Tier 2 for further assessment.

21.2 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 1 and 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

" The US EPA High Production Volume (HPV) chemicals are those which are manufactured in or imported into the US in amounts
= 1million pounds/year. Indicator 1 denotes those chemicals not considered a candidate for testing, based on a preliminary US
EPA review indicating testing would not further our understanding of the chemical’s properties (NICNAS 2017).

2 Annex IV of the European REACH regulation (i.e. Registration; Evaluation; Authorisation; and restriction of Chemicals) contains
a list of substances exempt from registration on the basis that they are considered to cause minimum risk due to their intrinsic
properties (NICNAS 2017)
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CAS Chemical Reasoning

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
been conducted by AICIS which concluded that this
chemical was identified as low concern to human health. A
Tier 2 assessment is not required.

2-hydroxy-N, N,N-
67-48-1 trimethylethanaminium
chloride

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

9000-30-0 Guar gum

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

107-21-1 Ethylene glycol

A Tier 1 Human Health Assessment for this chemical has
2-Propenoic acid, polymer with | been conducted by AICIS which concluded that this
sodium phosphinate chemical was identified as low concern to human health. A
Tier 2 assessment is not required.

129898-01-7

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

25085-02-3

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.

1310-73-2 Sodium hydroxide

The risk was classified as low based on chronic and acute
Poly(oxy-1,2-ethanediyl), data. The substance is expected to be readily
alphahexyl-omega-hydroxy- biodegradable and not bioaccumulative. A Tier 2
assessment is not required.

31726-34-8
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‘ Chemical

Sodium chloride

Reasoning

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 AICIS 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 AICIS 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.

14807-96-6

Talc

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

67-63-0

Propan-2-ol

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.

67-56-1

Methanol

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

595585-15-2

Diutan

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.

125005-87-0

Diutan gum

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.

9002-84-0

poly(tetrafluoroethylene)

A Tier 1 Human Health Assessment for this chemical has
been conducted by AICIS which concluded that this
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Chemical Reasoning

chemical was identified as low concern to human health. A
Tier 2 assessment is not required.

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.

21.3 Outcome of Tier 1 Screen — Drilling Fluids

Three drilling fluid recipes (Original, Newpark and Baker Hughes) will be used for the Beetaloo
Exploration and Appraisal Program.

21.31 Outcome of Tier 1 Screen — Original Drilling Fluid Recipe

Comparison of the chemicals with the assessment criteria indicated that 31 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 9 chemicals
were also identified to be of low concern to human health and/or the environment.

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

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 AICIS 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 AICIS PLC
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CAS Chemical Reasoning

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 (1) oxide NICNAS (2017) low concern chemical

64-02-8 Tetrasodium ethylenediaminetetraacetate | NICNAS (2017) low concern chemical
The risk was classified as low based on acute
data. A Tier 1 Environmental Assessment for this

1305-62-0 Calcium hydroxide fr?ee ?IQ)ITF" ?;Smbeevsgrlf?/\r/ﬁiLc“r:\tignbcslluglecijl?h:?(ijtevf/as

of low concern to the environment and thus
required no further assessment.

*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.

214 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.

Table4  Chemicals identified to be of low human health concern (Tier 1) — Newpark Drilling Fluids

CAS Chemical ‘ Reasoning

Proprietary Proprietary NICNAS (2017) low concern chemical
Proprietary Proprietary NICNAS (2017) low concern chemical
14-Oct-2024
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NICNAS (2017) low concern chemical

Proprietary

Proprietary

NICNAS (2017) low concern chemical

Proprietary

Proprietary

NICNAS (2017) low concern chemical

Proprietary

Proprietary

NICNAS (2017) low concern chemical

Proprietary

Proprietary

NICNAS (2017) low concern chemical

Proprietary

Proprietary

NICNAS (2017) low concern chemical

Proprietary

Proprietary

AICIS polymer of low concern (PLC)

Proprietary

Proprietary

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

Proprietary

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

Proprietary

Proprietary

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

Proprietary

Proprietary

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.

Proprietary

Proprietary

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

Proprietary

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

Proprietary

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

Proprietary

Proprietary

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

Proprietary

Proprietary

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

Proprietary

Proprietary

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

Proprietary

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

Proprietary

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

Proprietary

Proprietary

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

Proprietary

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

Proprietary

The risk was classified as low based on chronic 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

Proprietary

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

Proprietary

Proprietary

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

Proprietary

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

Proprietary

Proprietary

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

Proprietary

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

Proprietary

Proprietary

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

Proprietary

Proprietary

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

Proprietary

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

Proprietary

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

Proprietary

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.

Proprietary

Proprietary

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

Proprietary

Proprietary

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

Proprietary

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

Proprietary

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

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

Proprietary Proprietary 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.

21.5 Outcome of Tier 1 Screen — Baker Hughes Drilling Fluid Recipe

Comparison of the chemicals with the assessment criteria indicated that 17 planned and 13 contingency
chemicals were not considered to require a Tier 2 assessment. Ten chemicals have been assessed by
AICIS following the IMAP screening process and 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
Baker Hughes drilling fluid recipe — Planned Chemicals.

Table 5 Chemicals identified to be of low human health concern (Tier 1) — Baker Hughes Drilling Fluids — Planned

CAS Chemical ‘ Reasoning

7727-43-7 Barium sulphate The risk was classified as low based on chronic data.
The substance is inorganic and ubiquitous in the
environment. A Tier 2 assessment is not required.

14808-60-7 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 will be implemented by Tamboran will
minimise human health exposure. A Tier 2
assessment is not required.

12001-26-2 Mica-group minerals A Tier 1 Human Health and Environmental
Assessment for this chemical has been conducted by
AICIS which concluded that it was low concern to
human health and the environment. A Tier 2
assessment is not required.

115-19-5 2-methylbut-3-yn-2-ol A Tier 1 Human Health and Environmental
Assessment for this chemical has been conducted by
AICIS which concluded that it was low concern to
human health and the environment. 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. A Tier 2 assessment is
not required.

14808-60-7 Crystalline silica, quartz The risk was classified as low based on acute data.
The substance is not classified as PBT. It is noted
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that the substance is hazardous to human health via
the inhalation pathways and as such OH&S
procedures will be implemented by Tamboran will
minimise human health exposure. A Tier 2
assessment is not required.

1309-48-4

Magnesium oxide

A Tier 1 Human Health and Environmental
Assessment for this chemical has been conducted by
AICIS which concluded that it was low concern to
human health and the environment. A Tier 2
assessment is not required.

9005-25-8

Starch

The risk was classified as low based on acute data.
The substance is not classified as PBT. A Tier 1
Human Health Assessment for this chemical has
been conducted by AICIS which concluded that it was
low concern to human health. A Tier 2 assessment is
not required.

25987-30-8

Acrylamide acrylate copolymer

A Tier 1 Human Health and Environmental
Assessment for this chemical has been conducted by
AICIS which concluded that it was low concern to
human health and the environment. A Tier 2
assessment is not required.

6381-77-7

Sodium erythorbate

A Tier 1 Human Health and Environmental
Assessment for this chemical has been conducted by
AICIS which concluded that it was low concern to
human health and the environment. A Tier 2
assessment is not required.

9004-77-7

Glycol ether

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

7447-40-7

Potassium chloride

The risk was classified as low based on chronic data.
A Tier 1 Human Health and Environmental
Assessment for this chemical has been conducted by
AICIS which concluded that it was low concern to
human health and the environment. A Tier 2
assessment is not required.

1310-58-3

Potassium hydroxide

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

75-65-0

2-methylpropan-2-ol

The risk was classified as low based on acute data.
The substance is not classified as PBT. A Tier 1
Environmental Assessment for this chemical has
been conducted by AICIS which concluded that it was
low concern to the environment. A Tier 2
assessment is not required.

497-19-8

Sodium carbonate

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

64-19-7

Acetic acid

A Tier 1 assessment under the AICIS IMAP
assessment framework has been conducted which
concluded that this chemical poses no unreasonable
risk to the environment. It is noted that the chemical
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is corrosive. 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.

No information | Xan-Plex D Contains no hazardous ingredients according to
GHS. A Tier 2 assessment is not required.

Table 6 presents a summary of the chemicals identified to be of low concern to human health for the
Baker Hughes drilling fluid recipe — Contingency Chemicals.

Table 6 Chemicals identified to be of low human health concern (Tier 1) — Baker Hughes Drilling Fluids - Contingency

CAS Chemical ‘ Reasoning

9063-38-1 Starch, carboxymethyl ether, sodium The risk was classified as low based on chronic data.
salt The substance is not classified as PBT. A Tier 2

assessment is not required.

9004-34-6 Organic fibres / cellulose A Tier 1 Human Health and Environmental
Assessment for this chemical has been conducted by
AICIS which concluded that it was low concern to
human health and the environment. A Tier 2
assessment is not required.

77-92-9 Citric acid The risk was classified as low based on chronic data.
The substance is not classified as PBT. A Tier 1
Human Health and Environmental Assessment for
this chemical has been conducted by AICIS which
concluded that it was low concern to human health
and the environment. A Tier 2 assessment is not
required.

1305-62-0 Calcium hydroxide The risk was classified as low based on acute data.
The substance is not classified as PBT. A Tier 1
Human Health and Environmental Assessment for
this chemical has been conducted by AICIS which
concluded that it was low concern to human health
and the environment. A Tier 2 assessment is not
required.

1317-65-3 Calcium carbonate (Limestone) The risk was classified as low based on acute data.
The substance is not classified as PBT. A Tier 1
Human Health and Environmental Assessment for
this chemical has been conducted by AICIS which
concluded that it was low concern to human health
and the environment. A Tier 2 assessment is not
required.

14808-60-7 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 will be implemented by Tamboran will
minimise human health exposure. A Tier 2
assessment is not required.
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CAS ‘ Chemical ‘ Reasoning

Proprietary Copolymer of acrylamide and 2- Chemical supplier has confirmed that the polymer
acrylamide-2-2methyl propane meets the Australian criteria for a Polymer of Low
sulfonic acid Concern (PLC). A Tier 2 assessment is not required.

144-55-8 Sodium bicarbonate The risk was classified as low based on chronic data.

The substance is not classified as PBT. A Tier 1
Human Health and Environmental Assessment for
this chemical has been conducted by AICIS which
concluded that it was low concern to human health
and the environment. 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 not classified as PBT. A Tier 1
Human Health and Environmental Assessment for
this chemical has been conducted by AICIS which
concluded that it was low concern to human health
and the environment. A Tier 2 assessment is not
required.

25322-68-3 Polyethylene glycol The risk was classified as low based on acute and
chronic data. The substance is not classified as PBT.
A Tier 2 assessment is not required.

39464-69-2 Poly(oxy-1,2-ethanediyl), a-(92)-9- The risk was classified as low based on acute data.
octadecen-1-yl-w-hydroxy-, The substance is not classified as PBT. A Tier 2
phosphate assessment is not required.

7782-42-5 LC-Lube (graphite) The risk was classified as low based on acute data.

The substance is not classified as PBT. A Tier 1
Human Health and Environmental Assessment for
this chemical has been conducted by AICIS which
concluded that it was low concern to human health
and the environment. A Tier 2 assessment is not

required.
No information | New-Thin (chemical formulation Contains no hazardous ingredients according to SDS.
unknown) A Tier 2 assessment is not required.

Four of the chemicals from the Original and Baker Hughes drilling fluid recipe and all chemicals from
the Newpark Recipe are proprietary. In accordance with s.105 of the Industrial Chemical Act 2019, 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 three
proprietary chemicals (Performatrol, Xan-Plex D and New-Thin), the CAS numbers were not provided
by the chemical manufacturer, however the information in the SDS’ were utilised to inform this
assessment.

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

2.1.6 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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Risk Assessment

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.

21.7 Outcome of Tier 1 Screen — Packer Fluid Recipes

Comparison of the chemicals with the assessment criteria indicated that 8 chemicals were not
considered to require a Tier 2 assessment. One chemical has been assessed by AICIS (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 7 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 7

CAS

7647-15-6

Sodium bromide

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

‘ Chemical Reasoning

A Tier 1 Human Health and Environmental

Assessment for this chemical has been conducted by
AICIS under the IMAP framework which concluded
that it was low concern to human health and the
environment and thus required no further
assessment.

111-30-8

Glutaraldehyde

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.

67-56-1

Methanol

The risk was classified as low based on chronic 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

BARACOR W-991 (chemical
formulation unknown)

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.

4719-04-4

Triazine based biocide C572,2',2"-
(hexahydro-1,3, 5-triazine-1,3,5-triyl)
triethanol

The risk was classified as high based on acute data;
however the substance is readily biodegradable and
not bioaccumulative. The exposure concentration is
below the respective ecotoxicity values. A Tier 2
assessment is not required.

Proprietary

OXYGON (chemical formulation
unknown)

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

10043-52-4

Calcium chloride

The risk was classified as low based on chronic data
and acute data. The substance is inorganic and
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CAS Chemical ‘ Reasoning

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 one 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.

21.8 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 AICIS (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 8 presents a summary of the chemicals identified to be of low concern to human health for the
lubricant recipes.

Table 8 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 AICIS 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

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

Proprietary Fatty esters (Radiagreen EME)

14-Oct-2024
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Chemical

‘ Reasoning

SDS, this product is not classified as hazardous, and
a Tier 2 assessment is assumed to be not required

Proprietary

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

Proprietary

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
311 Tier 2 Methodology

The purpose of the risk characterisation portion of the assessment is to provide a conservative estimate
of the potential risk resulting from exposure to the COPCs that may occur during drilling and hydraulic
fracturing activities. The risk characterisation evaluates the toxicity of the COPC and characterises the
risk of the chemical assessed for specific exposure pathways identified below.

A two-stage process is employed during risk characterisation. First, risk ratios are developed for the
chemical for potentially complete exposure pathways associated with applicable release scenarios. 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 tolerable daily intakes to calculate an individual
hazard quotient (HQ) and then summed for all constituents into a hazard index (HI). The identification of
toxicity values undertaken in this risk assessment has followed DoEE (2017), NICNAS (2017) and
enHealth (2012) guidance. The toxicity values selected for this assessment were from Level 1 or 2
sources such as NICNAS (2017), AICIS and European Chemicals Agency (ECHA) REACH databases.

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 and no risk / hazard reduction measures are
required. There should be no need for further management controls on the chemical additional to those
already in place (DoEE, 2017).

3.1.2 Conceptual Exposure Model

Based on the risk mitigation measures identified in the NT Government Scientific Inquiry info Hydraulic
Fracturing in the Northern Territory, the Code of Practice for Onshore Petroleum Activities (herein
referred to as the Code) in the Northern Territory and mitigation measures outlined by Tamboran in its
Environmental Management Plan (EMPs,) no potentially complete exposure pathways were identified
for the chemicals to impact groundwater that is used for beneficial use in the project area. The specific
controls implemented by Tamboran focused 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.

In addition to the above, the specific controls implemented by Tamboran during the use of drilling fluids
include:

e  Carrying over drilling fluids between wells, to minimise waste and additional volume generated.
e Use of a centrifuge to reduce volume and waste generated.

e Physical well barriers — three cemented casings, verified through Cement Bond logging (CBL),
pressure testing, etc. Well design and barriers are in accordance with cl B.4.3 of the Code.

e  All drilling fluid will be in mud tanks with closed top, with minimal exposure (if any) to evaporation.

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

Drilling Fluid
e Incidental ingestion and dermal contact of drilling fluid by Workers during drilling operations.

Hydraulic Fracturing Fluid

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

e 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.

Exposure parameters were selected based on a combination of default assumptions for workers from
ASC NEPM, enHealth (2012) and site-specific information from Tamboran (i.e. if personal protective

equipment is used). Exposure parameters are provided in Appendix A and toxicological profiles are
provided in Appendix B.

3.1.3 Chemicals of Potential Concern

Exposure point concentrations (EPC) were developed for each of the hydraulic fracturing and drilling
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 9 to Table 18.
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Table 9 Chemicals requiring further assessment (Tier 2) — Stimulation Fluid HALSW Recipe (24 chemicals)

Beetaloo Exploration and Appraisal Program - Hydraulic Fracturing Chemical

Risk Assessment

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 10 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
14-Oct-2024
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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 11 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 12 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

68527-49-1 Thiourea, polymer with formaldehyde and 1-phenylethanone
68951-67-7 Aliphatic alcohols, ethoxylated #2

107-19-7 Prop-2-yn-1-ol

629-73-2 Hexadec-1-ene

Table 13 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,e?;‘]—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 14 Chemicals requiring further assessment (Tier 2) — Newpark Drilling Fluids (3 chemicals)

CAS Chemical Name
Proprietary Proprietary
Proprietary Proprietary
Proprietary Proprietary

Table 15 Chemicals requiring further assessment (Tier 2) — Baker Hughes Drilling Fluids - Planned (8 chemicals)

CAS Chemical Name

68201-64-9 Tannins, sulfomethylated

9046-10-0 Poly[oxy(methyl-1,2-ethanediyl)], a-(2-aminomethylethyl)-w-(2-aminomethylethoxy)-
Proprietary Proprietary

124-09-4 Hexamethylenediamine

694-83-7 Cyclohex-1,2-ylenediamine

111-40-0 1,2-Ethanediamine, N-(2-aminoethyl)-

102-71-6 Triethanol amine

55566-30-8 Tetrakis(hydroxymethyl)phosphonium sulfate (THPS)

Table 16 Chemicals requiring further assessment (Tier 2) — Baker Hughes Drilling Fluids - Contingency (1 chemical)

Chemical Name

104-76-7 1-Hexanol, 2-ethyl-

Table 17 Chemicals requiring further assessment (Tier 2) — Chemical Tracers (4 chemicals)

CAS Chemical Name

Proprietary CFT (one analogue chemical* selected to represent a group of 20 similar chemicals)
Proprietary GFT (one analogue chemical* selected to represent a group of 15 similar chemicals)
Proprietary WFT

Proprietary WFT

*Analogue chemical selected as per guidance from DoEE (2017)

Table 18 Chemicals requiring further assessment (Tier 2) — NaBR Packer Fluid (1 chemical)

Chemical Name

7681-52-9 Sodium hypochlorite

3.14 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 Hl 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,
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adverse health effects may be possible and therefore the assumptions inherent in the risk
characterisation process warrant further evaluation.

3.1.4.1 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 19
and Table 20.

Table 19 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
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 20 Risk associated with potential exposure to Workers — Schlumberger Stimulation Fluid

Threshold Hazard

Receptor and Pathway Index
‘ 100% Mass Return

Worker - Exposure to Stimulation Fluid SLB HVFR 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
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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.

3.1.4.2 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 21 for
the Original drilling fluid recipe, Table 22 for the Newpark drilling fluid recipe, Table 23 for the Baker
Hughes planned drilling recipe and Table 24 for the Baker Hughes contingency drilling fluid recipe.

Table 21 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 drilling fluid 0.004
Dermal exposure to chemicals via incidental contact with drilling fluid 0.007
Total Risk 0.01

The following can be noted from the table above:

e  The calculated risks associated with potential exposure to COPC identified in drilling fluid, 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.

Table 22 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 drilling fluid 0.03
Dermal exposure to chemicals via incidental contact with drilling fluid 0.02
Total Risk 0.05

The following can be noted from the table above:

e The calculated risks associated with potential exposure to COPC identified in drilling fluid, 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.
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Table 23 Risk associated with potential exposure to Workers — Baker Hughes Drilling Fluid Recipe — Planned

Threshold Hazard

Receptor and Pathway Index
‘ 100% Mass Return

Worker

Ingestion of chemicals via incidental contact with drilling fluid 0.4
Dermal exposure to chemicals via incidental contact with drilling fluid 0.09
Total Risk 0.5

The following can be noted from the table above:

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

Table 24 Risk associated with potential exposure to Workers — Baker Hughes Drilling Fluid Recipe — Contingency

Threshold Hazard
Receptor and Pathway Index

‘ 100% Mass Return

Worker

Ingestion of chemicals via incidental contact with flowback water 0.0006
Dermal exposure to chemicals via incidental contact with flowback water 0.005
Total Risk 0.006

The following can be noted from the table above:

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

3.1.4.3 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
25.

Table 25 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
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Threshold Hazard

Receptor and Pathway Index
‘ 100% Mass Return

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.

3144 Packer Fluid

A summary of the calculated risks for the workers that are relevant to the assessment of potential
exposure to COPCs in the Packer Fluid on-site, based on the available data is presented in Table 26.

Table 26 Risk associated with potential exposure to Workers — Chemical Tracers

Threshold Hazard

Receptor and Pathway Index
‘ 100% Mass Return

Worker — Exposure to NaBR Packer Fluid Recipe

Ingestion of chemicals via incidental contact with flowback water 0.0000052
Dermal exposure to chemicals via incidental contact with flowback water 0.0000000076
Inhalation of mist from the evaporation units containing flowback water 0.000029
Total Risk 0.00003

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 NaBR Packer 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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3.1.4.5 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 27 and Table 28.

Table 27 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 + Packer 03
Fluid Recipe )
Exposure to Hybrid + Original Drilling Fluid + Chemical Tracer CFT Recipes +

. . 0.9
Packer Fluid Recipe
Exposure to HVFR+ Original Drilling Fluid + Chemical Tracer CFT Recipes +

. . 0.3
Packer Fluid Recipe
Exposure to SW + Original Drilling Fluid + Chemical Tracer GFT Recipes +

. . 0.3
Packer Fluid Recipe
Exposure to Hybrid + Original Drilling Fluid + Chemical Tracer GFT Recipes +

. . 0.9
Packer Fluid Recipe
Exposure to HVFR+ Original Drilling Fluid + Chemical Tracer GFT Recipes +

. . 0.3
Packer Fluid Recipe
Exposure to SW + Original Drilling Fluid + Chemical Tracer WFT Recipes +

. . 0.6
Packer Fluid Recipe
Exposure to Hybrid + Original Drilling Fluid + Chemical Tracer WFT Recipes + 1
Packer Fluid Recipe
Exposure to HVFR+ Original Drilling Fluid + Chemical Tracer WFT Recipes +

. . 0.6
Packer Fluid Recipe
Exposure to SW + Newpark Drilling Fluid + Chemical Tracer CFT Recipes +

. . 0.3
Packer Fluid Recipe
Exposure to Hybrid + Newpark Drilling Fluid + Chemical Tracer CFT Recipes +

. . 0.9
Packer Fluid Recipe
Exposure to HVFR+ Newpark Drilling Fluid + Chemical Tracer CFT Recipes +

) . 0.3
Packer Fluid Recipe
Exposure to SW + Newpark Drilling Fluid + Chemical Tracer GFT Recipes +

) . 0.3
Packer Fluid Recipe
Exposure to Hybrid + Newpark Drilling Fluid + Chemical Tracer GFT Recipes +

. . 0.9
Packer Fluid Recipe
Exposure to HVFR+ Newpark Drilling Fluid + Chemical Tracer GFT Recipes +

. . 0.3
Packer Fluid Recipe
Exposure to SW + Newpark Drilling Fluid + Chemical Tracer WFT Recipes +

) . 0.6
Packer Fluid Recipe
Exposure to Hybrid + Newpark Drilling Fluid + Chemical Tracer WFT Recipes + 1
Packer Fluid Recipe
Exposure to HVFR+ Newpark Drilling Fluid + Chemical Tracer WFT Recipes +

. . 0.6
Packer Fluid Recipe
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Threshold Hazard Index

Receptor
100% Mass Return

Exposure to SW + Baker Hughes Planned Drilling Fluid + Chemical Tracer CFT

. . . 0.8
Recipes + Packer Fluid Recipe
Exposure to Hybrid + Baker Hughes Planned Drilling Fluid + Chemical Tracer CFT 1
Recipes + Packer Fluid Recipe
Exposure to HVFR+ Baker Hughes Planned Drilling Fluid + Chemical Tracer CFT

. . . 0.8
Recipes + Packer Fluid Recipe
Exposure to SW + Baker Hughes Planned Drilling Fluid+ Chemical Tracer GFT

. . . 0.8
Recipes + Packer Fluid Recipe
Exposure to Hybrid + Baker Hughes Planned Drilling Fluid + Chemical Tracer GFT 1
Recipes + Packer Fluid Recipe
Exposure to HVFR+ Baker Hughes Planned Drilling Fluid + Chemical Tracer GFT

) . . 0.8
Recipes + Packer Fluid Recipe
Exposure to SW + Baker Hughes Planned Drilling Fluid + Chemical Tracer WFT 1
Recipes + Packer Fluid Recipe
Exposure to Hybrid + Baker Hughes Planned Drilling Fluid + Chemical Tracer 17
WFT Recipes + Packer Fluid Recipe )
Exposure to HVFR+ Baker Hughes Planned Drilling Fluid + Chemical Tracer WFT 1
Recipes + Packer Fluid Recipe
Exposure to SW + Baker Hughes Contingency Drilling Fluid + Chemical Tracer 03
CFT Recipes + Packer Fluid Recipe )
Exposure to Hybrid + Baker Hughes Contingency Drilling Fluid + Chemical Tracer 09
CFT Recipes + Packer Fluid Recipe )
Exposure to HVFR+ Baker Hughes Contingency Drilling Fluid + Chemical Tracer 03
CFT Recipes + Packer Fluid Recipe )
Exposure to SW + Baker Hughes Contingency Drilling Fluid+ Chemical Tracer 03
GFT Recipes + Packer Fluid Recipe '
Exposure to Hybrid + Baker Hughes Contingency Dirilling Fluid + Chemical Tracer 09
GFT Recipes + Packer Fluid Recipe )
Exposure to HVFR+ Baker Hughes Contingency Drilling Fluid + Chemical Tracer 03
GFT Recipes + Packer Fluid Recipe '
Exposure to SW + Baker Hughes Contingency Drilling Fluid + Chemical Tracer 06
WFT Recipes + Packer Fluid Recipe '
Exposure to Hybrid + Baker Hughes Contingency Drilling Fluid + Chemical Tracer 1
WFT Recipes + Packer Fluid Recipe
Exposure to HVFR+ Baker Hughes Contingency Drilling Fluid + Chemical Tracer 06
WFT Recipes + Packer Fluid Recipe )

The following can be noted from the table above:

. On the basis of the risk evaluation, no unacceptable risk to Workers was identified for most of the
possible recipe combinations of Haliburton stimulation fluids, drilling fluids, packer fluid and
chemical tracers. The exposure to Halliburton Hybrid hydraulic fracturing fluid + Baker Hughes
Planned Drilling Fluid + Chemical Tracer WFT Recipe + Packer Fluid Recipe resulted in a Hl over
1, however 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
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theoretical concentrations of COPC in the flowback water. This may result in overestimation of the
risk. In addition, based on the ASC NEPM Schedule B4, risks are only additive if the chemicals
have the same mode of action or end point, so this additive approach is conservative for the
mixture assessed. No individual component of the mixture exceeded a HI of 1. Further it is noted
that this specific combination of fluids is not used and is considered only as an alternative scenario.

Table 28 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 +

. . 0.9
Packer Fluid Recipe
Exposure to HVFR+ Original Drilling Fluid + Chemical Tracer GFT Recipes +

. . 0.9
Packer Fluid Recipe
Exposure to HVFR+ Original Drilling Fluid + Chemical Tracer WFT Recipes + 1
Packer Fluid Recipe
Exposure to HVFR+ Newpark Drilling Fluid + Chemical Tracer CFT Recipes +

. . 0.9
Packer Fluid Recipe
Exposure to HVFR+ Newpark Drilling Fluid + Chemical Tracer GFT Recipes +

: . 0.9
Packer Fluid Recipe
Exposure to HVFR+ Newpark Drilling Fluid + Chemical Tracer WFT Recipes + 1
Packer Fluid Recipe
Exposure to HVFR+ Baker Hughes Planned Drilling Fluid + Chemical Tracer CFT 1
Recipes + Packer Fluid Recipe
Exposure to HVFR+ Baker Hughes Planned Drilling Fluid + Chemical Tracer GFT 1
Recipes + Packer Fluid Recipe
Exposure to HVFR+ Baker Hughes Planned Drilling Fluid + Chemical Tracer WFT 17
Recipes + Packer Fluid Recipe '
Exposure to HVFR+ Baker Hughes Contingency Drilling Fluid + Chemical Tracer 08
CFT Recipes + Packer Fluid Recipe )
Exposure to HVFR+ Baker Hughes Contingency Drilling Fluid + Chemical Tracer 08
GFT Recipes + Packer Fluid Recipe )
Exposure to HVFR+ Baker Hughes Contingency Drilling Fluid + Chemical Tracer 1
WFT Recipes + Packer Fluid Recipe

The following can be noted from the table above:

On the basis of the risk evaluation, no unacceptable risk to Workers was identified in most of the
possible recipe combinations of Schlumberger stimulation fluids, drilling fluids, packer fluid and
chemical tracers. The exposure to Schlumberger HVFR hydraulic fracturing fluid + Baker Hughes
Planned Drilling Fluid + Chemical Tracer WFT Recipe + Packer Fluid Recipe resulted in a Hl over
1, however 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. In addition, based on the ASC NEPM Schedule B4, risks are only additive if the chemicals
have the same mode of action or end point, so this additive approach is conservative for the
mixture assessed. No individual component of the mixture exceeded a HI of 1. Further it is noted
that this specific combination of fluids is not used and is considered only as an alternative scenario.
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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 and Appendix K, the chemical
toxicological profiles are provided in Appendix G to Appendix I.

3.1.5 Recycled Flowback Fluid Risk Assessment

A separate chemical risk assessment of the recycled flowback fluid is presented in Appendix L. The
calculated risks associated with a worker’s potential exposure to recycled flowback water was below the
Non-Threshold target of 1E-05 and Threshold target of 1 respectively. As such, the chronic health risks
were considered to be low and acceptable.

3.1.6 Drilling Lubricant Navi Lube Risk Assessment

A separate chemical risk assessment of the drilling lubricant Navi Lube is presented in Appendix M.
The calculated risks associated with a worker’s potential exposure to Navi Lube was below the Non-
Threshold target of 1E-05 and Threshold target of 1 respectively. As such, the chronic health risks were
considered to be low and acceptable.

31.7 Drilling Lubricant Saraline 185V Risk Assessment

A separate chemical risk assessment of the drilling lubricant Saraline 185V is presented in Appendix
N. The calculated risks associated with a worker’s potential exposure to Saraline 185V was below the
Non-Threshold target of 1E-05 and Threshold target of 1 respectively. As such, the chronic health risks
were considered to be low and acceptable.
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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 drilling and hydraulic
fracturing 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

o  Waste Management and Pollution Control Act 1998

o  Work Health and Safety (National Uniform Legislation) Act 2011
e  Radiation Protection Act 2004.
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Client Name: Tamboran
Project Name: Beetaloo Chemical Risk Assessment

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 mg‘/? 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 . . . . . . . . . . . . .
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 (irmitant |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 | i 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/I 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)
" TLM96: 1.6 mg/I (Crangon crangon) . Not available, however it has been . "
Tributyl tetradecyl phosphonium | g1744 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 K ) 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 P Pseudokirchneriella subcapitata (Green algae) 72 h EC50 = 4.07 mg/L. : 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
Inhibitor Moderate
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 | pace 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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Volume

Chemical

Concentration

Parent

Tier 2 Assessment

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) (::‘Sh/{ (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, » 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 individual 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 POy 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.
ECS50 (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 mgl 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)
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Toxicity and Dermal Absorption Parameters
C = calculated from chronic value, Ch = chronic value adopted

Chemical

Inhalation Exposures

Oral/Dermal Exposures

Threshold

Chronic TDI
or RfD

(mg/kg/day)

Threshold
Non-Threshold Chronic TC or
Slope Factor RfC
(mglkg/day)’1 (mglms)

NOAEL or
LOAEL

(mg/kg bw/d)

NOAEC or
LOAEC
(mg/m?)

Inhalation
Unit Risk
(ug/m®)”

Dermal
Permeability

(cm/hr)

Reference Reference Reference

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, ethoxvlated 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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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



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.

¢ L
Emission Factorarisrabie aerosol (_) =

Box Centre-(m) x (

Client Name: Tamboran

Project Name: Beetaloo Chemical Risk Assessment

Emission Factor for Driftable Aerosol Algorithm

T \
Spray Vol (!—‘) x Aerosol arifeapie (90)

BoxVR {i‘;?—; ) )

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.

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

mg/L

Generation rate of
chemical in volume

mg/hr

Driftable Aerosol
Emission Factor

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




Client Name: Tamboran
Project Name: Beetaloo Chemical Risk Assessment

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

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
EmF X AAF X ET,;, x EF X ED
ITFini v shwr = davs .F‘O'P‘S
365 X 24 —— x AT
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

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




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

Receptor/Exposure Pathway

Client Name: Tamboran
Project Name: Beetaloo Chemical Risk Assessment

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
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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 mgl

3.16

Densityll fLokimeictpuelome | ponermica (s Copsetiation (IERESON Tier 1 Screening Tier 2 Assessment Tier 2 Assessment Tier 2 Assessment
Chemical Name CAS Number | (ESW | Chemical | Fraction | Massin | Fraction | inlnjected | Compound Ecotoxicity' s i et LN iironnntiocel Worker Ao Risk Hazard Quotient Outcome of Tier 2 Worker Risk Assessment
(L) (%viv) | Fluid(kg) | (%wiw) | Fluid(mgiL) | Purpose
‘Acute endpoints: Fish = 75 mg/L, Daphnia EC50 = 32 Nt Bo accumalaive (Based on log 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 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 o Moo = 660 g Based on Chronic: Low e sereaning crtera for eter ottty 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
Acrylamide, sodium acrylate polymer |25987-30-8  |0.75 1977802 [0.0603% 14,834 0.0424% |472 L0 e 0 ey subapiatz) |21 coy £ for Daphria magna =| 32594 on Chronic: Low biodegradable, hence they meet the [ Tier 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
[marC
Friction o ((‘jg:“)) o5 :?;l/LL ‘gz;ﬁ:‘:ﬁ:\:s;’e“a Expected to be readly 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, B 6 e e et 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
Surfactant (48h) 0.7 mg/L ( um) substances 5.36, and BCF value of 1.1 - 1.8) for further detail).
ErC50 (16.9h) > 10 g/L (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
Alcools, C12-15, ethoxylated 68131-305  |0.867 1679.30  [0.0051% |1456 0.0042% |46 Reducer, gaph"!a magna, EC50 (48 h) was 2.5 mg/L. Based on Chronic: High Readiy biodegradable value of 4.3 - 5.36, and BCF value |, 3.25E-04 221E-04 1.81E-03 2.36E-03 workers (refer to individual toxicity profile and risk calculations
b aphnia magna, NOEC (21 days) was 0.77 - 1.75 of 1.1 1.8, itis not expected to be o fortoer o,
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, ECS0 (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
aner | aphnia magna, NOEC (21 days) was 0.7 - 1.75 of 1.1 1.8, itis not expected to be o urtor dotal,
molL. bioaccumulative.
Green algae, EC50 (96 h) was 1.4 mglL.
EC50 (3 h) for was 140 mglL.
Loso ((ig:)) ose rrr:‘gl/LL (g::;ir‘\:ﬁ‘: :\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 | Ece) 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
(96h) 0.7 gL (Pseudokirchneriella subapitata) b ond BaF vaeo 11 18) o ot ot
NOEG 4.4 mg/L (Pimephales promelas, juvenile) . A= -
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 phisind 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
-10.8 mg/L for Daphnia magn:
Corrosion g g?o-g go r?wlg/Lofor :IZae @ megna No based on the calculated Log Kow Based on the calculated HQ the chemical is of low concern for
Amine oxides, cocoalkyldimethy! 61788907  [0.716 6.50 0.0000% |5 0.0000% |0 s Based on Chronic: Very High  |Readily biodegradable Tier 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
Acute LC50 for freshwater fish is 1.07 mgiL, freshwater .
Corrosion invertebrates is 16.2 mg/L and EC10 for ?reshwaler § Expected to be readily Based on the calculated HQ the chemical Is of low concem for
Benzaldehyde 100-52-7 10415 [2.94 0.0000% |3 0.0000% |0 P e 20 mal 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 o individual toxcity profile and rsk calculations
Chronic NOEC for freshwater fish s 0.12 mg/L for further detail).
Fish, LC50 (96h) 1376 mgl
E‘;:ge'é’ca?g'(giﬁfgz‘gﬂ‘; /1325 molL) Based on the caloulated HQ the chemical is of low concer for
Butyl alcohol 71363 081 179135 [0.0085% |1,451 0.0041% |46 surfactant (e e e utica = 2476 gL 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 profile and risk calculations
putida mg for further detail).
Chronic NOECrepro (21d) = 4.1 mglL for Daphnia
magna
96-hour fish LC50 value s >100 mglL Chaline chiorde s readly
48-hour in vertebrate ECS0 is 349 mg/L Sodtarnotie an tros o not | ot Bloaccumulative (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 e measured log Kow of -3.77 anda | Tier 1 (NICNAS) NA NA NA NA NA
eprfony meet the screening crieria for | 785408 KON S
21.day Daphnia NOEC value is 30.2 ma/L persistence.
Danio rerio (Zebrafish) 96 h LC50 = 3.1 mglL;
Daphnia magna (Water flea) 48 h EC50 = 3.86 mg/L; .
Corrosion Fsgudok\rchienél\a sul bcapl)ia(a (Green algae) 2n ) Bagad on the calculated HQ the chemical Is of low concern for
Cinnamaldehyde 104-55-2 1.048 2095 00001% |22 0.0001% |1 P EaB02407 ML 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 o individual toxcity profile and risk calculations
72 h NOEC value = 2.0 mg/L Pseudokirchneriella for further detail),
(Green algae)
Citric acid 77929 1542 14439 0.0004%  [223 0.0006% |7 ﬁf\z’;i‘f” ;‘;gslsgg?:?;s"r‘f&(gga i?"h"'a’ algae) 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 mg/l No. Based on a measured log Kow Based on the calculated HQ the chemical is of low concern for
Diethanolamine 111422 11 133.12 0.0004% |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

Densityll fLokimeictpuelome | ponermica (s Copsetiation (IERESON Tier 1 Screenin Tier 2 Assessment Tier 2 Assessment Tier 2 Assessment
Chemical Name CAS Number | © "_'V Chemical | Fraction | Massin | Fraction | inlnjected | Compound Ecotoxicity’ 13 ! g iR B e T ey it ol L SN Hazard Quotient Outcome of Tier 2 Worker Risk Assessment
(kalL) 5} (%viv) | Fluid(kg) | (% ww) | Fluid (mglL) | Purpose g
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 |7 21-EC50 = 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
NOEC of >8.41 mg sodium sulfte/L. (Daphnia) for further detail)
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 life 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| > 2% 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 a log Kow of -2.03 and Based on the calculated HQ the chemical is 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 ‘;g 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 woss’; 9 Not bioaccumulative Tier 2 4.44E-03 3.70E-06 2.48E-02 2.92E-02 workers (refer 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
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Toxicity and Dermal Absorption Parameters
C = calculated from chronic value, Ch = chronic value adopted

Project Name:

Ch

Client Name: Tamboran
| Risk A

Chemical Oral/Dermal Exposures Inhalation Exposures
Threshold Threshold
Chronic TDI Dermal Non-Threshold Chronic TC or NOAEC or NOAEL or
or RfD Permeability Reference RfC LOAEC LOAEL Reference
(mglkg/day) (cm/hr) (mg/m?) (mg/m?) (mglkg 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 - HVFR 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

Non- Chronic

Background Chronic TDI Allowable

Concentration
in Water

Calculated Risk
Chronic Hazard Quotient

Daily Intake

NonThreshold Threshold NonThreshold

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

Chronic Exposures

Exposure Calculations (RME)

Project Name:

Client Name: Tamboran

Ch I Risk

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
mhr 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

Lim®

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 Reci

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 . .
. . . S .. Adult Exposure Adjusted Air Hazard Index
Chemical Concentration Bioavailability Emission Factor (Background .
Factor (threshold) Concentration (Adult)
Corrected)
(threshold)

mg/L (unitless) (Lim%) (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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A - 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

HVFR 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
cal Risk Assessment

Project Name: Beetaloo Cher

bis(hydroxyethyl)

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

High

Density Volume of Volume Chepical Mass Corcsntration (Revend Tier 1 Screenin Tier 2 Assessment Tier 2 Assessment o2 s ssssment
Chemical Name CAS Number Yy . Fraction Mass in Fraction in Injected Compound Ecotoxicity' Tc»(it:ity2 Biv:)dt;gmdatian"3 f 9 . " " Worker Aerosol Inhalation Hazard Quotient Outcome of Tier 2 Worker Risk Assessment’
(kg/L) Chemical (L) > b = Worker Ingestion Risk Worker Dermal Risk =
(%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 x 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 Low : meet tghe screening criteria for measured log Kow of -3.77 and a |Tier 1 (NICNAS) NA NA NA NA NA
>1,000 mg/L ersistence. 9 calculated BCF of 0.59)
21-dav Daphnia NOEC value is 30.2 ma/L P -
Algae (acute) = 0.492 mg/L
Hydrochloric acid 7647-010 1452 23649 00811%  |27244 00871%  |979 Acid E;ﬁ"@fug‘ﬁ) ;;;::lf_ mg/k f;j,e“ 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
) . o . 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.
Zi?\ﬁt?v:ri‘:g:;h;tmc early life stage test for the fathead Sodium polyacrylate has limited Bioaccumulation of sodium
o, o, gL . Based on Chronic: biodegradation potential and thus polyacrylate is unlikely due to the y
Sodium polyacrylate 9003-04-7 1.32 3723 0.0128% 4914 0.0157% 177 48 hr LC50 for Dapnia magna is >1000 mg/L . L ) ) 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 - . . - . . . . . - . L - . . : . .
Sodium Chioride 7647145 2165 3476 0.0119% 7525 0.0241% 270 Stabiliser EC50 Fish = 1290 mg/L Based on Chronic: N.A.(Inorganic) N.A. (Inorganic) Tier 2 Low chronic l.oxlcny,. nr|sufﬁcnent Low chronic t.oxlcny,. |r.15uff|cwenl Low chronic l.oxlcny,. nr|sufﬁcnent Low chronic I.oxlmty,. u:\sufﬁcnenl Low chronic toxicity, insufficient data to establish toxicity
_ 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 not readily Polymers are expected to have
Acrylamide acrylate copolymer | 25987-30-8 0.75 3300 00113%  |2482 00079% |89 Scale Inhibitor | #8 nour EC50 for Daphnia magna = 1 200 mg/L Based on Chronio: |\ e radable, hence they meet the | Ye7Y Mgh molecularweightsand 104 (\icnas) 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 Low . Readily biodegradable log Kow = -0.136) Tier 2 3.16E-05 8.07E-06 1.76E-04 2.15E-04 concern for workers (refer to individual toxicity profile and
Chronic Daphnia = 150 ma/L 9 . 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 Chronio: |\ 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 risk calculations for further detail).
LC50 for fish = 22800 mg/L No based on the measured log
Ethylene glycol 107-21-1 1.1 1558 0.0053% 1729 0.0055% 62 Crosslinker 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 Alaae =100 ma/L BCF of 10
Danio rerio (Zebrafish) 96 h LC50 = 3.1 mg/L;
Corrosion E:::S(I)akirrlignne?ie(}llzastjlr)zlzai)t:tz TGErgesr?:l avesf‘/;‘gh/l_; Based on Chronic: Based on the caloulated HQ the chemical is of low
Cinnamaldehyde 104-55-2 1.048 1459 0.0050% 1529 0.0049% 55 Inhibitor EC50 = 4.07 mg/L. P! 9 Moderate : 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
72 h NOEC value = 2.0 mg/L Pseudokirchneriella risk calculations for further detail)
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 Tier 2 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 | 1, 5.45E-04 2,58E-02 3.04E-03 2.84E-02 concern for workers (refer to individual toxiciy 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_endpuln?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 only (iritant 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
Acute LC50 for freshwater fish is 1.07 mg/L, freshwater Based on the calculated HQ the chemical is of low
Benzaldehyde 100-52-7 1.0415 332 00011%  |346 00011% |12 ﬁ‘;ﬁz’f" :2‘;?;’;’71‘65 fs 16:2mg/L and EC10 for freshwater algae ﬁf;s:d on Chronic: | pected to be readiy biodegradable |No based on Log Powof 14 [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 High . Readily biodegradable 10gBCF=0.5 Tier 2 1.36E-06 3.36E-07 7.56E-06 9.25E-06 concern for workers (refer to individual toxicity profile and
reproduction), plants it is 280 mg/L (7 day study) 9 9 : 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:zgtgg - gg";1m’“‘;’l_/"(;|‘";‘;t9b'a'es) Based on Acute: High |Readily biodegradable (read across) ;\'gobf;e";w" low BCF values of < | 1o 3.12E-06 3.03E-05 1.74E-05 5.08E-05 concen for workers (refer to individual toxicity profile and
o 9 g 9 risk calculations for further detail).
72h-EL10 = 7.08 mg/L (algae)
LC50 (96h) 6.7 mg/L (Danio rerio) (similar substance) Based on the calculated HQ the chamical i of |
Loil - LC50 (21d) = 0.1 mg/L (Daphnia magna) . ased on the calculate: e 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: | g4y 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

Density Volume of Volume Chepical Mass Corcsntration (Revend Tier 1 Screenin Tier 2 Assessment Tier 2 Assessment o2 s ssssment
Chemical Name CAS Number 0 Fraction Mass in Fraction in Injected Compound Ecotoxicity' Toxicity* Biodegradation™® f g 5 4 q Worker Aerosol Inhalation Hazard Quotient Outcome of Tier 2 Worker Risk Assessment
(kg/L) Chemical (L) > b = Worker Ingestion Risk Worker Dermal Risk =
(%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:;‘;z‘f" Z;;fENccg%?ofr"égi':]:;gz;ga”"s 1.27 mgL. fs;e” on Chronic: |\ A (inorganic) N.A.(Inorganic) Tier 1 (NICNAS) NA NA NA NA NA
NOEC for alaae is 66 ma/L
96h LOS0 for freshwater fish = 10 - 20 mg/ . 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/I Based on Chronic: No. Based on a measured log Based on the calculated HQ the chemical is of low
Diethanolamine 111-42-2 1.1 43 0.0001% 48 0.0002% 2 - Pseudokirchneriella subcapitata 96-h ErC50 = 2.2 mg/I y : 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

Project Name:

Ch

Client Name: Tamboran
| Risk A

Chemical Oral/Dermal Exposures Inhalation Exposures
Threshold Threshold
Chronic TDI Dermal Non-Threshold Chronic TC or NOAEC or NOAEL or
or RfD Permeability Reference RfC LOAEC LOAEL Reference
(mglkg/day) (cm/hr) (mg/m?) (mg/m?) (mglkg 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 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
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 with Flow Back Water - SW Recipe

Chronic Exposures

Exposure Calculations (RME)

Client Name: Tamboran
Project Name: Beetaloo Chemical Risk Assessment

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)
68937-66-6 Alcohols, C6-12, ethoxylated propoxylatedB X 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
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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.
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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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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
1.0 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 Aer9so| I.nha!a_tlon Drlf.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/m®) (mg/m?®) (L/m®) (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
2nydro NNN- 67-48-1 14 20,782 0001386039 | 22,860 0.001 1636  |48-hourin vertebrate ECS0 is 349 mg/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
itis 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 y 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.) mgl/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 avaiable 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 to have 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 13 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 quaterary 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| "eSUlts 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 | 21e" 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-ol (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
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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
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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 (F) x Aerosolayifrapie (%) )

Box Centre*(m) x ( s
7 BoxVR (W
Emission Factorarifrapie aerosol (*) = -

m?

/

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




Exposure to Chemicals via Inhalation of Mist from the Evaporation Units - HVFR/SW Reci

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
hr/day 1 be near tank for 1 hours every working day.
L/m3 2.50E-03 Calculated
unitless 1.0 Assume 100% bioavailability
years 1.0 USEPA 1989 and CSMS 1996

EmF <X AAF < ETy,, x EF x ED
IT"'::..“.?‘: W Sshwr aavs -f‘O‘("‘
365 —— w 24 ——— = AT
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

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




A=COM

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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Chemical Risk
Assessment — Drilling
Fluid
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Concentation iy Tier 2 Assessment Tier 2 Assessment
Chemical N: CAS Numb icity! 12 1 i i 1
emical Name lumber ::J:I;Sd Fluid | Ecotoxicity’ Tier 1 Screening Assessment Worker Ingestion Risk Worker Dermal Risk Hazard Quotient Outcome of Tier 2 Worker Risk Assessment’
96 h LC50, Oncorhynchus mykiss = 5 - 7 mg/L
32 : ;:"5"(’,“55 ":fc’w‘"“s' '_'OZESC ‘701 -0.33mglL. Based on the calculated HQ the chemical is of low concern for
Alcohol, C11-14, ethoxylated 78330-21-9 15 aphnia magna = 2.5 mg/L.. Based on chronic: High | Readily biodegradable Not bicaccumulative Tier 2 1.1E-05 6.16E-03 6.2E-03 workers (refer to individual toxicity profile and risk calculations for
21 d NOEC Daphnia magna = 0.77 — 1.75 mg/L. further detai)
96 h EC50 (green algae) = 1.4 mg/L
EC50 (3 h) for i =140 mall
Proprietary Proprietary Proprietary Proprietary Proprietary Proprietary Proprietary Tier 1 (NICNAS) NA NA NA NA
Performatrol Proprietary Proprietary Proprietary Proprietary Proprietary Proprietary Tier 1 NA NA NA NA
96 h LC50 fish = 440 to 1,516 mg/L
o0 24 h EC50 value for invertebrates is 85 mg/L - - : ' )
Citric Acid, monohydrate 77929 1 7 d toxic limit concentration values for algae = 300 to 640 mg/L Based on chronic: Low |Expected to be readily biodegradable |Not bioaccumulative Tier 1 (NICNAS) NA NA NA NA
8 d freshwater static test for the algae Scenedesmus quadricauda, NOEC = 425 mg/L
oot o st g T e Basdon e ccie O e shmicls o canen
Distillates, hydrotreated light 64742-47-8 15 Lowest acute endpoint for Daphnia = 0.018 mg/L (modelled) - Vvery Readily biodegradable 9 " . Tier 2 5.3E-07 4.75E-04 4.8E-04 workers (refer to individual toxicity profile and risk calculations for
high calculated BCF values of 598 to 11,430 Likg further detail,
wet-weight
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 concern for
Glutaraldehyde 111-30-8 03 48 acute Daphnia magna LC50 = 16.3 mg/L Modorato : Readily biodegradable No based on the Log Pow of -0.01 Tier 2 26E-05 3.94E-06 3.0E-05 workers (refer to individual toxicity profile and risk calculations for
21 d reproduct'n Daphnia magna LOEC = 4.3 mg/L, NOEC = 2.1 mg/L further detai).
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
Racterial inhibition Sewaae microbes IC50 = 25-34 mall
96 h-LC50 fish = 215 mg/L Based on the calculated HQ the chemical is of low concern for
Glyoxal <1% 107-22:2 22 Invertebrates EC50 > 100 mg/L Based on chronic: Low | Expected to be readily biodegradable |Not bioaccumulative Tier 2 5.8E05 1.57E-06 6.0E05 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
g Acute LC50s = 15,400 to 20,400 mg/L ) . g et ! "
Methanol 67-56-1 0.3 Invertebrates, chronic NOEC = 32,000 mg/L. Based on acute: Low Readily biodegradable No based on the Log Kow of -0.74 Tier 2 2.8E-05 4.16E-06 3.3E-05 :\vjt:‘r:‘(:rrsd(er‘zfﬂe‘r to individual toxicity profile and risk calculations for
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 Modarate . Readily biodegradable No based on the Log Pow of -13.2 Tier 2 3.5E-04 1.83E-12 3.5E-04 workers (refer to individual toxicity profile and risk calculations for
Invertebrates NOEC = 9.3 mg/L. further detail).
Daphnia pulex (water flea) 24- and 48-h LC50 >1.1 g/L
Plagioclase Feldspar/Kaolinite 1332-58-7 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
O. fasciatus 12-h LC50 10 ma/L.
96 h LC50 for Brachydanio rerio is >2,500 mg/L
Poly Anionic Cellulose 9004-32-4 15 48 h LC50 for Daphnia magna is >5,000 mg/L; Based on acute: Low Not readily biodegradable Not bioaccumulative Tier 1 (NICNAS) NA NA NA NA
96 h EC50 for Selenastrum capricomutum is 500 ma/L
So 1 LCoU In Pimeprales promeras = 86U mgiL
Potassium Chloride 7447-40-7 18 48 h LC50 Lepomis macrochirus, Oncorhyncusmykiss and Ictalurus punctatus = 720 - |Based on chronic: Low |N.A.(Inorganic) N.A. (Inorganic) Tier 1 (NICNAS) NA NA NA NA
Q&hmr’-ﬁsh LC50 value = 80 mg/L
Potassium Hydroxide 1310-58-3 03 48-hr invertebrate EC50 value = 40 mg/L Based on acute: Low | N.A.(Inorganic) N.A. (Inorganic) Tier 1 NA NA NA NA. Acute toxicity only (inftant and corrosive), not systemically
a available in body
120-hr alaae EC50 value = 1337 ma/l.
. NA. Not toxic via oral exposure |NA. Not toxic via dermal
-60- Tier 1 NA NA
Quartz/Cristobite 14808-60-7 10 acute data >10 g/L Based on acute: Low N.A.(Inorganic) N.A. (Inorganic) ier as not absorbed via Gl tract exposure.
Smectite 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
Sodium Bicarbonate 144.55-8 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
96-hour LC50 Bluegill sunfish (Lepomis macrochirus) = 300 mg/L Based on the calculated HQ the chemical is of low concern for
Sodium Carbonate 497-19-8 0.29 96-hour LC50 to mosquitofish (Gambusia affinis) = 740 mg/L Based on acute: Low  [N.A.(Inorganic) N.A. (Inorganic) Tier 2 1.1E-05 1.49E-10 1.1E-05 workers (refer to individual toxicity profile and risk calculations for
48-hour EC50 to the. C cf. dubia = 200 to 227 ma/L further detail).
. acute endpoint for Fish = 1290 mg/L. .
Sodium Chloride 7647-14-5 17.61 NOEC for Daphnia = 314 ma/L Based on chronic: Low [N.A.(Inorganic) N.A. (Inorganic) Tier 1 (NICNAS) NA NA NA NA
96 h LC50 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 biodegradable Not bioaccumulative Tier 1 (NICNAS) NA NA NA NA
72 h NOEC alaa = 20 ma/L.
Measured acute endpoints for fish = 196 mg/L ) NA._ Acute toxicity only (irritant and corrosive), not systemically
Sodium hydroxide 1310-73-2 0.3 Measured chronic endooint for Daphnia = 240 ma/L Based on acute: Low N.A.(Inorganic) N.A. (Inorganic) Tier 1 NA NA NA available in bodv
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 bioaccumulative Tier 1 NA NA NA NA
Bairdiella chrvsoura 96 h = 5000 ma/L.
Daphnia magna (Water flea), 48 h, static, EC50 = 0.3 mg/L.
Salmo gairdneri (Rainbow trout), 96 h, static, LC50 = 0.16 mg/L
= . Based on the calculated HQ the chemical is of low concern for
Tetrahydro-3,5-dimethyl-1,3,5-thiadi hi 533-74-4 4 Ankistrodesmus bribaianus (Green alga), 72 h, static, EC50 = 1.08 mg/L Based on acute: Very | g .c:ted to be readily biodegradable. |Not bioaccumulative Tier2 28E-03 6.53E-04 3.56-03 workers (refer to individual toxicity profile and risk calculations for
Colinus virginianus (Bobwhite quail), 21 d, LD50 = 415 mg/kg bw high further detai).
Colinus virginianus (Bobwhite quail), 25 weeks, NOEL = 100 mg/kg food
Xanthan Gum 11138-66-2 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
96-h-LC50 for fish = 690 mg/L.
gggf""'r?s":vm 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 for Daphnia mo/ g Expected to be readily biodegradable |Not bioaccumulative Tier 2 2.5E-04 4.37E-09 2.5E-04 workers (refer to individual toxicity profile and risk calculations for
NOEC for Daphnia = Moderate ot
er detail).
EC50 for algae
NOEC for alaae = 6.3 mall
LC50 = 357 mglL (fish)
Polyacrylamide 38193-60-1 15 LC50 = 212 mglL (invertebrates) Based on acute: Low | Not readily biodegradable Not bioaccumulative Tier 1 NA NA NA NA
EC 50 = >1000 malL (alaae)
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
72 h ERCS50 for algae >14 ma/lL.
Long-term toxicity data are available for three trophic levels:
33 days NOEC: 1.26 mgL (Fish) Based on chronic: y y
1 -86- 0.12
Barite 3462-86-7 21 days NOEC: 2.9 gy (wertebrates) Modorato N.A(Inorganic) N.A. (Inorganic) Tier 1 (NICNAS) 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 bioaccumulative Tier 2 5.5E-08 1.86E-12 5.5E-08 workers (refer to individual toxicity profile and risk calculations for
EC50 for freshwater alaae: 6.6 ma/L further detail).
Algae NOEC/EC10 = 28 mg SO32-/L Based on the calculated HQ the chemical is of low concern for
Ammonium hydrogensulfite 10192-30-0 0.00071 Invertebrates NOEC/EC10 = 28.41 mg SO32-/L Based on chronic: Low | N.A.(Inorganic) N.A. (Inorganic) Tier 2 2.2E-08 6.36E-13 22608 workers (refer to individual toxicity profile and risk calculations for
Fish NOEC/EC10 = 50 ma SO32-/L. further detail).
Sulphur Dioxide (Impurity) 7446.085 0.00071 Sulfur dioxide is not present s a substance. It s formed during decomposition. Sulphur | NA NA NA NA NA NA NA
dioxide is a gaseous substance and does not remain present in the aquatic environment.
Fathead minnow LC50: 810 mg/L
05 Rainbow trout LC50: > 100 mg/L . " " -
Partially hydrolysed polyacrylamide 9003-05-8 0.00117 Bluegill sunfish LC50: >300 mg/L Based on acute: Low Not readily biodegradable Not bioaccumulative Tier 1 (NICNAS) NA NA NA NA
Daohnia maana LC50: 470 ma/L.
Brachydanio rerio 96-hour LC50 >2,500 mg/L
g Daphnia magna 48-hour EC50 >5,000 mg/L. ) 5 , "
Polyanionic cellulose, low viscosity 9004-32-4 0.00338 Daphnia magna 48-hour EC50 87.26 mg/L. Based on acute: Low Not readily biodegradable Not bioaccumulative Tier 1 (NICNAS) NA NA NA NA
i 96-hour EC50 500 ma/L.
Long-term toxicity data are available for three trophic levels:
. g 33 days NOEC: 1.26 mglL (Fish) Based on chronic: .
Barium sulphate 7727437 0.08743 21 daye NOEG: 29 moh. (Invertebrates) Moderate N.A.(Inorganic) N.A. (Inorganic) Tier 1 (NICNAS) NA NA NA NA
72 hrs NOEC: 1.15 ma/L (Alaae)
Filming amine LC50 (96 h) for fish: 681.2 mg/L Based on acute: Based on the calculated HQ the chemical is of low concern for
Ethanol, 2,2-oxybis-, reaction products with ammonia, 68909-77-3 0.005 EC50 for daphnids: > 122 mg/L Modarate g Not readily biodegradable Not bioaccumulative Tier 2 1.8E-08 1.11E-11 1.8E-08 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 Based on the calculated HQ the chemical is of low concern for
Distillates (Fischer-Tropsch), C8-26 - Branched and Linear | 848301-67-7  |0.0000001 EL50 (48 h): 1000 mg/L (crustaceans) Based on acute: Low | Expected to be readily biodegradable. | \C: 8ased on log BCF of 3.17 or BCF of Tier2 1.8E-12 1.10E-09 14E-09 workers (refer to individual toxicity profile and risk calculations for
ELS50 (72 h): 1000 mg/L (algae) 1479. further detail).
Long-term toxicity:
NOEL (33 day): >100 mglL (fish)
NOF!_ (21 dav}: <100 mall_ (i
N . N - Short term toxicity:
:‘aa'gi:::: ;ar:::““:r:;f‘:‘”‘le";‘:d:x:"":’im ‘;':é"y'e“e‘"a“"“e' LC50 (4 days): 100 mg/L (fish) Yes. Based on the estimated Log Kow of 11 Based on the calculated HQ the chemical is of low concern for
ot lene‘;ram"" o yleneps 68990-47-6 0.007 NOEC (4 days): 100 mg/L (fish) Based on acute: Low | Not readily biodegradable (Log Kow > 4.2) °9 Tier 2 2.5E-08 1.14E-08 3.6E-08 workers (refer to individual toxicity profile and risk calculations for
i LOEC (4 days): 100 mg/L (fish) °9 -2} further detail).
1C50 (48 h): 100 mall_(i
Short term toxicity data: o
’ ' Based on the calculated HQ the chemical is of low concen for
(2-methoxymethylethoxy)propanol 34500-94-8 0.007 EC505/LC50s >1000 mg/l in daphnia (48 hr), fish (96 hr) and algae (7 days). Based on chronic: High | Expected to be readily biodegradable, | NOt Picaccumulative. Based on the Log Kow | rig, 5 25E-08 1.54E-09 26E-08 workers (refer to individual toxicity profile and risk calculations for

Long term toxicity data:
NOEC: 0.5 ma/L (daphnia)

0f 0.004 at 25 °C (Log Kow < 4.2).

further detail),
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Concentration in

Tier 2 Assessment

Tier 2 Assessment

hemical N N el ’ ’ onts . el . . .
Chemical Name CAS Number ::‘,{:73" Fluid | Ecotoxicity’ Toxicity? Biodegradation Bioaccummulative Tier 1 Screening Assessment Worker Ingestion Risk Worker Dermal Risk Hazard Quotient Outcome of Tier 2 Worker Risk Assessment’
SO e ToXEy-
LC50 (4 days): 3.4 pglL (fish) Ves. Based on the estimated Log Kow of 73 Based on the calculated HQ the chemical i of low concern for
1-tetradecene 1120-36-1 0.0000001 EC50 (48 h: 2.8 pgiL (invertebrates) Based on chronic: Low | Expected to be readily biodegradable. g Tier2 35E-12 1.02E-08 1.0E-08 workers (refer to individual toxicity profile and risk calculations for
; (Log Kow > 4.2)
EC50 (4 days): 4.5 polL (algae) further detail).
Based on read across: ;
_ Based on the calculated HQ the chemical is of low concern for
Amides, tall oilfatty N,N-bis (hydroxyethyl) 68155-204 0.0000001 Daphnia: EC50 (24-hour): 3.3 mg active matter/l Based on chronic: Very | £, o ted to be readily bi Not bicaccumulative. Based on BAF =108 | ri¢; 5 47E-13 1.54E-11 1.6E-11 workers (refer to individual toxicity profile and risk calculations for
Daphnia: 48-hour LC50 = 2.15 and 2.64 mgll high and log Kow of 3 other doih
21.d NOEC = 0.08 mall
Short term toxicity data: ;
Based on the calculated HQ the chemical is of low concern for
Fatty acids, tall-oll reaction products with 68910-93-0 0.0000001 96h-LL50 > 100 mgll. (fish) Based on acute: Expected to be readily biodegradable. | Not bicaccumulative Tier 2 35E-13 1.63E-13 5.1E-13 workers (refer to individual toxicity profile and risk calculations for
polyethylenepolyamines 48h-EL50 = 12.41 mglL (invertebrates) Moderate other doih
72h-EL50 = 39.7 mall (alaae)
:gsi:’;‘é“f:’sg"r‘r" "fl_'amsm 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 > 100 mg : Expected to be readily biodegradable. | Not bicaccumulative Tier 2 35613 1.63E-13 51E-13 workers (refer to individual toxicity profile and risk calculations for
48h-EL50 = 12.41 mgL (invertebrates) Moderate other doih
72h-EL50 = 39.7 mall (alaae)
gsg‘:: ‘Legs“u‘g"‘s‘;""“’bm Based on chronic: Ver Based on the calculated HQ the chemical is of low concen for
Hexadec-1-ene 620732 0.0000001 Y “VerY | Expected to be readily biodegradable. | Not bioaccumulative Tier 2 35612 3.18E-08 3.2E-08 workers (refer to individual toxicity profile and risk calculations for
Actual concentration negligible. high other doih
Fish 96-hr LLO = 1000 ma/L (nominal}
Short term toxicity data:
LL50 was > 100 mg/L (fish) Ves. Caloulated BCF for consttuents of this Based on the calculated HQ the chemical is of low concern for
Distillates (petroleum), hydrotreated heavy naphthenic 64742625 0.0000001 EL50 was >10,000 mg/L (invertebrates) Based on chronic: Low | Not readily biodegradable - Caleu il 1S |Tier 2 44E13 5.09E-08 5.1E-08 workers (refer to individual toxicity profile and risk calculations for
C 0 substance range between 0.4 and 71100 Likg ;
ong term toxicity data: further detail).
21 day NOEL: 10 mglL_ (invertebrates)
Short-term toxicity data:
LC50 (96 h) 40.8 pg/L (Fish) Based on chronic: Very i
Lead 7439021 0.0000001 LCS0 (48 h) 26 pg/t (invertobrates) b A.(Inorganic) N.A. (Inorganic) Tier 1 (below ADWG and ANZECC)  |NA NA NA NA
EC50 (72 h) 20.5 gL (algae)
The short-term toxicity:
Graphite 7782425 0.0000001 LC50 > 100 mglL for the LC50 and NOEC > 100 mglL (fish) Based on acute: Low | N.A.(Inorganic) N.A. (Inorganic) Tier 1 (NICNAS) NA NA NA NA
EC50 > 100 malL for the EC50 and NOEC > 100 maiL for the NOEC (daphnids)
Talc 14807-96-6 0.0000001 No data Based on low Low Not readily biodegradable Not bioaccumulative Tier 1 (NICNAS) NA NA NA NA
Mineral ol 8042475 0.0000001 Rainbow trout 96 hr LL50 (48 h) 100 mg/L Based on acute: Low | NA(UVCB) e ey biodegradable based on 1ead | Tier 1 (NICNAS) NA NA NA NA
Fish:
2.6 pg/L (Ptylocheilus oregonensis, from 7-day LC50)
Copper 7440-50-8 0.0000001 é?;s:‘gc’:;:;mwhﬂ'es promelas, 7-day LC50) ﬁ“’;shed on chronic: Very |\ a_(inorganic) N.A. (Inorganic) Tier 1 (NICNAS) NA NA NA NA
1.7 pglL (D. pulex and G. pulex, NOEC, reproduction & mortality)
12.1 uall (Hvalella azteca. from 10 to 14-dav LC50).
Fish: 24 jg/L (Oncorhynchus tshawytscha; from LC50) Sased on acute: v
Zinc 7440-666 0.0000001 Amphibians: Ambystoma opacum, 180 gL (from LOEC) o “ Ve INA. (inorganic) N.A. (Inorganic) Tier 1 (NICNAS) NA NA NA NA
c 5.5 ug/L (C. dubia: from LC50) 9
Oncorhynchus mykiss 96-hour LC50: 50.6 mg/L
Daphnia magna 48-hour EC50: 49.1 mg/L Based on acute: ;
Calcium oxide 1905-78-8 0.0000001 Pseudokirchneriella subcapitata 72 hour EC10: 79.22 mg/L Moderate NA. (Inorganic) N-A. (Inorganic) Tier 1 (NICNAS) NA NA NA NA
Crangon 14-day: EC10 of 32 mglL.
Short term toxicily data:
LL50 was > 100 mg/L (fish) Yes. Caloulated BCF for consituents of this Based on the calculated HQ the chemical i of low concern for
Distillates (petroleum), hydrotreated light naphthenic < 3% DMS|64742-53-6 0.0000001 EL50 was >10,000 mg/L (invertebrates) Based on chronic: Low |Not readily biodegradable " Tier 2 4.4E-13 3.96E-10 4.0E-10 workers (refer to individual toxicity profile and risk calculations for
0 substance range between 0.4 and 71100 Likg ’
Long term toxicity data: further detal),
21 dav NOEL: 10 mall
8-day LC50 0.17 mglL (fish) -
Al t t 742 1 Tier 1 (NICNA NA NA NA NA
Juminum not powder, dust or fume 9905 0.000000 L o i Based on chronic: High |N.A. (Inorganic) N.A. (Inorganic) ier 1 (NICNAS)
96h LL50 21 mglL (fish)
NOEL: 0.068 gL (fish) Yes. Log Kow values in the range 3.9 to Based on the calculated HQ the chemical is of low concen for
Distillates (petroleum), straight-run middle 64741-44-2 0.0000001 Based on chronic: High | Expected to be readily biodegradable. 9 9 Tier 2 1.2E-11 7.32E-09 7.36-09 workers (refer to individual toxicity profile and risk calculations for
48h EL50 68 mg/L (daphnia) greater than fathor ctall
21 d NOEL: 0.167 mglL (daphnia)
72 h Erl 50: 22 mall_(alaae)
Short term toxicity:
LL50 (4 days): 1 glL (fish)
LL50 (48 h): 1 gL (invertebrates) Based on the calculated HQ the chemical i of low concern for
Bitumen 8052-42-4 0.0000001 EL50 (72 h): 1 g/L (algae) Based on chronic: Low |Expected to be readily biodegradable. |N.A. (UVCB) Tier 2 1.8E-12 0.00E+00 1.8E-12 workers (refer to individual toxicity profile and risk calculations for
further detail.
Long term toxicity:
LL50 (28 davs): 1 alL (fish)
Fish:
2.6 pg/L (Ptylocheilus oregonensis, from 7-day LC50)
Copper (1) Oxide 1317-38-0 0.0000001 é?;s:‘gc’;‘:s"“e""a'es promelas, 7-day LC50) ﬁ“’;ied on chronic: Very |\ a_(inorganic) N.A. (Inorganic) Tier 1 (NICNAS) NA NA NA NA
1.7 pg/L (D. pulex and G. pulex, NOEC, reproduction & mortality)
121 ua/l (Hvalella azteca. from 10 to 14-dav L C50).
Short term toxicity:
LC50 (4 days): 46 mglL (fish)
LL50 (4 days): 4.5 mglL (fish) :
Based on the calculated HQ the chemical i of low concern for
Phosphorodithioic 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 | 1;q, » 22612 3.10E-09 34E-09 workers (refer to individual toxicity profile and risk calculations for
EL50 (72 h): 21 mlL (algae) log Kow value of less than 3. thor dotain
Long term toxicity:
NOEC (21 davs) 0.4 mall
Danio rerio: 35 d-NOEC > 26.8 mg/L
Tetrasodium ethylenediaminetetraacetate 64028 0.0000001 Daphnia magna: 21d-NOEC = 22 mg/L; Based on chronic: Low | Not readily biodegradable Not bioaccumulative Tier 1 (NICNAS) NA NA NA NA
Scenedesmus subspicatus: 72h-EC10 = > 100 mg/L. :
For Na2EDTA. Daphnia maana: 21d-NOEC = 25 malL.
Calcium Hydroxide 1305-62-0 850 Acute Fish = 356 mg/L Based on acute: Low _|N.A. (inorganic) N.A. (Inorganic) Tier 1 (NICNAS) NA NA NA NA
The calculated risk associated with potential exposure to COPC
11E02 Where drilling fluid is used and assuming 100% mass recovery

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

is below the target of 1 respectively. Hence the chronic health
risks are considered to be low and acceptable.
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Toxicity and Dermal Absorption Parameters
C = calculated from chronic value, Ch = chronic value adopted

Project Name:

Ch

Client Name: Origin
| Risk A

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
(mg/kg/day) (cm/hr) (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"oxybis-, 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 o,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
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Exposure to Chemicals via Incidental Ingestion of Flowback fluid - Drilling Fluids

General Data/ Equations ts

Exposure Calculations (RME)
Ingestion of Flowback Water by Worl

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 Drillin( 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 DETALTELG 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)
(mgfkg-day)”’ (markg/day) (ma/ka/day) (mg/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 - .6E-05
78330-21-9 Alcohol, C11-14, ethoxvlatedB .50 - -1E-05
107-22-2 Glyoxal <1% (Ethanedial) 220 - .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 4.2E-16 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
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Dermal Exposure to Chemicals via Contact with Flow Back Water - Drilling Fluids

Chronic Exposures
General Data/ Equations U

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.
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)

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

boran\1.0 2024\Baker driling fuids\1.0 October update CRA\1.0 Draft report\App E - old Drilling fluid RA calc-revised\

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) " (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 - 4.8E-04
111-30-8 Glutaraldehyde 4. 0.30 - .9E-0f
78330-21-9 Alcohol, C11-14, ethoxylatedB .50 - 6.2E-0:
107-22-2 Glyoxal <1% (Ethanedial) .20 - .6E-0
5064-31-3 Nitrilotriacetic acid, trisodium salt monohydrate . .00 - .8E-1
497-19-8 Sodium Carbonate 9.7l 0.29 - .5E-10
533-74-4 Tetrahydro-3,5-dimethyl-1,3,5-thiadiazine-2-thione 5.0l 4.00 - 6.5E-04
50-01-1 Guanidine, hydrochloride (1:1) 1.0E. 7.00 - 4.4E-0
34590-94-8 (2-methoxymethylethoxy)propanol 1.0E+00 0.007 - .5E-0
68155-20-4 Amides, tall oil fatty N,N-bis (hydroxyethyl) 7.5E-01 0.0000001 - .5E-1
64741-44-2 Distillates (petroleum), straight-run middle 3.0E-02 0.0000001 - 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 - 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
Total Risk (mixture) 7.3E-03
Note:
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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
Total Risk 0.01
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Newpark Drilling Fluid Recipe

Chemical Name

CAS Number

Volume or

Concentration
T b e e R e ; egllsceeina Discussion o ir 2 Assessment Hazard Quotient Outcome of Tier 2 Worker Risk Assessment’!
ka)
400 543 Defoamer Polymer of low concern to the environment. Based on NICNAS: Low No data No data Tier 1 (NICNAS IMAP) ;Zi::z was classified as low as it is a polymer of low concem. A Tier 2 assessment is not |\ NA NA NA
Pimephales promelas: 96-hour LL50 >1,000 (WAF
400 29 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
Selenastrum 72-hour EL50 854.90 (WAF) and not ATier2 15 not required.
96 h LC50 for Brachydanio rerio is >2,500 mg/L The risk was classified as low based on acute ata. It is not expected (o be readily
775 kg 5,085 Shale Stabiliser |48 h LC50 for Daphnia magna s >5,000 mg/L; Based on acute: Low Not readily Not Tier 1 (NICNAS IMAP) | biodegradable however it is not expected to be bioaccumulative. A Tier 2 assessment is not [NA NA NA NA
96 h EC50 for is 500 ma/L required
75k 2280 Shelo Staiiser | F°SE5 o Unrasonable sk 0 he envronment base on Tier | Sased on NICNAS: Low Nt readily Nt Tior 1 (NIGNAS IVAF) ’Terzlrrwzz was dlassified as low based on NICNAS assessment. A Tier 2 assessmentis not | - - -
‘Short-term toxicity:
96 hrs LC50: >3.5 mglL (Fish)
48 hrs LC50: 14.5 mglL (Invertebrates)
72 hrs EC50: 1.15 mglL (Algae)
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
Long-term toxicity:
33 days NOEC: 1.26 mglL (Fish)
21 days NOEC: 2.9 mglL (Invertebrates)
72 hrs NOEC: 1.15 malL (Alaae)
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 g/L (OECD 2004). Any Itis noted that the substance is hazardous to human health via the inhalation pathways and
- 2,288 Weighting Agent | mful effects to aquatic are therefore not . in Based on Acute: Low N.A(Inorganic) NA. (Inorganic) Tier 1 as such OH&S procedures implemented by Tamboran will minimise human health NA NA NA NA
nature. No chronic toxicity data were identified exposure. A Tier 2 assessment s not required.
Acute Toxicity
96-hr LC50 value was 4,630 m/L in fathead minnow (Pimephales promelas)
s2000kg  |420.550 Desiccant, Dust :g::: Eggg fii"D‘ggz'o'r‘g/e"sf;;ae‘:"a:‘;a:ag"a Based on acute and chronic: Low | Nt @pplicable (inorganic salt, ionic | Not applicable (inorganic sl ionic ., The risk was classified as low based on chronic data and acute data. The substance is A A A A
Control Agent z species ubiquitous in environment) [ species ubiquitous in environment) inorganic and ubiquitous in the environment. A Tier 2 assessment is not required
72-hr EC50 = 2,900 mgL for fresh water algae (biomass)
Chronic Toxicity
21-day NOEC = 160 mgL for Daphnia magna
Desiccant Dust | EC50 = 4001030000 mglL The risk was classified as low based on chronic data. The substance is inorganic and
332000k |07 o g 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
ontrol Agent
NOEC = 314 malL (Daphnia) ecotoxicity values A Tier 2 is not reauired
The risk was classified as low based on chronic data. The substance is not classified as ;
Measured acute endpoints were available for fish (196 mg/L). PBT. Management of this chemical is addressed in the EMP o prevent accidental release, | /"; AACute toxcity only (irrtant - |NA. Acute toxicity only (irrtant - |NA. Acute toxcity only (irttant |\ - » ¢ e toxicity only (irrtant and corrosive), not
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
Measured chronic endpoint were available for Daphnia (240 mg/L) OH&S procedures implemented by Tamboran will minimise human health exposure. A Tier systemically available in body
g e e available in body available in body available in body
Eee‘;cn‘::zgsugffzhzﬁ;i(% h) = 681.2 mg/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
- 2,286 Corrosion Inhibitor - Based on acute: Low Not readily biodegradable. No based on the Log Pow of 0.565 | Tier 2 however it is not a substance. A Tier 2 assessmentis  |8.03E-04 5.10E-07 8.03E-04 concern for workers (refer to individual toxicity profile and
Green alga ErC50 (72h) = 45 mg/L e .
required. tisk calculations for further detail).
> 1000 ma/L
96h EC50 for fish >100mg/L
- 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
72 h ERCS0 for alaze >14 ma/l
96 h LC50 fish = 440 10 1,516 mg/L
24 h ECS0 value for invertebrates is 85 mg/L The risk was classified as low based on chronic data and it is expected to be readily
375kg 857 Drilling Fluid Additive|7 d toxic limit concentration values for algae = 300 to 640 mg/L Based on chronic: Low Expected to be readily biodegradable | Not bicaccumulative Tier 1 (NICNAS) NA NA NA NA
8 d freshwater static test for the algae Scenedesmus quadricauda, NOEC = 425 and not ATier2 is not required.
ma/l
Crassostrea virginica 96 h = 1000 mg/L
26,880kg 22,856 ;‘:f Loss Control | 5 oristis chrgysoptera %h SUOUgmglL Based on acute: Low Expected to be readily biodegradable | Not bioaccumulative. Tier 1 The risk was classified as low based on aoute data and it is expected to be readily NA NA NA NA
jtive and not ATier2 is not required.
Bairdiella chrvsoura 96 h = 5000 malL.
- 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
Fish LC50 = 100 mglL, ]
- 1,429 Defoamer Invertebrates Lcsug= 1000 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
Mo 20 50 = 15,01 mah and not ATier2 is not required.
96h-LC50 for fish = 18.57 mg/L
- 1,429 Defoamer ‘;g:i:(réuo""o'r:;’;’::l:i:"f“'g /SLU malk Based on acute: Low Expected to be readily biodegradable | Not bioaccumulative Tier 1 The risk was C{::z"n'zf as low based on Z“?r‘zr"za‘a anditis ex‘zer’f;f‘:e‘:u“’fefad”y NA NA NA NA
72h-NOEIC for alaae = 8.7 mall
00k 28570 ;o:e ;,‘;r‘culaﬂon i:j:fk:\z \;::g:;o;ﬁ:;sk tothe snwir'oanr;n:\;;fsed on Tier [ assessment Sased on NICNAS: Low Expoctad to be readily biodegradatie | Not bloageumulaiive Tier 1 (NICNAS IVAP) ;rehqeu I:Z was dlassified as low based on NICNAS assessment. A Tier 2 assessment is not | | A A A
i 514 Lubricant ‘;g: Eggg X“‘;Z:f"ﬁfﬁz,fo molL Based on acute: Low Expected to be readily biodegradable | Not bioaccumulative. Tier 1 The risk was CE:;‘ZZ? as low based on ZC“T‘::’;'E anditis eng;f‘:;gjfefad”y NA NA NA NA
Yes based on calculated log BCF
values for constituents 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
- 60 Lubricant Lowest acute endpoint for Daphnia = 0.018 mg/L (modelled) Based on acute: Very high Readily biodegradable from 2.78 t0 4.06, and calculated | Tier 2 readily biodegradable, but is considered to have a potential to bioaccumulate. A Tier 2 21105 1.90E-02 1.90E-02 concern for workers (refer to individual toxicity profile and
BCF values of 598 to 11,430 Likg assessment is required tisk calculations for further detail).
wet-weight
Crassostrea virginica 96 h = 1000 mg/L ]
- 19,999 Fitration Control | ot pristis ch?ysoplera %6 h= 5ooogmg/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
Agent o and not ATier 2 is not required.
Bairdiella chrysoura 96 h = 5000 malL.
96 h acute Bluegill sunfish LC50 = 11.2 mg/L
48 h acute Oyster larvae LCS50 = 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 LGS0 =0.35 mg/ The risk was classified as moderate based on chronic data . The exposure concentration is Based on the calculated HQ the chemica is of low
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 gl e T e e orbost 3.14E-02 4.69E-03 3.60E-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. above the respective ecotoxicity values. equired. risk calculations for further detail).
96 h algal growth inhibition Selenastrum capricorutum 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 (7ish) Not bioacoumulative based on e The risk was classified as low based on chronic data and it is expected to be readily
17750 14 Biocide 24-hour and 48-hour EC50s were > 10,000 mg/L. (Daphnia) Based on Chronic: Low Readily biodegradable Log Kow o1 0.74 Tier 1 and not e exposure is below the respective [NA NA NA NA
Chronic toxicity studv to NOEC was 32.000 ma/L. ecotoxicity values. A Tier 2 is ot reauired
Fish (Cyprinodon variegatus) 96 h LCS0 > 0.53 mg/L
- 571 Corrosion Inhibitor ::zz:zs::: Eéﬁf:::ﬂsfgljiz;c‘soo d’fcg; Emfl; gy Based on acute: Low Not readily Not Tier 1 The risk was classified as low based on acute data. A Tier 2 assessment is not required.  |NA NA NA NA
Algal Toxicity costatum) 72 h ErC50 = 0.53 mall
N 286 Gorrosion Inhiitor _|/AGH1© endpoints: Fish = 75 mg/L (measured), Daphnia EC50 = 32 mg/L Based on chronic: Low Not readiy Not Tiert The risk was classified as low based on chronic data and it is expected to be readily A A A A
Chronic endpoints: Daphnia = 150 mg/L (measured) and not ATier 2 is not required.
96-hour LC50: 306.79 mg/L (Fish)
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
72-hour EC50: >100 malL (Alaae)
‘Oncorhynchus mykiss 96-hour LC50; 50.6 mgiL
Daphnia magna 48-hour EC50: 49.1 mg/L.
13,250kg 300 PH Indicator Zsfz“r‘z;'é:;‘:sc::h“::mﬁ‘;Zs :‘Z:;ngr";ge’:f‘a':g;b Ca+ 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
Ca2+) had no effects on survival
A 14-day Crangon 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, | ot 20Picable, inorganic ubiquitous in the environment. The exposure concentration is below the respective
13,250k 214 PH Indicator -24-h ECL50 Daphnia magna ->10,000 mg/L Based on acute: Low bicmtos In environment, " | substance, ubiquitous in Tier 1 ecotoxicity values. Itis noted that the substance is hazardous to human health via the NA NA NA NA
~72hr-NOEL (Scenedesmus subspicatus) - 10,000 mg/L environment. inhalation pathways and as such OHAS procedures implemented by Tamboran will
minimise human health exposure. A Tier 2 assessment is not required
Fish 96h-LC50 of 11,800 mg/lL
82001 6,000 Corrosion Inhibitor | D2Pnia 24h-EC50 of 1,390 mg/L. Based on chronic: Low Not readily Not Tier 1 The risk was classified as low based on chronic data. A Tier 2 assessment is not required.  |NA NA NA NA
Daphnia 21 day NOEC of 16 mg/L
Alga EC50 910 mall
96 hr LC50 (fish): 134 mgiL
82001 1,628 Corrosion Inhibitor | 48 T EC50 (invertebrates): 8.2 mg/L. Based on acute: Low Not readily Not Tier 1 The risk was classified as low based on acute data. A Tier 2 assessment is not required.  |NA NA NA NA
72 hr EC50 (algae): 101 mgiL
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 EfC50 (algae): 2.8 mg/L ;
82001 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 itis expected to be readily NA NA NA NA
; 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 EXC10 (alaae): 0.7 mall.
Fitration Contol | 672 algae (Pseudokirchnerie lla subcapitata) 72-hr ECS0 (growth) = 44.0 mglL Giycolic acid i readly biodegradable | 575270 o measured og Kow of The risk was classified as moderate based on acute data. The substance is expected to be
775kg 34 oot Fathead minnows (Pimephales promelas) . 96-hr LC50 = 164 mglL. Based on acute: Moderate and as such not persistent in the - |Tier 1 readily an The exposure is below the [ NA NA NA NA

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

environment.

Glycolic acid s not

d not
respective ecotoxicity values. A Tier 2 assessment is not required

Client Name: Tamboran
Project Name: Beetaloo Chemical Risk Assessment



Newpark Drilling Fluid Recipe

Volume or
Concentration
Chemical Name CAS Number ch e’::i:m_ @ I:Ilr:‘ ::J(emcl;xli- ] Pm’:uf;:zw"d Ecotoxicity’ Toxicity? Biodegradation™? egilscsening Discussion w";ﬁ:; ﬁ; s;:;’:i"l:k v.lv’:,erL: I,A;:::‘::";;; Hazard Quotient Outcome of Tier 2 Worker Risk Assessment’
ka)
96 hr LC50 (7ish): 670 mg/L
- 8,811 Shale Inhibitor 48 hr ECSD((mv;nebrateg) 1189 mg/L Based on acute: Low Expected to be readily biodegradable | Not bioaccumulative. Tier 1 The risk was classified as low based on aoute data and it is expected to be readily NA NA NA NA
72 hr ECS0/NOEC (alage): >97.4 mall and ot ATier2 15 not required.
Bridging Agent, Acute ecotoxicological endpoint values for aquatic organisms generally greatly A Tier 1 Human Health Assessment for this chemical has been conducted by NICNAS
81,650kg 127,408 o . Based on acute: Low N.A.(Inorganic) N.A. (Inorganic) Tier 1 (NICNAS) which concluded that this chemical was identfied as low concer to human heaith. A Tier 2 |NA NA NA NA
eighting Agent | exceed 100 mg/L. (LMC 2014), indicating very low toxicity. o ocuired
ncidfor, Bufforing | 07 LG50 (fsh): > 100 mgl
200kg 1,429 At 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
72h EC50 (alaae): 100 malL
96-hour LC50 Bluegill sunfish (Lepomis macrochirus) = 300 mg/L
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
48-hour EC50 to the invertebrate Ceriodaphnia cf. dubia = 200 to 227 mg/L
"Acute toxicity:
96h LC50 Fish: 149.6 mg/L
48h EC50 Invertebrate: 74.9 mg/L
72h EC50 Algae: 36.8 mg/L
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
Chronic toxicity:
NOEC Algae: 28 mg/L
NOEC Invertebrates: 28.41 mg/L
NOEC Fish: 50 malL
‘Algae; EC50 120h = 1,900 mgl
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 s not required.  |NA NA NA NA
Fish LC50 96h = 7.960 ma/l
Pimephales promelas (fish) 96-h LC50 = 1370 mg/l (nominal)
Daphnia magna (invertebrates) 48-h EC50 = 55 g/l (nominal)
13,0000 2571 Sowent Pseudokichnerells subcapiata 901 ErC50 = 2.2 mg/ (nominal) Sased on chronic: Low Expected o be readily biodegradable. | Not bioaccumulaiive Tt The risk was classified as low based on chronic data and it is expected to be readily A A A A
seudomonas sp. (microorganisms) 16-h TTC = 16 mg/l (nominal) ATier2 is not required.
Daphnia magna, the NOEC (21 days) was 0.78 mg/l (nominal, based on
analvtical
961 LC50 Fish > 100 mg/L
2000kg 2,857 Oxygen Scavenger |48 h EC50 Daphnia magna = 84 - 100 mg/L Based on acute: Low Not readily Not Tier 1 (NICNAS) The risk was classified as low. It is not expected to be readily biodegradable however itis |\, NA NA NA
not a bioaccumulative substance. A Tier 2 assessment is not required
72 h NOEC alaa = 20 ma/l
L.C50 (96 hr) for fish: 1770 gIL
- 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 classified as low based on acute data and it is expected to be readily NA NA NA NA
LOEG 7o I g ol and not ATier2 is not required.
LC50 (96 hrs) for fish: 500 mg/L.
-~ 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 classified as low based on acute data and it is expected to be readily NA NA NA NA
EC50/NOEC (72 h) for alaae: 1 a/L and not ATier2 is not required
LC50 (96 hrs) for fish: 500 mg/L.
- 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 classified as low based on acute data and it is expected to be readily NA NA NA NA
EC50/NOEC (72 h) for alae: 1 a/L and not ATier2 is not required.
LL50 (96 hrs) for fish: 1 g/L
- 680 Spotting Additive | E-90 (48 h) for invertebrates: 1 g/L Based on chronic: Low Not readily Not Tier 1 The risk was classified as low based on chronic data. A Tier 2 assessment is not required.  |NA NA NA NA
EL50 (48 ) for algae: 1 g/L
21 dav NOELR for 125 mall WAF.
The calculated risk associated with potential exposure to
COPC identified in flowback water, where the Newpark
aEm driling fluid 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 - 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

Project Name: Beetaloo Chemical Risk Assessment
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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 NOAEL or
or RfD Permeability Reference Unit Risk Slope Factor RfC LOAEL Reference UF Reference

(mglkglday) (cmihr) (ugim®"  (mglkg/day)” (mg/m®) (mglkg bw/d)

COPC in Hydraulic Fracturing Fluid Injected into Well

0.04 D 3.25E-04 EPI 0.14 converted from RFD 4 NICNAS (2017) 100 NICNAS (2017)
1 D 1.96E+00 EPI 3.5 converted from RFD 1000 OECD (2012) 1000 D
10 D 1.38E-06 EPI 35 converted from RFD 1000 OECD (2012) 100 D

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 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)'1 (mg/kg/day) (mg/kg/day) (mg/kg/day) (mg/kg/day) (unitless) (unitless)

1.0E+01 1.0E+01 2285.60 8.0E-03 8.0E-04
1.0E+01 1.0E+01 60.00 2.5E-07 2.1E-04 -- 2.1E-05
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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A=COM

with Flow Back Water - Newpark Recipe

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

Dermal Exposure to Chemicals via Contact

Chronic Exposures
General Data/ Equations

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/em® 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
Chronic Background
Threshold TDI Intake (% chronic

TDI)

Dermal
Permeability

Non-Threshold
Slope Factor

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

(mg/kg-day)” (mglkg/day) (cm/hr)

Concentration
in Water

Daily Intake
NonThreshold Threshold

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

Calculated Risk
NonThreshold Chronic Hazard
Risk Quotient

(unitless) (unitless)

1.0E+01 1.0E+01 2285.60 5.1E-06 5.10E-07
1.0E+01 1.0E+01 2.0E+0 60.00 2.3E-04 1.9E-01 -- 1.90E-02
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



A=COM

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

Receptor/Exposure Pathway

Use of Stimulation Fluid in Hydraulic Fracturing

Calculated HlI

100% Mass
Return

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
Total Risk 5.6E-02

Client Name: Tamboran
Project Name: Beetaloo Chemical Risk Assessment
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Baker Hughes Recipe - Planned

Client Name: Tamboran B2 Pty Ltd
Project Name: Chemical Risk Assessment

Volume or Mass of

Concentration in

Parent Compound

Tier 1 Screening

Tier 2 Assessment

Tier 2 Assessment

Selenastrum capricornutum 48 hour EC50 1686 mg/l
72 -hour EC50 marine algae Skeletonema costatum was determined to be 391 mg/L.

biodegradable.

Log Kow is expected to be < 4.5.

classified as PBT. A Tier 2 assessment is not required.

. " " i ' ion' . el — q ) ' 1
Chemical Name casNumber | e ) |me(m':; |.F)|md el Toxicity’ Biodegradation Bioaccummulative esosomant Discussion T e Lo ety Hazard Quotient Outcome of Tier 2 Worker Risk Assessment
Short-term toxicity:
96 hrs LC50: 3.5 mglL (Fish)
48 hrs LC50: 14.5 mglL (Invertebrates)
72 hrs EC50: 1.15 mglL (Algae) The risk was classified as low based on chronic data . The substance is
Barium Sulphate 7727437 353808 503,975 Weighting Agent Based on chronic: Low [N.A.(Inorganic) N.A. (Inorganic) Tier 1 (NICNAS) inorganic and ubiquitous in the environment. A Tier 2 assessment is not NA NA NA NA
Long-term toxicity: required
33 days NOEC: 1.26 mglL (Fish)
21 days NOEC: 2.9 mglL (Invertebrates)
72 hrs NOEC: 1.15 malL (Alaae)
- ) ) The risk was classified as low based on acute data. The substance is not
u“":;“a‘;;"x;’;‘gs‘%:‘s:‘éa?:f"":\'::‘of a'g:f";';%“g/’f(‘z)";ecg‘ggj‘)ex:cﬁa“::ﬁ“’:;:c"(:d classified as PBT. Itis noted that the substance is hazardous to human health
Crystalline silica, quartz. 14808-60-7 353808 5,143 Weighting Agent cing g ed ol (OFC - Any Based on Acute: Low | N.A.(Inorganic) N.A. (Inorganic) Tier 1 via the inhalation pathways and as such OH8S procedures wil be implemented [NA NA NA NA
to aquatic are therefore not in nature. No chronic toxicity b ! .
Y  Tamboran will minimise human health exposure. A Tier 2 assessment is
data were identified. >
not required.
Not expected to be A Tier 1 Human Health and Environmental Assessment for this chemical has
Mica-group minerals 12001-26-2 353808 5143 Weighting Agent Not expected to be toxic to the aquatic environment. toxic tothe aquatic [ N.A.(Inorganic) N.A. (Inorganic) Tier 1 (NICNAS IMAP) |been conducted by NICNAS which concluded that it was low concern to human NA NA NA NA
environment. health and the environment. A Tier 2 assessment is not required.
‘Acute toxicity:
Marine Invertebrates ECS0 (96h) of 359 mgiL. Yes. The substance is poorly No. Based on the low Log Kow the A Tier 1 Human Health and Environmental Assessment for this chemical has
2-methylbut-3-yn-2-ol 115195 3387575 2,143 Corrosion Inhibitor | Algae and aquatic invertebrates ErC50 (72h) > 500 mg/L and an EC50 (48h) > 500 | Based on acute: Low | biodegradable, thus it is expected to be |substance is not expected to have |Tier 1 (NICNAS IMAP) |been conducted by NICNAS which concluded that it was low concern to human |NA NA NA NA
mglL. persistent in the environment potential for bicaccumulation. health and the environment. A Tier 2 assessment s not required.
Fish LC50 (96h) of 3400 malL.
Acute Toxicity
96-hr LC50 value was 4,630 mg/L in fathead minnow (Pimephales promelas)
48-hr EC50 was 1,062 mg/L for Daphnia magna Based on acuteand |Not applicable (norganic sal onic. | Not applicable (inorganic s, fonc The risk was classified as low based on chronic data and acute data. The
Calcium Chloride 10043-52-4 179625.6 185,705 salinity 72-hr EC50 = >4,000 for fresh water algae " pplicable (inorg g pplicable (inorg g Tier 1 substance is inorganic and ubiquitous in the environment. A Tier 2 assessment |NA NA NA NA
z ’ chronic: Low species ubiquitous in environment) | species ubiquitous in environment)
72-hr EC50 = 2,900 mglL for fresh water algae (biomass) is not required
Chronic Toxicity
21-day NOEC = 160 mglL for Daphnia magna
‘Acute toxicity:
Fish Toxicity EC50 = 1800 mg/L
X‘I"eaﬁ_';;a":ﬂ;’:gg) 23550':315 mg/L Z.ZZ Tf: dg"ble;";“':"fc r"‘::’:e:::'syms in | No- Not expected to bioaccumulate Based on the calculated HQ the chemical is of low concern
Tannins, sulfomethylated 68201-64-9 2267573696 2,143 Deflocculant o Y 15 mg Based on acute: High |Pox oo 202016 DY MCT- O30S 11 | based on its water solubilty and | Tier 2 A Tier 2 assessment is required 2.56-03 36E-07 2.56-03 for workers (refer to individual toxicity profile and risk
— - . 1t me low Log Kow. calculations for further detail)
Chronic toxicity: screening criteria for persistence.
Amphipods EC50 2 12 821 mg/kg
Aquatic plant Lemna Toxicity EC50 = 1000 ma/L
- ; ) The risk was classified as low based on acute data. The substance is not
Nty o G, s et st st e e s e e
Crystalline silica, quartz 14808-60-7 2267573696 29 Deflocculant ding 9 equalto 10 g/ (OEC Y harmful Based on Acute: Low | N.A.(Inorganic) N.A. (Inorganic) Tier 1 via the inhalation pathways and as such OH&S procedures will be implemented [NA NA NA NA
to aquatic are therefore not in nature. No chronic toxicity ! *
Y by Tamboran will minimise human health exposure. A Tier 2 assessment is
data were identified >
not required.
E‘:"ﬁz’_‘;ﬁf@g’sa tff"a;?)gl’ﬂ " Based on Acute amd Not Bioaccumulative (Based on an Based on the calculated HQ the chemical s of low concern
Triethanol amine 102716 8000 5,143 HT Extender phnla: -390 mg Inherently biodegradable estimated log Kow value of -1.0, | Tier 2 A Tier 2 assessment is required 1.4E-02 3.36-04 1.56-02 for workers (refer to individual toxicity profile and risk
Daphnia: 21 d NOEC of 16 mg/ Chronic: Low and BCF value of <3.9) calculations for further detail).
Alaae:96 h EC50 of 910 mal
96-hour LC50: 306.79 mglL (Fish) A Tier 1 Human Health and Environmental Assessment for this chemical has
Magnesium Oxide 1309-48-4 7500 8,571 PH Buffer 96-hour EC50: 170.6 mglL. (Invertebrates) Based on acute: Low | N.A.(Inorganic) N.A. (Inorganic) Tier 1 (NICNAS IMAP) |been conducted by NICNAS which concluded that it was low concern to human NA NA NA NA
72-hour EC50: >100 mg/L (Algae) health and the environment. A Tier 2 assessment is not required
Polyfory(methyi1 2-cthanediyl], a-(2- EC50 (4 days) 15 mglL (fish) No. Not expected (o bioaccumulate The risk was classified s high based on acute data. The exposure Based on the calculated HQ the chemical s of low concern
oxy 2-ethanediyl 9046-10-0 26000 8,986 Shale Control Additive | EC50 (48 h) 80 mglL (invertebrates) Based on acute: High |Yes. Not biodegradable Do o oot 1.3 |Tier 2 concentration is above the respective ecotoxicity values. A Tier 2 assessmentis [3.9E-02 7.26-05 4.0E-02 for workers (refer to individual toxicity profile and risk
EC50 (72 h) 2.1 mglL (algae) 9 required calculations for further detail)
Acute endpoints:
The 96hr LC50 for both freshwater and marine water fish was calculated to be >300.82
mgl based on the effect of the acetate ion.
The 48hr EC50 for Daphnia magna was calculated to be >300.82 mg/l based on the
effect of the acetate ion.
The 72hr EC50 for Skeletonema costatum was calculated to be >300.82 mg/l based on
the effect of the acetate ion ATier 1 Environmental Assessment for this chemical has been conducted by
Acetic acid 64-19-7 78000 26958.9 Shale Control Additive Basedon Acuteand |\ ooy biodegradable Not bioaccumulative (Based on log | 1o 1 (\iGNAS IMAP) [NICNAS which concluded that it was low concern to the environment. A Tier 2 |NA NA NA NA
; ) Chronic: Low Kow = -0.136)
Chronic endpoints: assessment is not required.
Fish =The mean measured 21d LC50 and NOEC for 60% acefic acid was, respectively,
87mg/l and 57.2mg/l. The mean measured 21d LC50 and NOEC for 100% acetic acid
was, respectively, 52.2mg/l and 34.3mgl.
Aquatic The NOEC for based on mean measured
concentrations, was determined to be to be 31.4mg/l for 100% acetic acid.
Daphnia = 150 mg/L (measured)
No chronic toxicity data exist; however, the acute EC(L)50s are >0.1 mglL in fish,
invertebrates and algae. No. Uniikely s the substance is The risk was classified as high based on acute data. The exposure Based on the calculated HQ the chemical s of low concern
26000 8,986 Shale Control Additive | Algae 72 hr EC50 = 9.3 mgiL Based on acute: High |No. Readily biodegradable ! v Tier 2 concentration is above the respective ecotoxicity values. A Tier 2 assessmentis [1.6E-01 43E-02 2.0E-01 for workers (refer to individual toxicity profile and risk
highly hydrophilic.
Invertebrates 48 hr EC50 = 17 mg/L required calculations for further detail
Fish 48 hr LC50 = 76 mall
No chronic toxicity data exist; however, the acute EC(L)50s are >0.1 mg/L in fish,
invertebrates and algae. No. Uniikely as the substance is The risk was classified as high based on acute data. The exposure Based on the calculated HQ the chemical s of low concern
Hexamethylenediamine 124-09-4 26000 8,986 Shale Control Additive | Algae 72 hr EC50 = 9.3 mgiL Based on acute: High ~[No. Readily biodegradable o yd“y’ il Tier 2 concentration s above the respective ecotoxicity values. A Tier 2 assessment s [1.6E-01 4.36-02 2,001 for workers (refer to individual toxicity profile and risk
Invertebrates 48 hr EC50 = 17 mg/L 'ghly P! required calculations for further detail).
Fish 48 hr LC50 = 76 ma/lL.
Acute:
LC50 (4 days) 1.825 glL (fish)
) The risk was classified as high based on acute data. The exposure Based on the calculated HQ the chemical s of low concern
Cyclohex-1,2-ylenediamine 694-83-7 26000 2,995 Shale Control Additive | <20 (72 1) 76 mglL (algae) Based on acute; High | N0 Expected to be readily No. Not expected to bioaccumulate | ;... concentration is above the respective ecotoxicity values. A Tier 2 assessment is |2.1E-02 4.0E-03 25E-02 for workers (refer to individual toxicity profile and risk
biodegradable based on log Kow of -0.9.
. required calculations for further detail
Chronic:
NOEC (21 days) 10 ma/L.
Acte:
LC50 (96 h) 248mglL. (fish)
E%ss% ((492 :)) % zsmmg//LL((:lvv:;enrates) Basod on chronic No. The chemical is expected to be | NO: Based on the log Kow of -1.58 The risk was classified as moderate based on chronic data. The exposure Based on the calculated HQ the chemical s of low concern
1,2-Ethanediamine, N-(2-aminoethyl)- 111400 26000 8,986 Shale Control Additive 9L (alg - a at 20°C, itis not expected to Tier 2 concentration is above the respective ecotoxicity values. A Tier 2 assessmentis. [4.56-02 3.36-04 45E-02 for workers (refer to individual toxicity profile and risk
Moderate readily biodegradable ; o e o, :
Chronic: bioaccumulate required calculations for further detail
NOEC (28 days) 10 mgL (fish)
NOEC (21 days) 5.6 ma/L (i
Acute toxicity data are available on five trophic levels (algae, aquatic plants,
invertebrates, fish and mollusc) and the marine algae Skeletonema costatum is the most Based on the caloulated HQ the chemical is of low concern
Tetrakis(hydroxymethyl)phosphonium sulfate 55566-30-8 1797.875 86 Biocide sensitive species with an EC50 on growth rate of 0.12mg/L. Based on acute and  |No. Expected to be ready No. Estimated log Kow =-9.8and |1, A Tier 2 assessment is required 8.4E-03 8.9E-19 8.4E-03 for workers (refer to individual toxicity profile and risk
(THPS) Chronic toxicity data are available on three trophic levels (algae, invertebrates and fish)  |chronic: Very High | biodegradable. BCFis 3 ‘
calculations for further deail).
and the freshwater Daphnia magna is the most sensitive species with a 21-day NOEC
on reproduction of 0.0242 mglL.
The risk was classified as low based on acute data. The substance is not
Crassostrea virginica 96 h = 1000 mglL classified as PBT. A Tier 1 Human Health Assessment for this chemical has
Starch 9005-25-8 5000 11,428 Filtration Control Orthopristis chrysoptera 96 h = 5000 mg/L. Based on acute: Low | Expected to be readily biodegradable [Not bicaccumulative Tier 1 (NICNAS IMAP) * NA NA NA NA
been conducted by NICNAS which concluded that it was low concern to human
Bairdiella chrysoura 96 h = 5000 mg/L
health. A Tier 2 assessment is not required.
32 :g:: ;%55%"’;:“;: :‘r:l:g‘u ":?E/L: 1 200 mall Polymers are not readily biodegradable, :i"‘g"r‘:;fe :LT;’:’:“:; 'a"nza":o‘:e’y A Tier 1 Human Health and Environmental Assessment for this chemical has
Acrylamide acrylate copolymer 25987-30-8 1000 1429 Shale Stabilizer ol agna - 9 Based on Chronic: Low | hence they meet the screening criteria |9 9 P Tier 1 (NICNAS) been conducted by NICNAS which concluded that it was low concern to human |NA NA NA NA
21 day EC50 for Daphnia magna = 680 mg/L. " water solubility. They are not °
2 for persistence. | health and the environment. A Tier 2 assessment s not required.
21 day NOEC for algae = 380 mg/L expected to be bioavailable
96 hLC50 Fish > 100 mg/L A Tier 1 Human Health and Environmental Assessment for this chemical has
Sodium erythorbate 6381-77-7 884.3537415 429 OxygenScavenger |48 h EC50 Daphnia magna = 84 - 100 mg/L Based on acute: Low | Not readily biodegradable Not bioaccumulative Tier 1 (NICNAS) been conducted by NICNAS which concluded that it was low concern to human |NA NA NA NA
72 h NOEC alga = 20 mg/lL health and the environment. A Tier 2 assessment s not required.
Fish 96 -hour LC50 >1800 mglL.
Giyeal Ether 9004777 13000 10,000 Cloud PointGlycol Daphnia magna 48-hour EC50 >3200 mglL. Based on acute: Low | N EXpected to be readily No. Based on read across data, |10 4 The risk was classified as low based on acute data. The substance is not A A NA A



Cheung, Cindy
Pencil


A=COM

Baker Hughes Recipe - Planned

Client Name: Tamboran B2 Pty Ltd
Project Name: Chemical Risk Assessment

Volume or Mass of | Coneentrationin | oo oo nound Tier 1 Screening Tier 2 Assessment Tier 2 Assessment
. " " 2 . ion'? . o) iscussi 7 . ; 1
Chemical Name CAS Number Chemical (L or kg) Ime(ctl:;ljluld Purpose Toxicity’ Biodegradation Bioaccummulative IAssocamont Discussion Worker Ingestion Risk U o B T Hazard Quotient Outcome of Tier 2 Worker Risk Assessment
96 h LC50 in Pimephales promelas = 880 mg/L ’
48 h LC50 Lepomis macrochirus, Oncorhyncusmykiss and Ictalurus punctatus = 720 - Z:: gf‘;xf‘;‘;‘:;‘zi::s';zrﬁa;ffh‘l’s”Cf‘"eﬁ:!:‘ﬂ‘a;:b e:ﬂﬂ;;u::‘e';‘a; Health
Potassium Chioride 7447407 40824 57,140 Salt/sahle Stabilizer 2010 mg/L Based on chronic: Low |N.A.(Inorganic) A. (Inorganic) Tier 1 (NICNAS) " Y NA NA NA NA
; ) - NICNAS which concluded that it was low concern to human health and the
48 h EC50 Daphnia magna and Ceriodaphnia dubia were 660 and 630 mgiL respectively e e e o
NOEC for Daphnia is 373 mg/L - e
96-hour fish LC50 value = 80 mg/L. ) ;
Potassium hydroxide 1310-58-3 1250 1,429 PH Source 48-r invertebrate EC50 value = 40 mg/L Based on acute: Low | N.A (Inorganic) N.A.(Inorganic) Tier 1 The risk was classified as low based on acute data. The substance is not NA NA NA NA
2 classified as PBT. A Tier 2 assessmentis not required.
120-hr alaae EC50 value = 1337 mall
‘Acute foxicity studies:
Fish EC50: 961 mgiL
Invertebrates EC50; 933 mg/L No. Not expecter fo bicacoumlte The risk was classified as low based on acute data. The substance is not
) Algae EC50: 976 mg/L No. The substance in inherently - classified as PBT. A Tier 1 Environmental Assessment for this chemical has
: -2 75-65-0 :
2-methylpropan-2-ol 1400 714 HT Viscosifier Based on acute: Low [0 175 S S ggfga ontheLog Kow0.32at Tier 1 (NICNAS IMAP) |Eeet o8 B ien ceamoiudes ot 1wt low concem e, |NA NA NA NA
Chronic toxicity studies: - environment. A Tier 2 assessment is not required.
Fish NOEC: 332 mg/L
21-day i NOEC: 100 ma/l
96-hour LC50 Bluegill sunfish (Lepomis macrochirus) = 300 mg/L. ) ’
Sodium Carbonate 497-19-8 1000 571 pH & Hardness Control | 96-hour LC50 to mosquitofish (Gambusia affinis) = 740 mg/L Based on acute: Low  |N.A.(Inorganic) N.A. (Inorganic) Tier 1 IIZ:S’I‘:;W:; ;‘;s‘f':‘:_if '2"‘;’5:22212:3:“:3‘:2'1"125 substance is not NA NA NA NA
48-hour EC50 to the invertebrate Ceriodaphnia cf. dubia = 200 to 227 mg/L quired.
Xan-Plex D No information 3000 5714 Viscosifier Contains no hazardous ingredients according to GHS No information No information No information Tier 1 f&"r‘:gf":g hazardous ingredients according to GHS. A Tier 2 assessmentis |\, NA NA NA
The chronic health risks associated with potential exposure
) to COPC identified in flowback water, where the Baker
. Hughes Planned Recipe is used and assuming 100% mass
recovery are considered to be acceptable.
Notes

* Chemical composition and information not provided to AECOM due to proprietary controls by the chemical manufacturer
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 - Northern Territory Government, Department of Environment, Parks and Water Security, Environment Management Plan Content Guideline, 2021
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A— M Client Name: Tamboran B2 Pty Ltd
Co Project Name: Chemical 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 NOAEC or NOAEL or
or RfD Permeability Reference Unit Risk Slope Factor RfC LOAEC LOAEL Reference
(mglkg/day) (cm/hr) (ug/im’)"  (mgl/kg/day)” (mg/m°) (mg/m’)  (mglkg bw/d)
COPC in Hydraulic Fracturing Fluid Injected into Well
102-71-6 Triethanol amine 1.25 D 4.93E-05 EPI 4.375 converted from RFD 125 100 NICNAS (2017)
9046-10-0 Poly[oxy(methyl-1,2-ethanediyl)], a-(2-aminomethylethyl) 0.8 D 3.95E-06 EPI 2.8 converted from RFD 80 100 AICIS (2020)
w-(2-aminomethylethoxy)-
0.2 D 5.93E-04 EPI 0.7 converted from RFD 20 100 REACH
124-09-4 Hexamethylenediamine 0.2 D 5.93E-04 EPI 0.7 converted from RFD 20 100 REACH
694-83-7 Cyclohex-1,2-ylenediamine 0.5 D 4.09E-04 EPI 1.75 converted from RFD 50 100 REACH
111-40-0 1,2-Ethanediamine, N-(2-aminoethyl)- 0.7 D 1.58E-05 EPI 2.45 converted from RFD 70 100 AICIS (2014)
68201-64-9 Tannins, sulfomethylated 3 D 3.13E-07 EPI 10.5 converted from RFD 300 100 NICNAS (2017)
55566-30-8 Tetrakis(hydroxymethyl)phosphonium sulfate (THPS) 0.036 D 2.32E-19 EPI 0.126 converted from RFD 3.6 100 NICNAS (2017)

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
AICIS (2020) IMAP, Poly[oxy(methyl-1,2-ethanediyl)], .alpha.-(2-aminomethylethyl)-.omega.-(2-aminomethylethoxy)-: Human health tier || assessmentassessment

AICIS (2014) IMAP, Selected linear polyethyleneamines: Human health tier llassessment

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 - Baker Hughes Recipe Planned

Chronic Exposures

Client Name: Tamboran B2 Pty Ltd
Project Name: 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-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)'1 (mg/kg/day) (mg/kg/day) (mg/kg/day) (mg/kg/day) (unitless) (unitless)
68201-64-9 Tannins, sulfomethylated 2142.75 7.5E-03 2.5E-03
9046-10-0 Poly[oxy(methyl-1,2-ethanedi 8986.30 3.2E-02 3.9E-02
2.0E-01 2.0E-01 8986.30 3.8E-05 3.2E-02 - 1.6E-01
124-09-4 Hexamethylenediamine 2.0E-01 2.0E-01 8986.30 3.8E-05 3.2E-02 - 1.6E-01
694-83-7 Cyclohex-1,2-ylenediamine 5.0E-01 5.0E-01 2995.40 1.3E-05 1.1E-02 - 2.1E-02
111-40-0 1,2-Ethanediamine, N-(2-aminoethyl)- 7.0E-01 7.0E-01 8986.30 3.8E-05 3.2E-02 - 4.5E-02
102-71-6 Triethanol amine 1.3E+00 1.3E+00 5142.60 2.2E-05 1.8E-02 - 1.4E-02
55566-30-8 Tetrakis(hydroxymethyl)phosphonium sulfate (THPS) 3.6E-02 3.6E-02 85.71 3.6E-07 3.0E-04 -- 8.4E-03
Total Risk (mixture) 4.47E-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 scenario

S



A =COM Client Name: Tamboran B2 Pty Ltd

Project Name: Chemical Risk Assessment

Dermal Exposure to Chemicals via Contact with Flow Back Water - Baker Hughes Recipe Planned

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)’1 (mg/kg/day) (mg/kg/day) (cm/hr) (mg/kg/day) (mg/kg/day) (unitless) (unitless)

68201-64-9 Tannins, sulfomethylated . 1.1E-06

9046-10-0 Poly[oxy(methyl-1,2 i i i 5.7E-05
2.0E-01 2.0E-01 5.9E-4 8986.30 1.0E-05 8.6E-03 -- 4.3E-02
124-09-4 Hexamethylenediamine 2.0E-01 2.0E-01 5.9E-4 8986.30 1.0E-05 8.6E-03 -- 4.3E-02
694-83-7 Cyclohex-1,2-ylenediamine 5.0E-01 5.0E-01 4.1E-4 2995.40 2.4E-06 2.0E-03 - 4.0E-03
111-40-0 1,2-Ethanediamine, N-(2-aminoethyl)- 7.0E-01 7.0E-01 1.6E-5 8986.30 2.7E-07 2.3E-04 - 3.3E-04
102-71-6 Triethanol amine 1.3E+00 1.3E+00 4.9E-5 5142.60 4.9E-07 4.1E-04 - 3.3E-04
55566-30-8 Tetrakis(hydroxymethyl)phosphonium sulfate (THPS) 3.6E-02 3.6E-02 2.3E-19 85.71 3.8E-23 3.2E-20 -- 8.9E-19
Total Risk (mixture) 9.1E-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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Summary of Risk to Workers - Baker Hughes Recipe Planned
Exposure fo Target Chemicals - Theoretical Data

Receptor/Exposure Pathway Calculated HI

100% Mass
Return

Use of Stimulation Fluid in Hydraulic Fracturing

Planned Recipe

Workers
Ingestion of Chemicals via Incidental Contact with Flowback Water 0.45
Dermal Exposure to Chemicals via Incidental Contact with Flowback Water 0.091

Total Risk 0.5

Client Name: Tamboran B2 Pty Ltd
Project Name: Chemical Risk Assessment



Baker Hughes Recipe - Contingency

Client Name: Tamboran B2 Pty Ltd
Project Name: Chemical Risk Assessment

Notes

* Chemical composition and information not provided to AECOM due to proprietary controls by the chemical manufacturer
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 - Northern Territory Government, Department of Environment, Parks and Water Security, Environment Management Plan Content Guideline, 2021

Volume or 5
Chemical N CAS Numbs Mass of c?nce.ntrallon Eaent 1 ) " L 13 " R Tier 1 Screening b a Tier 2 Assessment Tier 2 Assessment o " " 1
emical Name umber | ical v in !njected Compound Ecotoxicity Toxicity’ Biodegradation Bioaccummulative T Discussion Worker Ingestion Risk Worker Dermal Risk Hazard Quotient Outcome of Tier 2 Worker Risk Assessment’
Fluid (mg/L) Purpose
or kg)
I Crassostrea virginica 96 h = 1000 mg/L . " .
Starch, carboxymethyl ether, 9063-38-1 1133.786848 14285  |MTFration o pristis chrysoptera 96 h = 5000 mg/L Based on acute: Low |Expected to be readily bi Not lati Tier 1 The risk was classified as low based on chronic data. The substanceis |y, NA NA NA
sodium salt Control . _ not classified as PBT. A Tier 2 assessment is not required.
Bairdiella chrysoura 96 h = 5000 ma/L
A Tier 1 Human Health and Environmental Assessment for this chemical
" . Poses no unreasonable risk to the environment based on Tier | assessment Based on NICNAS: T . has been conducted by NICNAS which concluded that it was low
Organic Fibres / Cellulose 9004-34-6 1360.544218 8,571 Fibrous LCM under the NICNAS IMAP assessment framework. Low Expected to be readily Not lati Tier 1 (NICNAS IMAP) concern to human health and the environment. A Tier 2 assessment is NA NA NA NA
not required.
The risk was classified as low based on chronic data. The substance is
" " not classified as PBT. A Tier 1 Human Health and Environmental
Citric acid 77-92-9 1360.544218 286 pH Control LCS0/ECS0 > 100 mg/L (fish, daphnia, algae) Based on Chronic: | g iy biodegradable No based on low log Kow Tier 1 (NICNAS) Assessment for this chemical has been conducted by NICNAS which ~ |NA NA NA NA
8 day NOEC = 425 mg/L (algae) Low .
concluded that it was low concern to human health and the environment.
ATier2 1t is not required.
The risk was classified as low based on acute data. The substance is not
classified as PBT. A Tier 1 Human Health and Environmental
Calcium Hydroxide 1305-62-0 1360.544218 571 Alkalinity Acute Fish (measured) = 356 mg/L Based on acute: Low |N.A. (Inorganic) N.A. (Inorganic) Tier 1 (NICNAS) Assessment for this chemical has been conducted by NICNAS which NA NA NA NA
concluded that it was low concern to human health and the environment.
ATier2 1t is not required.
The risk was classified as low based on acute data. The substance is not
Acute ecotoxicological endpoint values for aquatic organisms generally greatly classiied as PBT. A Tier 1 Human Health and Environmental
Calcium Carbonate (Limestone) 1317-65-3 5000 8,485 LCM/Bridging . - Based on acute: Low |N.A.(Inorganic) N.A. (Inorganic) Tier 1 (NICNAS) Assessment for this chemical has been conducted by NICNAS which NA NA NA NA
exceed 100 mg/L (LMC 2014), indicating very low toxicity. .
concluded that it was low concern to human health and the environment.
ATier2 1t is not required.
No acute toxicity to fish, Daphnia, or algae, though some physical effects were The r.|sk was C|aSSIer(.1 as low based on acute da'Ta. The substance is not
observed with loading rates of greater than or equal to 10 g/L (OECD 2004). classified as PBT. Itis noted that the substance is hazardous to human
Crystalline silica, quartz 14808-60-7 5000 86 LCM/Bridging . .. |Based on Acute: Low [N.A.(Inorganic) N.A. (Inorganic) Tier 1 health via the inhalation pathways and as such OH&S procedures willbe |NA NA NA NA
Any harmful effects to aquatic ecosystems are therefore not ecotoxicological in . PR )
nature. No chronic toxicity data were identified. implemented b.y Tambora.n will minimise human health exposure. A Tier
2 assessment is not required.
Copolymer of acrylamide and 2- — " " - Chemical supplier has confirmed that the polymer meets the Australian
acry|aym|de.2-2mrey|hy\ propane Proprietary 25 5714 HT Filtration Chemical supplier has confirmed that the polymer meets the Australian criteria |, jnformation No information No information Tier 1 criteria for a Polymer of Low Concern (PLC),yA Tier 2 assessment is not |NA NA NA NA
Control for a Polymer of Low Concern (PLC) .
sulfonic acid required.
The risk was classified as low based on chronic data. The substance is
pH & Hardness . . . ) not classified as PﬁT. ATier 1 Human Health and Environmental
Sodium Bicarbonate 144-55-8 1000 286 Control 21 d Daphnia NOEC = 576 mg/L Based on chronic: Low [N.A.(Inorganic) N.A. (Inorganic) Tier 1 (NICNAS) Assessment for this chemical has been conducted by NICNAS which NA NA NA NA
concluded that it was low concern to human health and the environment.
ATier2 1t is not required.
The risk was classified as low based on chronic data. The substance is
EC50 = 400 to 30000 mg/L Based on Chronic: not classified as PBT. A Tier 1 Human Health and Environmental
Sodium Chloride 7647-14-5 54432 194,276 Salt EC50 Fish = 1290 mg/L Low . N.A.(Inorganic) N.A. (Inorganic) Tier 1 (NICNAS) Assessment for this chemical has been conducted by NICNAS which NA NA NA NA
NOEC = 314 mg/L (Daphnia) concluded that it was low concern to human health and the environment.
ATier2 1t is not required.
Acute toxicity:
Fish 96 hr LC50: 17.1 mg/L
Fish 96 hr LC50: 28.2 mg/L.
Invertebrates 48 hr EC50: 39 mg/L Based on acuteand  |No. The chemical is expected to be No. Not expected to Based on the calculated HQ the chemical is of low
1-Hexanol, 2-ethyl- 104-76-7 605.6 286 Defoamer Algae 72 hr EC50: 11.5 mg/L (biomass) and 16.6 mg/L (growth rate) chronic: reaﬁily . bioaccumulate based on the Log |Tier 2 A Tier 2 assessment is required. 6.0E-04 5.3E-03 5.9E-03 concern for workers (refer to individual toxicity profile and
: Kow of 2.9 at 25°C. risk calculations for further detail).
Chronic toxicity:
The 72-hour EC10 from an algal study using Scenedesmus subspicatus was
3.2 and 5.3 malL. based on biomass and arowth rate. ivel
Acute toxicity
LC50 = >100 mglL (fish)
LC50 = >100 mg/L (invertebrates)
Polyethylene glycol 25322-68-3 14400 29,680 Lubricant ggr:gic_t:lgﬁymg”- (@lgae) 2?3%8"'_2;”(8 and Expected to be readily biodegradable |No based on BCF of 3.2 Tier 1 ;l?:s;:hczai: s:)atscs;;':giﬁa:dk;‘g gg?re_d Zn.l_iaecruéeaz';:sz:zm::ﬁ' r;-thre " A NA NA NA
NOEC = >100 mgL (fish)
NOEC = >100 mglL (invertebrates)
Poly(oxy-1,2-ethanediyl), a-(9Z)-9- ’ No. Not expected to . ’
octadecen-1-ykw-hydroxy-, 39464-69-2 14400 3208 |Lubricant Acute toxicity LC50 (96 hour): 100 mg/L (Oncorhynchus my kiss) Based on acute: Low | I\O: EXpected to be readily bioaccumulate based on the Tier 1 The risk was classified as low based on acute data. The substance is not |y, NA NA NA
biodegradable. " classified as PBT. A Tier 2 assessment is not required.
phosphate BCF of 192.
The chronic health risks associated with potential
exposure to COPC identified in flowback water, where
5.9E-03 the Baker Hughes Contingency recipe is used and

assuming 100% mass recovery are considered to be low
and
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Project Name: Chemical 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 NOAEC or NOAEL or

or RfD Permeability Reference Unit Risk Slope Factor RfC LOAEC LOAEL Reference UF Reference
(mglkg/day) (cmihr) (ugim’)"  (mglkgiday)"” (mg/m?®) (mgim®)  (mglkg bwld)

COPC in Hydraulic Fracturing Fluid Injected into Well

104-76-7 [1-Hexanol, 2-ethyl- [ 0.5 [ [ 190E-02 ] EPI [ [ [ [ 1.75 [ converted fomRFD | I 50 [ AICIS (2020) 100 D

References:

D - Derived (refer to individual Toxicity Profiles)

AICIS - Australian Industrial Chemicals Introduction Scheme

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 1t of associ ith 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

NHMRC - National Health and Medical Research Council, Australian Drinking Water Guidelines 6, 2011 updated March 2021
HSDB - Hazardous Substances Data Bank
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Client Name: Tamboran B2 Pty Ltd
Project Name: Chemical Risk Assessment

Exposure to Chemicals via Incidental Ingestion of Flowback fluid - Baker Hughes Contingency

Chronic Exposures

General Data/ Equations
Exposure Parameters

Exposure Frequency (EF)

Exposure Duration (ED)

Body Weight (BW)

Averaging Time - NonThreshold (ATc)
Averaging Time - Threshold (ATn)

Ingestion Rate (IRw)
Bioavailability (B)

Exposure Calculations (RME)
Units Ingestion of Flowback Water by Workers

days/year 20 Assume work 5 days per week for 1 month during the fraccing period

years 0.083 Maximum duration of the frac. Works will be complete in one month.
kg 78 Average male and female adults as per enHealth 2012
days 25550 USEPA 1989 and CSMS 1996
days 30.42 USEPA 1989 and CSMS 1996
L/day or L/hr 0.005 Assume Incidental ingestion of 5 ml (1 tsp) of water per day during fraccing.
- 100% Assume 100% bioavailability via ingestion of chemicals in water.

Intake Factor = IRW*ET*B*EF*ED
BW*AT

L/kg/day 4.2E-09 NonThreshold
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

104-76-7 1-Hexanol, 2-ethyl-

Toxicity Data

Non-Threshold

(mg/kg-day)”

Chronic

Slope Factor Threshold TDI

(mg/kg/day)
5.0E-01

Background Chronic TDI Allowable in Water

Calculated Risk
Chronic Hazard Quotient

Concentration Daily Intake
NonThreshold Threshold NonThreshold
for Assessment (TDI- Risk

Background)

(mg/kg/day) (mg/L) (mg/kg/day) (mg/kg/day) (unitless) (unitless)
5.0E-01 85.71 3.6E-07 3.0E-04 6.0E-04

Total Risk (mixture) -- 6.02E-04

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 B2 Pty Ltd
Project Name: Chemical Risk Assessment

Dermal Exposure to Chemicals via Contact with Flow Back Water - Baker Hughes Contingency

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

Non-Threshold
Slope Factor

Chronic Background

TDI)

(mg/kg-day)™ (mglkg/day)

104-76-7 1-Hexanol, 2-ethyl-

Toxicity Data

Threshold TDI Intake (% chronic

Calculated Risk
NonThreshold Chronic Hazard
Risk Quotient

Concentration
in Water

Daily Intake
Chronic TDI NonThreshold Threshold
Allowable for
Assessment (TDI-
Background)

(mg/kg/day)

Dermal
Permeability

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

2.6E-03

(unitless) (unitless)

Total Risk (mixture) 5.3E-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



A=COM

Summary of Risk to Workers - Baker Hughes Contingency
Exposure fo Target Chemicals - Theoretical Data

Receptor/Exposure Pathway Calculated HI

100% Mass
Return

Use of Stimulation Fluid in Hydraulic Fracturing

Contingency Recipe

Workers
Ingestion of Chemicals via Incidental Contact with Flowback Water 0.0006
Dermal Exposure to Chemicals via Incidental Contact with Flowback Water 0.005

Total Risk 0.006

Client Name: Tamboran B2 Pty Ltd
Project Name: Chemical Risk Assessment



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 5 0
Concentration in o on Tier 1 Screening Tier 2 Assessment Tier 2 Assessment " . Outcome of Tier 2 Worker Risk
Tracer Name
Injected Fluid (mg/L) Ecoloxiety jlexicity Assessment Worker Ingestion Risk Worker Dermal Risk Wotkey Aer;issil imhaieton]|lezarcluctiont Assessment'
Algae EC50 = 33.1 mg/L
oFT 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 . . ¥ x x low concern for workers (refer to individual
(20 chemicals) 078 Algae EC10 = 3.4 mg/L Low readily biodegradable [log Kow of 1.87 Tier 2 319606 101805 178505 11805 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
. mg/L Based on chronic: Not readily Yes based on calculated . low concern for workers (refer to individual
1. Tier 2 4.74E-06 1.04E-03 2.64E-05 1.08E-03 . . N .
(15 chemicals) 35 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 - . y y " Y low concern for workers (refer to individual
(1 chemical) 200,000 EC50 daphnia (48h) > 125 mg/L | Based on acute: Low biodegradable 107 Tier 2 2.34E-01 1.23E-02 NA. Not volatile 2.46E-01 Loxicity profile and risk calculations for further
ECS50 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 . g . . Y low concern for workers (refer to individual
(1 chemical) 200,000 Daphnia 48 h EC50 = 182 mg/L. | Based on acute: Low | o i, piodegradable [0.07 Tier 2 702802 6.66E-12 NA. Not voatile 702802 Nioxicity 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 NOAEC or NOAEL or
or RfD Permeability Reference Unit Risk Slope Factor RfC LOAEC LOAEL Reference

(mglkg/day) (cm/hr) (ugim®*  (mg/kg/day)” (mg/m®) (mg/m?) (mglkg 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
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Imagine it.
Delivered.

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

Project Name:

Exposure Calculations (RME)

Client Name: Tamboran
loo Frac Risk

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
Non- Chronic Background Chronic TDI Allowable
Threshold  Threshold TDI Intake (% for Assessment (TDI-

Slope Factor Chronic TDI) Background)

(mg/kg-day)” (mg/kg/day) (mg/kg/day)

Concentration
in Water

Daily Intake Calculated Risk
NonThreshold Threshold NonThreshold Chronic Hazard Quotient

Risk

(mg/kg/day) (mg/kg/day) (unitless)
3.1E-09 2.6E-06

(unitless)
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



AECO :gna‘bg\ne ‘é Client Name: Tamboran
elivered. Project Name: Beetaloo Frac Risk Assessment

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

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)
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



- Imagine it. Client Name: Tamboran
A:COM Delivered.

Project Name: Beetaloo Frac Risk Assessment

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 Lihr 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.

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

ma/L ma/hr L/m®
CFT 0.75 270 2.500000E-03




AECOM D Client Name: Tamboran
Delivered. Project Name: Beetaloo Frac Risk Assessment

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

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
TE _ EmF x AAF x ET,, X EF x ED
T 35 fsgj 24 J’S:f;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
Groundwater Driftable Aerosol RfC Adult Exposure  Adjusted Air Hazard Index

] . Inhalation L.
Chemical Concentration Emission Factor (Background Factor (threshold)  Concentration (Adult)
(threshold)

Bioavailability Corrected)

mg/L (unitless) (L/im®) (mg/m®) (L/im%) (mg/m®) (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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Imagine it.
Delivered.

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

Project Name:

Exposure Calculations (RME)

Client Name: Tamboran
loo Frac Risk

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
Non- Chronic Background Chronic TDI Allowable
Threshold  Threshold TDI Intake (% for Assessment (TDI-

Slope Factor Chronic TDI) Background)

(mg/kg-day)” (mg/kg/day) (mg/kg/day)
1.0E+00 1.0E+00

Concentration
in Water

Daily Intake Calculated Risk
NonThreshold Threshold NonThreshold Chronic Hazard Quotient

Risk

(mg/kg/day) (mg/kg/day) (unitless)
5.6E-09 4.7E-06

(unitless)
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



AECO :gna‘bg\ne ‘é Client Name: Tamboran
elivered. Project Name: Beetaloo Frac Risk Assessment

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

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)
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



- Imagine it. Client Name: Tamboran
A:COM Delivered.

Project Name: Beetaloo Frac Risk Assessment

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 Lihr 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.

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

ma/L ma/hr L/m®
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

General Data/ Equations
Exposure Parameters

Client Name: Tamboran
Project Name: Beetaloo Frac Risk Assessment

Exposure Calculations (RME)
Inhalation of Mist by Workers

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

EmF % AAF % ET,, % EF x ED

ITFing wwshwr = days 24 hours w AT

year 0 day

363

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
Emission Factor

(LIm®)

RfC
(Background
Corrected)

(mglms)

Threshold Intake and Risk Calculations

Adult Exposure
Factor (threshold)

(L/Im®)

Adult Exposure
Adjusted Air
Concentration
(threshold)

(mglms)

Hazard Index
(Adult)

(unitless)

64742-47-8

GFT

1.4

1.00

2.50E-03

3.50E+00

6.85E-05

9.25E-05

2.64E-05

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
Frac Risk

Project Name:

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

Calculated Risk

DETVALELGS

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)
3.0E+00 3.0E+00 200000 8.4E-04 7.0E-01
WFT [ [ 10E+01 | [ 1.0E+01 [ 200000 [ 8.4E-04 [ 7.0E-01 - 7.0E-02
Total Risk (mixture) - 3.04E-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



AECO :gna‘bg\ne ‘é Client Name: Tamboran
elivered. Project Name: Beetaloo Frac Risk Assessment

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

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)
200000.00 4.4E-05 3.7E-02

WFT | [ 10E+01 | [ 1.0E+01 [ 2.1E-13 [ 200000.00 ] 7.9E-14 | 6.7E-11 - 6.7E-12
Total Risk (mixture) 1.23E-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



AECOM Do Client Name: Tamboran
Delivered. Project Name: Beetaloo Frac Risk Assessment

Summary of Risk to Workers - Chemical Tracers
Exposure fo Target Chemicals - Theoretical Data

Receptor/Exposure Pathway

Calculated Hi

100% Mass
Return

Use of Chemical Tracers in Hydraulic Fracturing
CFT Recipe
Workers
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 0.000018
Total Risk 0.00003
GFT Recipe
Workers
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 0.000026
Total Risk 0.001
WFT Recipe
Workers
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 -
Total Risk 0.3
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Toxicity Summary - Prop-2-yn-1-ol

Chemical and Physical Properties '

CAS number 107-19-7

Molecular formula C3H40

Molecular weight 56.06

Solubility in water 1,000 g/L at 20 °C

Melting point -52 - -48 °C

Boiling point 112 -115°C at 101.325 - 101.33 kPa

Vapour pressure

10.84 - 66.37 hPa at 20 - 50 °C

Henrys law constant

0.117 Pa m3/mol

Explosive potential

Non-explosive

Flammability potential

Flammable

Colour/Form

Colourless liquid with a mild geranium-like odour at 20°C and 1013.25 hPa

Overview

Soil/Water/Air

Chronic Repeated
Dose Toxicity

Environmental Fate 2

hydrolyze under environmental conditions.
Human Health Toxicity Summary 2

Prop-2-yn-1-ol or propargyl alcohol is a terminal acetylenic compound that is prop-
2-yne substituted by a hydroxy group at position 1. It has a role as a
Saccharomyces cerevisiae metabolite and an antifungal agent. It is a terminal
acetylenic compound, a volatile organic compound and a propynol. It is used to
make other chemicals, as a corrosion inhibitor and a soil fumigant.

Propargyl alcohol's production and use as a corrosion inhibitor, solvent stabilizer,
and laboratory reagent may result in its release to the environment through various
waste streams. Its former use as a soil fumigant would have resulted in its direct
release to the environment. If released to air, an extrapolated vapuor pressure of
15.6 mm Hg at 25 °C indicates propargyl alcohol will exist solely as a vapour in the
atmosphere. Vapour-phase propargyl alcohol will be degraded in the atmosphere
by reaction with photochemically-produced hydroxyl radicals; the half-life for this
reaction in air is estimated to be 37 hours. Propargyl alcohol can also be degraded
in the atmosphere by reaction with ozone; however, the rate of this reaction is too
slow to be environmentally relevant. Propargyl alcohol does not contain
chromophores that absorb at wavelengths >290 nm and therefore is not expected
to be susceptible to direct photolysis by sunlight. If released to soil, propargyl
alcohol is expected to have very high mobility based upon an estimated Koc of 14.
Volatilization from moist soil surfaces is expected to be an important fate process
based upon an estimated Henry's Law constant of 1.1X10-6 atm-cu m/mole.
Propargyl alcohol may volatilize from dry soil surfaces based upon its extrapolated
vapour pressure. The biodegradation half-life of propargyl alcohol was 12.6 and 13
days in an alkaline sandy silt loam from Texas and an acidic sandy loam from
Mississippi, respectively. If released into water, propargyl alcohol is not expected
to adsorb to suspended solids and sediment based upon the estimated Koc.
Volatilization from water surfaces is expected to be an important fate process
based upon this compound's estimated Henry's Law constant. Estimated
volatilization half-lives for a model river and model lake are 16 and 176 days,
respectively. An estimated BCF of 3 suggests the potential for bioconcentration in
aquatic organisms is low. Hydrolysis is not expected to be an important
environmental fate process since this compound lacks functional groups that

The lowest NOAEL derived from repeated dose oral toxicity studies in rats (28-d
and 90-d) was 5 mg/kg bw/d. A NOAEL (local and systemic) of 10-20 mg/kg bw/d
(highest test dose) was derived from a subchronic dermal toxicity study in rabbits.
From the results of repeated dose inhalation toxicity study in rats and mice a
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systemic NOAEC of 9.4 mg/m® (4 ppm), a subchronic local NOAEC of 4 ppm and a
chronic local LOAEC of 8 ppm was established.

Carcinogenicity

Considering the incidences and distribution of the few benign neoplasms observed
in rats and/or mice following 2-year inhalation exposure to Propargyl alcohol
vapour, and with special regard to the very weak but still equivocal evidence of
carcinogenic activity when referring to respiratory epithelial adenoma, adenomas
are supposed to form solely as a reaction to the described sustained damage and
inflammation of the respiratory epithelium. It is concluded that Propargyl alcohol
has no carcinogenic potential overall.

Mutagenicity/
Genotoxicity

Propargyl alcohol is not genotoxic.

Reproductive Toxicity /

Developmental
Toxicity/Teratogenicity

Propargyl alcohol is not considered to cause toxicological relevant effects on
fertility.

Acute Toxicity The LD50/LC50 values derived from the key-studies were: LD50 (oral, rat) 56.4
mg/kg bw, LD50 (dermal, rabbit) 88 mg/kg bw, LC50 (2 h inhalation, rat) 2000
mg/m?.

Irritation Based on the results of the corresponding key studies, Propargyl alcohol is

considered to be corrosive after application on skin (destruction of full thickness
skin after >= 5 min exposure) and eye.

Sensitisation

Propargyl alcohol was not a skin sensitizer.

Health Effects
Summary

Propargyl alcohol is considered to be toxic following acute oral, dermal or
inhalation exposure.

Key Study/Critical
Effect for Screening
Criteria

Aquatic Toxicity

Ecological Toxicity '

The lowest NOAEL derived from repeated dose oral toxicity studies in rats (28-d
and 90-d) of 5 mg/kg bw/d was considered the most sensitive endpoint.

Acute tests on all three trophic levels were performed to examine the aquatic
toxicity of Prop-2-yn-1-ol.

Fish and aquatic invertebrates turned out to be the most sensitive species
revealing an LC50 (96h) of 1.53 mg/L and an EC50 (48h) of 3.36 mg/L,
respectively. Algae were found to be less sensitive than fish and invertebrates
providing an ErC50 (72h) >100 mg/L. Thus, Prop-2-yn-1-ol is considered acutely
toxic for aquatic organisms.

Determination of PNEC
aquatic

Australian Hazard
Classification

Current Regulatory Controls 23

Data from short-term tests with three trophic levels are available. An assessment
factor of 1000 is applied to the lowest LC50 of 1.53 mg/L (fish). A PNECaqua of
0.002 mg/L was derived.

Flammable liquid — category 3

Acute toxicity — category 3

Acute toxicity — category 3

Acute toxicity — category 3

Hazardous to the aquatic environment (chronic) — category 2
Skin corrosion — category 1B

Australian
Occupational Exposure
Standards

No data available.

International
Occupational Exposure
Standards

10 Hr Time-Weighted Avg: 1 ppm (2 mg/cu m). Skin designation.

Australian Food
Standards

No data available.

Australian Drinking
Water Guidelines

No data available.

Aquatic Toxicity
Guidelines

No data available.
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P/vP Criteria fulfilled? No. Expected to be readily biodegradable

B/vB criteria fulfilled? No. As the Log KoW -0.35 @ 25 °C 59 (Log Pow < 4.5), it is not expected to be
bioaccumulative.

T criteria fulfilled? No. The acute EC50 of Prop-2-yn-1-ol is >1 mg/L in fish, invertebrates and algae.
Therefore, it does not meet the screening criteria for toxicity.
Overall conclusion Not PBT
Revised April 2022
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Toxicity Summary - Thiourea, polymer with formaldehyde and 1-

phenylethanone

Chemical and Physical Properties -2

CAS number

68527-49-1

Molecular formula

C10H14N202S

Molecular weight

226.30

Solubility in water

No data available.

Melting point

No data available.

Boiling point

No data available.

Vapour pressure

No data available.

Henrys law constant

No data available.

Explosive potential

No data available.

Flammability potential

No data available.

Colour/Form

No data available.

Overview

Soil/Water/Air

Chronic Repeated
Dose Toxicity

Environmental Fate

soil and sediment and therefore have slow migration potential to ground water.
Human Health Toxicity Summary 26

In the absence of available data for thiourea, polymer with formaldehyde and 1-
phenylethanone, the assessment on polymers containing formaldehyde monomers
from NICNAS has been used in addition to read across data from Phenol,
formaldehyde polymer (CAS 9003-35-4).

The polymers in this group may be used in the production of formaldehyde resin
products and non-resin consumer products such as cosmetics and household
cleaning products. In these applications, the formaldehyde resin and/or products
manufactured may contain free formaldehyde or may release some or all the
formaldehyde they contain (formaldehyde donors). The hazardous properties of
free formaldehyde or released formaldehyde are expected to dominate the toxicity
profile of these polymers despite minor differences in individual solubility in
biological system.

Biodegradation experiment was conducted for determining the biodegradability of
CAS 9003-35-4 (Tisler et al, 1997). The study was performed according to
guideline ISO DIS 9408 (Ultimate Aerobic Biodegradability - Method by
Determining the Oxygen Demand in a Closed Respirometer) under aerobic
conditions. Settled municipal waste water was used as a test inoculum for the
study. The percent degradation of test chemical was determined by using industrial
waste water samples of test chemical and parameter used was biological oxygen
demand. More than 60 % degradation was observed in 10 days of in diluted
samples and 80% degradation observed in 10 days of diluted samples. On the
basis of this percent degradability value, it is concluded that test chemical is readily
biodegradable in nature. The Log Kow (Log Pow) was determined to be 2.8 @ 25
°C This log Koc value indicates that the test chemical has a moderate sorption to

Chronic toxicity oral study for the 50 -60% structurally and functionally similar read
across test compounds were studied in male and female Osborne-Mendel rats.
The test compounds was fed through the diet at a concentration of 0, 5000, 10000
or 20000 ppm (0, 250, 500 or 1000 mg/Kg bw) for 2 years. The animals were
observed weekly for weight, food intake and general condition. Haematological
examinations were made at termination. These examinations included white cell
counts, red cell counts, haemoglobins and haematocrits. No effects were noted in
the treated animals at the mentioned dose level. Based on the observations made,
the no observed Adverse Effect Level (NOAEL) for the two test chemicals using
Osborne-Mendel rats for a duration of 1 year is considered to be 1000 mg/Kg bw.
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Formaldehyde, oligomeric reaction products with phenol has very low vapour
pressure of 3.186 Pa (0.0239 mmHg). Also, the test chemical has a particle size
distribution of 53-150 micron, so the potential for the generation of inhalable
vapours is very low.

Carcinogenicity No data available.
Mutagenicity/ The data available for the target chemical based on its read across substance and
Genotoxicity applying weight of evidence Phenol-formaldehyde resin (9003-35-4) does not

exhibit gene mutation in vitro. Hence the test chemical is not likely to classify as a
gene mutant in vitro.

Reproductive Toxicity / | Reproductive /chronic oral toxicity study for the CAS 9003-35-4 was performed on
Developmental male and female Osborne-Mendel rats. 12 male and 12 female were used in each
Toxicity/Teratogenicity | dose group. The test material was fed through the diet at a concentration of 0,
5000, 10000 or 20000 ppm (0, 250, 500 or 1000 mg/Kg bw) for 2 years. Animals
were checked for clinical signs, Food consumption and body weight every week. At
the termination of the experiments the rats were sacrificed and exsanguinated. The
tissues of all the rats were examined macroscopically at the time of sacrifice. The
viscera were removed and the liver, kidneys, spleen, heart, and testes were
weighed. These organs, the remaining abdominal and thoracic viscera, and one
hind leg, for bone, bone marrow, and muscle, were preserved in 10% buffered
formalin-saline solution for histopathological examination. For routine
histopathology, sections were embedded in paraffin wax and stained with
haematoxylin and eosin.No treatment-related clinical signs and premature deaths
were observed. No relevant necropsy findings were noted. No effects on testes
weight was noted in treated rats at dose concentration 1000mg/kg bw, Based on
the observations made, the no observed Adverse Effect Level (NOAEL) for the test
chemical using Osborne-Mendel rats for a duration of 2 year is considered to be
1000 mg/Kg bw.

Thus, comparing this value with the criteria of CLP regulation test material is not
likely to classify as reproductive toxicant.

Acute Toxicity The acute oral toxicity dose (LD50) was considered based on different studies
conducted on rats and mice for the test chemical. The LD50 value is >5000 mg/kg
bw, for acute oral toxicity.

The acute Inhalation toxicity dose (LC50) was considered based on different
studies conducted on rats and mice for the test chemical. The studies concluded
that the LC50 value is >5 mg/L (>5000 mg/m?), for acute inhalation toxicity.

The acute dermal toxicity dose (LD50) was considered based on different studies
conducted on rats and rabbits for the test chemical. The studies concluded that the
LD50 value is >2000 mg/kg bw, for acute dermal toxicity.

Irritation Breathing formaldehyde vapour can result in irritation of nerves in the eyes and
nose, which may cause burning, stinging or itching sensations, a sore throat, teary
eyes, blocked sinuses, runny nose, and sneezing.

Sensitisation No data available.
Health Effects If the polymers in this group do not readily release free formaldehyde, none of the
Summary polymers are expected to have significant health effects.

However, where the polymers in this group degrade to free formaldehyde or are
capable of releasing formaldehyde, the critical health effects for risk
characterisation include sensory irritation and allergic skin reactions.

Key Study/Critical There are no data available on the health hazards of the polymers in this group.
Effect for Screening However, it is considered that the formaldehyde released from the decomposition
Criteria of these polymer resins will be the critical driver of toxicity.

Sensory irritation is defined as irritation of the nerve endings in the eyes and nose
and can produce symptoms such as stinging or burning sensations in the eyes,
nose and/or a sore throat. The level of formaldehyde in the air at which these
symptoms have been known to start to occur is 0.5 parts per million (ppm).

The critical lowest No Observed Adverse Effect (NOAEL) level for the purposes of
risk assessment is 1000 mg/kg bw/day from the 1 year repeated oral toxicity study.
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Ecological Toxicity 3

Aquatic Toxicity

Based on aquatic toxicity data for formaldehyde:
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

Aquatic invertebrates:
EC50 (48h) Daphnia pulex 5.8 mg/L
NOEC (21 d) Daphnia magna > 6.4 mg/L

Algae:
EC50 (72h) Desmodesmus subspicatus 4.89 mg/L

Determination of PNEC
aquatic

Australian Hazard
Classification

Current Regulatory Controls 4°

Data from short and long-term tests with three trophic levels are available. An
assessment factor of 10 is applied to the lowest NOEC of 6.4 mg/L (invertebrates).
A PNECaqua of 0.64 mg/L was derived.

No data available.

Australian
Occupational Exposure
Standards

Safe Work Australia has an exposure standard for formaldehyde. Where the
polymers in this group contain free formaldehyde or release formaldehyde,
exposure standards of 1.2 mg/m? (1 part per million) time weighted average (TWA)
and 2.5 mg/m® (2 parts per million) short term exposure limit (STEL) apply.

International
Occupational Exposure
Standards

No data available.

Australian Food
Standards

No data available.

Australian Drinking
Water Guidelines

No data available.

Aquatic Toxicity
Guidelines

P/vP Criteria fulfilled?

PBT Assessment ?

No data available.

No. Based on data for formaldehyde, the substance is expected to be
biodegradable.

B/vB criteria fulfilled?

No. Based on data for formaldehyde, due to the low log Kow (0.35), accumulation
in organisms is not to be expected.

T criteria fulfilled?

No. Based on data for formaldehyde, the acute and chronic toxicity is >1 mg/L in
fish, invertebrates and algae. Therefore, it does not meet the screening criteria for
toxicity.

Overall conclusion

Not PBT

Revised

April 2022
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Toxicity Summary - Sodium bromate

Chemical and Physical Properties %45

CAS number 7789-38-0

Molecular formula BrHO3.Na

Molecular weight 150.90 g/mol
Solubility in water 36.4 g/100 mL at 20 °C
Melting point 350 °C

Boiling point Decomposes at 381 °C
Vapour pressure Negligible

Henrys law constant Negligible

Explosive potential

Risk of fire and explosion on contact with combustible substances or reducing
agents.

Flammability potential

Not combustible but enhances combustion of other substances. Gives off irritating
or toxic fumes (or gases) in a fire.

Colour/Form

Colourless crystals

Overview

Soil/Water/Air

Environmental Fate '2°

The toxicological effects of these chemicals are mediated primarily through the
bromate ion. Following dissociation in water, sodium (Na+) cations are released,
which are naturally occurring species and do not contribute to toxicity. Sodium
bromate is used in cleaning/washing agents, surface treatments, paints, lacquers
and varnishes, and in cosmetics as an oxidising agent.

These chemicals dissociate in water and bromate ion is rapidly absorbed from the
gastrointestinal tract, at least in part unchanged. It is distributed throughout the
body appearing in plasma and urine unchanged and in other tissues as bromide.
Bromate is reduced to bromide in several body tissues. Most bromate is excreted
in the urine either as bromate or bromide, but some may leave the body in the
faeces. Bromine has been detected in adipose tissue of mice following long-term
treatment with bromate (US EPA, 2001; REACHD).

Sodium bromate and potassium bromate produce similar effects and these
chemicals are roughly equivalent in the delivery of bromate ions. Information on
potassium bromate has been included in this toxicological profile.

Sodium bromate can be assumed to have a negligible vapour pressure, and it is
therefore not expected to partition to air. Similar to many inorganic salts, sodium
bromate is highly soluble in water and dissociates rapidly (primarily ionic bonds)
to release the bromate ion.

The bromate ion is expected to have high mobility in water and relatively little
bromate is expected to partition to sediments and soils. Bromate ions found in
sediments and soils are expected to be mobile in these compartments.

Butler et al. (2005a) indicated that bromate is persistent in water even if this ion is
thermodynamically unstable (e.g., Takeno 2005) and subject to slow biological
reduction under natural conditions. In aqueous solution, bromate is highly stable
at room temperature, does not volatilize and is not removed by boiling (Butler et
al. 2005a).

A number of studies have demonstrated that bromate can be reduced to bromide
in soil, using enriched microbial communities and an appropriate carbon source

(Rodgers 1980; Butler et al. 2005b). Furthermore, Rodgers (1980) observed 60%
to nearly 100% conversion of BrO3- to Br- following 14-day incubation, at 25°C,
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of aerobic and anaerobic soils, both amended and unamended with glucose.
These results suggest that natural attenuation of bromate in soil is possible.

Considering published information and experimental evidence for metabolic
transformation, potassium bromate does not meet the bioaccumulation criteria
(BAF, BCF =5000)
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Chronic Repeated A number of repeated dose oral toxicity studies in animals indicate that the kidney
Dose Toxicity is the major target organ of bromate-associated toxicity, leading to
carcinogenicity. Specific non-cancer effects included degenerative, necrotic,
nephropathic, and regenerative changes in the kidney. In a repeated dose toxicity
study, potassium bromate was administered in the drinking water at
concentrations of 0, 150, 300, 600, 1250, 2500, 5000, or 10000 mg/L to male and
female Fischer 344 (F344) rats (10/sex/group) for 13 weeks. All animals exposed
to >1250 mg/L died within seven weeks. Significant inhibition of body weight gain
was observed in males exposed to 600 or 1250 mg/L. Various-sized droplets and
regenerative changes were observed in the renal tubules of treated males. A no
observed adverse effect level (NOAEL) of 300 mg/L was determined (US EPA,
2001; NTP, 2007; REACHD). In a chronic toxicity/carcinogenicity study, potassium
bromate was administered at 0, 250, and 500 ppm concentrations to F344 rats
(53/sex/group) for 110 weeks. Daily intake of potassium bromate was equivalent
to 12.5 and 27.5 mg/kg bw/day in males and 12.5 and 25.5 mg/kg bw/day in
females, respectively. As the growth of males in the high dose group was severely
inhibited, the concentration in this group was reduced to 400 ppm at week 60.
Body weight gain was significantly reduced in high-dose males, but not in the
other treated groups. Survival was reduced in high-dose males by about week 60
and in low-dose males by about week 100. No effect on survival was observed in
treated female rats. A variety of non-cancer effects were reported, including:
degenerative, necrotic, and regenerative changes in renal tubules; formation of
hyaline droplets; thickening of transitional epithelium of the renal pelvis; papillary
hyperplasia; and papillary growth. It was noted that the lesions were more
extensive in degree and distribution in treated rats compared with controls,
especially males. However, in the absence of information on the incidence of
these lesions or on the statistical significance of these findings, a NOAEL for non-
cancer effects could not be determined (US EPA, 2001; Health Canada, 2010). In
another chronic study, potassium bromate was administered to male F344 rats
and male B6C3F1 mice in drinking water at concentrations of 0, 0.02, 0.1, 0.2,
and 0.4 g/L and 0, 0.08, 0.4, and 0.8 g/L, respectively, for 100 weeks. The doses
were equal to 0, 1.5, 7.9, 16.9, and 37.5 mg/kg bw/day and 0, 9.1, 42.4, and 77.8
mg/kg bw/day, respectively, for rats and mice. In male rats, a statistically
significant decrease in the mean body weight and survival was noted at the
termination of the study at 0.4 g/L. The decrease in survival and body weight was
attributed to an excessive mesothelioma burden. The effects on survival and body
weight in rats indicate that the maximum tolerated dose (MTD) was reached in
this study. A significant dose-dependent increase in the incidence of urothelial
hyperplasia was noted in rats in the 0.1 g/L and higher dose groups. Foci of
mineralisation of the renal papilla and eosinophilic droplets in the proximal tubule
epithelium were also noted, without any information on dose levels. There were
no other treatment-related non-neoplastic effects observed in any other tissue
examined. On the basis of kidney effects in male rats, a NOAEL of 0.02 g/L (20
ppm; 1.5 mg/kg bw/day) was determined (US EPA, 2001; Health Canada, 2010).
These results also indicate that male B6C3F1 mice may be less sensitive to the
effects of bromate exposure than rats. Bromate in drinking water had no effect on
the body weights and survival of male mice. There was no increased incidence of
non-neoplastic lesion in any tissue examined. Therefore, the highest tested dose
of 0.8 g/L (77.8 mg/kg bw/day) is a NOAEL for male mice (US EPA, 2001; Health
Canada, 2010).
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Carcinogenicity Potassium bromate is currently classified as hazardous as a Category 2
carcinogen with the risk phrase ‘May cause cancer’ (T; R45) in the HSIS (Safe
Work Australia). The available data support this classification (Health Canada,
1999; US EPA, 2001; WHO, 2005; REACHa). Considering that potassium
bromate and sodium bromate will produce similar effects through bromate ions, a
classification similar to the above is also recommended for sodium bromate. This
is supported by the classification of 'bromate moiety' as a carcinogen by other
regulatory agencies (Health Canada, 1999; US EPA, 2001; WHO, 2005). The
International Agency for Research on Cancer (IARC) has concluded that there is
inadequate evidence in humans for the carcinogenicity of potassium bromate.
However, there is sufficient evidence in experimental animals for its
carcinogenicity and it is classified as possibly carcinogenic to humans (Group 2B)
(IARC, 1999). Health Canada has classified the bromate moiety as 'probably
carcinogenic to humans, based on sufficient evidence in animals and no data in
humans' (Health Canada, 1999). The US EPA has also classified the bromate
moiety as a 'probable human carcinogen based on no evidence in humans, but
adequate evidence of carcinogenicity in male and female rats' (Group B2
carcinogen) under previous guidelines and as a 'likely human carcinogen by the
oral route of exposure, insufficient data for evaluation by the inhalation route'
under current guidelines (US EPA, 2001). Recently, the World Health
Organization (WHO) evaluated the bromate moiety under the WHO Guidelines for
Drinking-water Quality and stated that 'the weight of evidence from rat bioassays
clearly indicates that bromate has the potential to be a human carcinogen' (WHO,
2005).

Several studies have been conducted in animals by oral administration to
evaluate the carcinogenic effects of potassium bromate. The kidney is the major
target organ of bromate-associated toxicity, rats are more sensitive than mice to
bromate treatment and specific non-cancer effects include degeneration,
necrosis, nephropathic, and regenerative changes in kidneys. The chemical
produced tumours in kidneys (renal tubular tumours - adenomas and carcinomas)
and the thyroid (follicular cell adenomas and carcinomas) and peritoneal
mesotheliomas in males rats. However, only kidney tumours were developed in
female rats and these were observed in the absence of the significant toxicity
observed in the male rats. The chemical also produced a low incidence of renal
cell tumours in male mice and the incidence of renal tubular tumours was
marginally increased in male Syrian hamsters (IRIS, 2001; US EAP, 2001; WHO,
2005; Health Canada, 2010). The exact mode of action for induction of tumours is
not clear. However, considering the detection of 8-hydroxydeoxyguanosine in
kidneys of rodents, the role of oxidative stress has been suggested in the
formation of kidney tumours. The evidence is insufficient to establish lipid
peroxidation and free radical production as key events responsible for the
induction of kidney tumours. Even though the role of cell proliferation has also
been proposed in the induction of tumours, the mechanism involving cell
proliferation remains to be elucidated. Although bromate is mutagenic in bacteria
and causes chromosomal aberrations, the role of mutation in the induction of
tumours has also been questioned. The US EPA has suggested the predominant
mode of action is DNA reactivity at low doses, considering the detection of
tumours at relatively early time points and the positive response of bromate in a
variety of genotoxicity assays (US EPA, 2001; WHO, 2005; Health Canada,

2010).
Mutagenicity/ Although potassium bromate has been found to be genotoxic in a variety of
Genotoxicity assays (in vitro, in vivo), results were not sufficient to support its classification.

The genotoxicity of potassium bromate has recently been linked to oxidative
stress (US EPA, 2001; Health Canada, 2001; REACHa; REACHD).

Reproductive Toxicity / | Limited data are available on the reproductive or developmental effects. However,
Developmental the available information indicated that these chemicals are not likely to have
Toxicity/Teratogenicity | Specific reproductive or developmental effects.
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Acute Toxicity

Oral

Potassium bromate is classified as hazardous with the risk phrase ‘Toxic if
swallowed’ (T; R25) in the Hazardous Substances Information System (HSIS)
(Safe Work Australia). The available data (median lethal dose—LD50—157 mg/kg
bw) support this classification (REACHa). Data are not available for sodium
bromate. Considering that both chemicals will produce similar effects through
bromate ions, a classification similar to the above is also recommended for
sodium bromate (NTP, 2007; Health Canada, 2010; REACHDb).

Dermal
No data are available.

Inhalation
No data are available.

Observation in humans

A number of cases of acute bromate toxicity have been reported in humans
following accidental or intentional ingestion of permanent hair wave neutralising
solution. These products usually contain either 2 % potassium bromate or 10 %
sodium bromate. Bromate intoxication leads to gastrointestinal symptoms
(abdominal pain, nausea, vomiting, diarrhoea), central nervous system
depression, renal failure, and hearing loss. Although these effects are usually
reversible, death from renal failure may ensue if medical intervention is not
successful. Hearing loss is usually irreversible (US EPA, 2001; NTP, 2007;
HSDB; REACHD).

Irritation

Although limited data are available, the available information indicates that these
chemicals are not likely to be corrosive. The purpose of the available study was to
identify potential of potassium bromate for skin corrosion using an in vitro method.
The study was conducted according to Organisation for Economic Co-operation
and Development (OECD) Test Guideline (TG) 431, using a human skin model.
The study consisted of a topical exposure of potassium bromate to a human
reconstructed model followed by a cell viability test. Potassium bromate was not
considered to possess a corrosive potential (REACHa).

Eye Irritation

Although limited data are available, the available information indicates that these
chemicals are not likely to be eye irritants. An eye irritation study was conducted
according to OECD TG 437: Bovine Corneal Opacity and Permeability Test
Method for Identifying Ocular Corrosives and Severe Irritants. In this test, the
damage is assessed by quantitative measurements of changes in corneal opacity
and permeability with an opacitometer and a visible light spectrophotometer,
respectively. Potassium bromate caused weak opacity but no permeability of the
cornea compared with the results of the negative control group. The chemical was
considered to be a mild eye irritant (REACHa).

Sensitisation

The available data on potassium bromate indicate that these chemicals are not
likely to be skin sensitisers. In a skin sensitisation study conducted according to
OECD TG 429 (local lymph node assay—LLNA), potassium bromate (CAS No.
7758-01-2) at 1.25 %, 2.5 %, and 7.5 % (w/v) concentration was applied topically
at the dorsum of each ear of female CBA mice once daily on three consecutive
days. A further group of mice was treated with the positive control item and a
control group of mice was also treated with the vehicle only. Stimulation Indices
(S.1.) of 0.90, 0.53, and 0.64 were determined with the test item at concentrations
of 1.25, 2.5, and 7.5 % (w/v), respectively. The EC3 value could not be calculated,
since none of the tested concentrations induced an S.I. of greater than three.
Potassium bromate was not considered to be a skin sensitiser (REACHa).

Health Effects
Summary

The critical health effects for risk characterisation include systemic long-term
effects of carcinogenicity and systemic acute effects from oral exposure to these
chemicals.
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Key Study/Critical
Effect for Screening
Criteria

Aquatic Toxicity

Ecological Toxicity '-°

The Australian Drinking Water guideline for Bromate (0.02 mg/L health) may
apply.

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.

Short term toxicity to Invertebrates:

<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

Determination of PNEC
aquatic

Australian Hazard
Classification

Current Regulatory Controls 26

A predicted no-effect concentration (PNEC) was derived from the lowest
acceptable toxicity value identified for a freshwater organism—an acute LC50 for
Daphnia Magna of 46.8 mg/L. An assessment factor of 100 was applied to
account for uncertainties associated with inter- and intra-species variability and
extrapolation from a laboratory LC50 to a chronic no-effect value in the field. This
calculation resulted in a PNEC of 0.468 mg/L.

Potassium bromate (CAS No. 7758-01-2) is classified as hazardous, with the
following risk phrases for human health in the Hazardous Substances Information
System (HSIS) (Safe Work Australia):

T; R25 (acute toxicity)

T; R45 Carc. Cat 2 (carcinogenicity)

Australian
Occupational
Exposure Standards

No data available

International
Occupational
Exposure Standards

Potassium bromate (CAS No. 7758-01-2) has a Workplace Environmental
Exposure Level (WEEL) of 0.1 mg/m? time weighted average (TWA) in the United
States of America (USA).

Australian Food
Standards

No data available

Australian Drinking
Water Guidelines

Based on health considerations, the concentration of bromate in drinking water
should not exceed 0.02 mg/L.

Aquatic Toxicity
Guidelines

P/vP Criteria fulfilled?

PBT Assessment 1

No data available

Not applicable (inorganic salt, ionic species ubiquitous in environment)

B/vB criteria fulfilled?

Not applicable (inorganic salt, ionic species ubiquitous in environment)

T criteria fulfilled?

Not applicable. Acute toxicity data >1 mg/L, thus this substance does not meet
the screening criteria for toxicity.

HSDB (n.d.). Hazardous Substances Data Bank. Retrieved 2022, from Toxnet, Toxicology Data Network,

National Library of Medicine: https://pubchem.ncbi.nim.nih.gov/compound/23668195#section=Toxicity
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National Industrial Chemicals Notification and Assessment Scheme (NICNAS), Bromates: Human health tier
Il assessment, Retrieved 2022: https://www.nicnas.gov.au/

IARC (International Agency for Research on Cancer) (1986). IARC Monographs on the Evaluation of the
Carcinogenic Risk of Chemicals to Humans: some naturally occurring and synthetic food components
furocoumarins, ultraviolet radiation and potassium bromate. World Health Organization, IARC, 40.

IPCS INCHEM, Sodium Bromate, CAS# 7789-38-0

ECHA Registration Dossier for Sodium Bromate CAS 7789-38-0, Retrieved 2022
https://echa.europa.eu/registration-dossier/-/registered-dossier/24444/6/2/6

National Health and Medical Research Council, Natural Resources Management Ministerial Council, national
Water Quality Management Strategy, Australian Drinking Water Guidelines 6, 2011, Version 3.6 Updated
2021.
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Toxicity Summary - Calcium chloride

Chemical and Physical Properties '#

CAS number 10043-52-4

Molecular formula CaCl2

Molecular weight 110.98

Solubility in water 81.3 g/100 g water at 25 °C
Melting point 775°C

Boiling point 1935°C

Vapour pressure

No data found

Henrys law constant

No data found

Explosive potential

No data found

Flammability potential

No data found

Colour/Form

Odourless white powder

Overview

Soil/Water/Air

Human Health Toxicity

Chronic Repeated
Dose Toxicity

Environmental Fate 22

Calcium chloride is easily dissociated into calcium and chloride ions in water. Both
ions are essential elements in animals and humans. Calcium is essential for the
formation of skeletal structure, neural transmission, muscle contraction,
coagulation of the blood, and a range of other physiological functions. Chloride is
required for regulating intracellular osmotic pressure and buffering.

Calcium chloride is soluble in water and its vapour pressure is negligible. When
released into the environment calcium chloride is distributed into the water in the
form of calcium and chloride ions. Calcium chloride is not expected to be absorbed
in soil due to its dissociation properties and high water solubility. The chloride ion
is mobile in soil and eventually drains into surface water because it is readily
dissolved in water. Calcium chloride is not expected to undergo photolysis or
biodegradation. Considering its dissociation properties, calcium chloride is not
expected to accumulate in living organisms.

No reliable repeated dose oral studies are available.

In one study, which was not conducted according to OECD guidelines, 40-day-old
rats were fed 20 mg/g of anhydrous calcium chloride for 12 months (Pamukcu,
Yalciner & Bryan, 1977). No differences in mortality, weight gain, or daily food
consumption were observed between the test and the control groups. No
neoplastic lesions were observed in the gastrointestinal tract, urinary tract, liver,
heart, brain or spleen of the animals. Based on food consumption, the daily intake
of calcium chloride was estimated to be 440 mg. Considering that 1 mg/g in the
diet is equivalent to 100 and 50 mg/kg bw/day for young and old rats, respectively,
the dose used in this study corresponded to 1000 to 2000 mg/kg bw/day.

Carcinogenicity

No data available.

Mutagenicity/
Genotoxicity

In an in vitro study, conducted according to OECD guidelines, doses of calcium
chloride up to 5 mg/plate were examined in a Salmonella typhimurium mutation
test using strains TA92, TA94, TA98, TA100, TA1535 and TA1537 with metabolic
activation (Ishidate et al., 1984). In another reverse mutation test, doses up to 10
mg/plate were examined using S. typhimurium strains TA97 and TA102 with or
without metabolic activation (Fujita & Sasaki, 1987). No significant increases in
mutation frequencies were observed in either study.

In two additional bacterial genotoxicity studies, which were not conducted
according to OECD test guidelines, no DNA damage was reported at calcium
chloride concentrations of up to 0.5 molar (Kanematsu et al., 1980; Olivier &
Marzin, 1987).

An in vitro chromosome aberration test comparable to OECD test guidelines, using
Chinese hamster lung cells (CHL), has also been reported. Cells were exposed to
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calcium chloride at doses up to 4 mg/mL for 48 hours without metabolic activation.
No significant increases in polyploid formation or structural chromosome aberration
were observed (Ishidate et al., 1984).

Reproductive Toxicity /

Developmental
Toxicity/Teratogenicity

No data are available on the effects of calcium chloride on fertility.

In a series of developmental toxicity studies conducted comparably to OECD TG
414, the effects of calcium chloride on embryo-lethality and teratogenicity were
studied in mice, rats and rabbits at different dose levels. The maximum doses of
calcium chloride were 189, 176, and 169 mg/kg bw/day in mice, rats and rabbits,
respectively.

Calcium chloride had no discernible effect on implantation or on maternal or foetal
survival. There were no differences in numbers of abnormalities in soft or skeletal
tissues between test and control animals. The studies concluded that calcium
chloride up to 189 mg/kg bw/day in the mouse, 176 mg/kg bw/day in the rat and
169 mg/kg bw/day in the rabbit had no developmentally toxic effects (Food and
Drug Research Laboratories, 1974).

Acute Toxicity

Calcium chloride has low acute toxicity following oral exposure in animal tests.
Acute oral toxicity of calcium chloride has been tested in several mice, rat and
rabbit studies. The oral lethal median doses (LD50s) values range from 2120-3798
(male) and 2361-4179 (female) mg/kg bw in rats to 2045 (male) and 1940 (female)
mg/kg bw in mice (Akatsuka, 1997).

Calcium chloride has low acute toxicity from dermal exposure. An acute dermal
toxicity study was conducted in rabbits by a scientifically accepted method
(Carreon et al., 1981). No adverse effects were observed and no deaths occurred
up to 5000 mg/kg bw, the highest applied dose. No significant change was found
either at gross necropsy examination or at the site of application except for some
skin lesions (see Skin irritation). The dermal LD50 from this study was >5000
mg/kg bw.

Reliable studies on acute inhalation toxicity of calcium chloride are not available. In
one study, rats were exposed to 40 and 160 mg/m? anhydrous calcium chloride
(CAS No. 10043-52-4) for four hours. Signs of irritation of the trachea were
observed in the animals. No deaths were reported (Sukhanov et al., 1990).
However, the reliability of this study is questioned due to insufficient information on
the form of calcium chloride and methodology used.

Irritation

No data are available. However, signs of irritation of the trachea were observed in
animals in an acute inhalation study (Sukhanov et al., 1990), indicating that
calcium chloride is likely to be a respiratory irritant.

In studies conducted according to OECD test guidelines, no or only slight skin
irritation were observed in rabbits from four-hour exposures to anhydrous calcium
chloride (CAS No. 10043-52-4), calcium chloride dihydrate (CAS No. 10035-04-8),
and/or calcium chloride hexahydrate (CAS No. 7774-34-7) (Koopman and Pot,
1986b-e). Rabbits exposed for 24 hours to anhydrous calcium chloride and solid or
38 % calcium chloride dihydrate solution had slight to moderate irritation on intact
skin and more severe irritation on abraded skin (Norris, 1971a, b; Carreon, Yano &
New, 1981).

Anhydrous calcium chloride was a severe irritant to rabbit eyes. The cornea and
conjunctivae were moderately to severely irritated from one hour until 14 days after
treatment, and were still moderately irritated 21 days after treatment. Hydrated
forms of calcium chloride were less irritating to the eyes. With the dihydrate form,
the cornea and conjunctivae were moderately irritated from one hour to 72 hours
post application, and in one rabbit for up to 14 days. The hexahydrate caused
slight to moderate irritation of the cornea and conjuntivae, which persisted for up to
48 hours, and in one rabbit, for up to 14 days.

The 33 % and 38 % solutions of calcium chloride were slight to moderate eye
irritants causing diffuse corneal opacity and slight to moderate conjunctival
redness. Slight to moderate chemosis was also observed in some, but not all,
rabbits (Norris, 1971a, b; Koopman & Pot, 1986f-i).
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Sensitisation

No data available

Health Effects
Summary

The critical health effects for risk characterisation are local effects (severe eye
irritation). Observations in humans suggest that calcium chloride may be a slight
respiratory irritant. From limited repeat dose data in rats, intakes of up to 2000
mg/kg bw/day via diet were without effect. Calcium chloride is neither genotoxic
nor carcinogenic, nor a developmental toxicant. In the absence of an appropriate
No-Observed-Adverse-Effect Level (NOAEL), the highest dose tested in the oral
study (2 000 mg/kg bw/day) is used for human health risk assessment.

Key Study/Critical
Effect for Screening
Criteria

Aquatic Toxicity

Ecological Toxicity %3

In the absence of an appropriate No-Observed-Adverse-Effect Level (NOAEL), the
highest dose tested in the oral study (2 000 mg/kg bw/day) is used for human
health risk assessment.

Several studies on acute toxicity to fish have been reported. The lowest 96-hr
LC50 value was 4,630 mg/L in fathead minnow (Pimephales promelas). No chronic
toxicity studies on fish conducted under standard guidelines have been reported.

There are seven acute toxicity data available for Daphnia. Two of these studies
were conducted according to international or national guidelines, giving the 48-hr
EC50 of 2,400 mg/L for Daphnia magna and the 48-hr LC50 of 1,830 mg/L for
Ceriodaphnia sp. The lowest 48-hr EC50 was 1,062 mg/L for Daphnia magna. The
chronic effect of 21-day exposure on reproduction of Daphnia magna has been
investigated as a long-term study. The concentration required for 16% and 50%
inhibition of reproduction (EC16 and EC50) were 320 and 610 mg/L, respectively.
The NOEC = EC16/2 = 320/2 = 160 mg/L.

There is one study with fresh water algae, Selenastrum capricornutum, which was
conducted according to OECD TG 201. The 72-hr EC50 and EC20 obtained on the
basis of growth rate from the study were >4,000 and 2,700 mg/L, respectively. The
72-hr EC50 and EC20 obtained on the basis of biomass from the study were 2,900
and 1,000 mg/L, respectively. The NOECs are calculated as EC20/2, which
corresponds to 1,350 and 500 mg/L for growth rate and biomass, respectively.

Determination of PNEC
aquatic

Australian Hazard
Classification

Current Regulatory Controls 4

Experimental results are available for three trophic levels. Acute E(L)C50 values
are available for fish (4,630 mg/L), Daphnia (1,062 mg/L), and algae (2,900 mg/L).
Results from a chronic Daphnia study (NOEC = 160 mg/L) and algae study
(NOECs = 1,350 and 500 mg/L for growth rate and biomass, respectively) are also
available. On the basis that the data consists of short-term results from three
trophic levels and chronic studies on Daphnia and algae, an assessment factor of
50 has been applied to the lowest reported NOEC of 160 mg/L for Daphnia.

No data available

Australian
Occupational Exposure
Standards

No data available

International
Occupational Exposure
Standards

The following exposure standards are identified (Galleria Chemica):

. an occupational exposure limit (OEL) of 5 mg/m? for calcium chloride (CAS
No. 10043-52-4) in Canada; and

. an OEL of 2 mg/m? for calcium chloride (CAS No. 10043-52-4) in Latvia.

Australian Food
Standards

No data available

Australian Drinking
Water Guidelines

No data available

Aquatic Toxicity
Guidelines

P/vP Criteria fulfilled?

PBT Assessment

No data available

Not applicable (inorganic salt, ionic species ubiquitous in environment)

B/vB criteria fulfilled?

Not applicable (inorganic salt, ionic species ubiquitous in environment)
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T criteria fulfilled? No chronic toxicity data exist on calcium chloride; however, the acute EC(L)50s are
>0.1 mg/L in fish, invertebrates and algae. Thus, calcium chloride does not meet
the screening criteria for toxicity.

Overall conclusion Not PBT
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Diammonium Peroxidisulphate

Chemical and Physical Properties 2

CAS number 7727-54-0

Molecular formula HsN20sS2

Molecular weight -

Solubility in water 228.2 g/mol

Melting point Decomposition temperature 120 °C
Boiling point Decomposes

Vapour pressure No data available

Henrys law constant No data available

Explosive potential Not explosive.

Flammability potential Not flammable.

Colour/Form White granules

Overview Ammonium persulfate is distributed into the water compartment in the ionic form of
the ammonium cation and persulfate ion. The persulfate anion will readily
hydrolyze (decompose) into sulfate ions. Diammonium peroxidisulphate is a widely
used reagent in biochemistry and molecular biology for the preparation of
polyacrylamide gels and is also used in hair bleach

Environmental Fate!**®

Soil/Water/Air The inorganic persulfates are soluble in water and their vapour pressures are
negligible. Ammonium persulfate will be distributed into the water compartment in
the ionic form of the ammonium cation and persulfate anion. Ammonium persulfate
is expected to degrade in the environment mainly via hydrolysis, but metal
catalyzed decomposition, and reactions with organic chemicals in the soil or water
also are possible. Persulfates are not expected to adsorb to soil due to its
dissociation properties, instability (hydrolysis) and high water solubility. Persulfates
should behave as free ions or decompose into sulfate ions. In soils, upon
decomposition, the cation could form more stable sulfate or bisulfate salts.
Persulfates are not expected to bioaccumulate in the soil or in aqueous solution.
They will decompose into inorganic sulfate or bisulfate

Human Health Toxicity

Chronic Repeated 28-day repeated dose oral (dietary) toxicity studies in rats were conducted and the
Dose Toxicity NOAELSs for sodium and ammonium salts were 41 mg/kg bw/day and the top dose
of 137 mg/kg bw/day, respectively (FMC Corporation 1979a, 1979c). A well-
conducted 90-day inhalation study of ammonium persulfate revealed evidence of
inflammation of the airways, reduced body weight gain, rales, increased respiratory
rate and increased lung weights at the LOAEL of 25 mg/m3 (FMC 1998). A NOAEL
of 5 mg/m?3 was identified by the OECD (2005) based on sporadic rales and
respiratory effects seen (in females only) at the NOAEL of 10.3 mg/m3. No long
term dermal studies were available.

In humans, pulmonary function tests conducted on employees of a persulfate
production facility indicated no adverse effects on pulmonary function at workplace
levels, measured at 0.5 mg/m3 (FMC Corporation 1992). Follow-up of these same
employees indicated that exposure at 0.5 mg/m? had no long-term effects on
pulmonary function (Greaves 1997).

Carcinogenicity NA - not listed on Chemical Carcinogenesis Research Information System
(CCRIS) or International Agency for Research on Cancer (IARC) Databases, or
documented by US EPA. In a non-guideline dermal study, female SENCAR mice
were exposed twice weekly to 0.2 mL of a 200 mg/mL solution of ammonium
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persulfate for 51 weeks (Kurokawa et al. 1984). It was concluded that ammonium
persulfate is neither a tumour promoter nor a complete carcinogen when applied to
the skin.

Mutagenicity/
Genotoxicity

Ammonium persulfates are not genotoxic. Negative results for mutagenicity are
available from Ames tests in S. typhimurium strains TA97 or TA102 (Ishidate 1984)
for ammonium persulfate. Ammonium persulfate was not clastogenic to Chinese
hamster fibroblasts in the absence of metabolic activation in a chromosome
aberration test (Ishidate et al. 1988).

Reproductive Toxicity /

Developmental
Toxicity/Teratogenicity

In a developmental/reproduction study with ammonium persulfate in rats (OECD
421), no effects on reproductive performance, fertility, fetal anomalies, fetal
viability, spermatogenesis, spermatogenic cycle were reported up to 250
mg/kg/day. Dose levels were chosen based on the acute lethality studies for the
ammonium salt and on a 90-day repeat-dose study in rats with the sodium salt
(high dose: 225 mg/kg/day). In the developmental/reproduction study, animals
were dosed prior to and during mating through gestation until lactation day 4.
There was a transient depression in pup body weight at the 250 mg/kg dose level
on lactation day 0 which resolved by day 4. This effect was not considered
adverse. Based on the available data, the persulfates do not show evidence of
reproductive or developmental toxicity. The NOAEL is 250 mg/kg bw/day.

Acute Toxicity

The substance is irritating to the eyes, the skin and the respiratory tract. Inhalation
of dust may cause asthma-like reactions. The ammonium salt gave no evidence of
genotoxic activity in bacterial mutagenicity tests (including the Ames assay) or in
tests for chromosomal damage with mammalian cells in culture. The acute oral
LD50 for

ammonium persulfate in rats is between 495 mg/kg bw to 700 mg/kg bw in females
and from 600 mg/kg bw to 820 mg/kg bw in males. The acute dermal LD50s in rats
and rabbits are >5,000 mg/kg. In acute inhalation studies in rats, the 4-hour LC50
was generally greater than the maximum attainable concentration (>2,950 mg/m?3
for ammonium persulfate).

Irritation

Ammonium persulfate is non-irritating to the skin in animal studies but may be
slightly irritating to the eye of rabbits. There were no data available for respiratory
irritation. Studies in humans indicate that aqueous solutions of 5% persulfate or
higher can cause skin irritation.

Sensitisation

Results of animal skin sensitization tests (Buehler Test and Maximization Test)
were

negative when persulfate was applied topically, but was positive when persulfate
was

injected intradermally in induction and challenge phases in a non-standard
Maximization

Test. Ammonium persulfate at approximately 50 mg/m? for four hours induced
airway hyper-responsiveness (AHR) (Mensing et al. 1995).

Numerous dermal challenge tests indicate that all persulfates are dermal and
respiratory sensitizers in humans occupationally exposed to persulfates in
hairdressing salons and, in one case, in a production facility.

Health Effects
Summary

Ammonium persulfate have low acute dermal and inhalation toxicity but are
harmful by the oral route. The chemicals were non-irritating to slightly irritating to
eyes and respiratory system and not a skin irritant in animal studies, whilst studies
in humans indicate that the chemicals can cause irritation. The chemicals are
capable of inducing skin and respiratory sensitisation in animals and these are also
the major chronic effects observed in humans.

The chemicals were not genotoxic or shown to cause tumour induction or
promotion in a

mouse skin model. Repeated oral exposures to ammonium persulfate provided
evidence that persulfates are not reproductive or developmental toxicants. Overall,
the main critical effects to human health are sensitisation and irritancy.

Key Study/Critical
Effect for Screening
Criteria

The most sensitive endpoint was effects on the respiratory system with a NOAEC
of 10.3 mg/m3 (equivalent to (2.1 mg/kg bw/day) in a 90-day inhalation study (FMC
Corporation 1998). Local effects, including respiratory tract inflammation,
increased lung weight and rales were observed in rats at the LOAEC of 25 mg/m3.
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Aquatic Toxicity

Drinking water guideline value = 0.0819 ppm

Acute Aquatic - Fish

-96-hr LC50 Oncorhynchus - 76.3 mg/L

-48-hr EC50 Daphnia magnal - 120 mg/L

-72-hr EC10 Phaedactylum tricornutum - 320 mg/L

Acute Aquatic - Invertebrate

-Daphnia magna reproduction test - NOEC of 20.8 mg/L (ECHA)

Determination of PNEC
aquatic

Australian Hazard
Classification

Current Regulatory Controls ©

PNECaquatic: Experimental results are available for three trophic levels. Acute
E(L)C50 values are available for fish (76 mg/L), Daphnia (120 mg/L), and algae
(320 mg/L). On the basis that the data consists of short-term results from three
trophic levels, an

assessment factor of 1,000 has been applied to the lowest reported effect
concentration of

76 mg/L for fish. The PNECaquatic is 0.076 mg/L.

Xn(Harmful); R22 (Harmful if swallowed)

Xi (Irritant); R36/37/38 (Irritating to eyes, respiratory system and skin), R42/43
(May

cause sensitisation by inhalation and skin contact).

Australian
Occupational Exposure
Standards

Time Weighted Average (TWA) of 0.01 mg/m?.

International
Occupational Exposure
Standards

Time Weighted Average (TWA):
0.1 mg/m? (Belgium, Canada, Ireland, Italy, Portugal, Spain, US)
2 mg/m?® (Denmark, Iceland, Norway)

Australian Food
Standards

Ammonium persulfate is listed in Schedule 18—Processing Aids- S18.08 Permitted
processing aids—Miscellaneous purposes (section 1.140): Yeast washing agent
under GMP conditions (Food Standards Australia New Zealand 2013).

Australian Drinking
Water Guidelines

No data available

Aquatic Toxicity
Guidelines

P/vP Criteria fulfilled?

PBT Assessment

No data available

No. Not applicable, inorganic salt, ionic species ubiquitous in environment.

B/vB criteria fulfilled?

No. Not applicable, inorganic salt, ionic species ubiquitous in environment.

T criteria fulfilled?

No chronic toxicity data exist; however, the acute EC(L)50s are >0.1 mg/L in fish,
invertebrates and algae. Thus does not meet the screening criteria for toxicity.

Overall conclusion

Not PBT

Revised

April 2022

References

1. ECHA European Chemicals Agency, Registered Substance Database, Cellulase, http://echa.europa.eu

2.

HSDB (n.d.). Hazardous Substances Data Bank. Toxnet, Toxicology Data Network, National Library of

Medicine: http://toxnet.nlm.nih.gov/cgi-bin/sis/htmlgen?HSDB

3.

IPCS Ammonium persulphate: Summary, 2010. International Programme on Chemical Safety and the

Commission of the European Communities (IPCS and CEC).

OECD IUCLID Data Set for Ammonium persulfate (CAS No. 7727-54-0); Potassium persulfate (CAS No.

7727- 27-1); Sodium persulfate (CAS No. 7775-27-1), UNEP Publications, 2005.

OECD. Screening Information Dataset (SIDS) Initial Assessment Report for Ammonium persulfate (CAS

No. 7727-54-0); Potassium persulfate (CAS No. 7727- 27-1); Sodium persulfate (CAS No. 7775-27-1),
UNEP Publications, 2005.

3of4


http://toxnet.nlm.nih.gov/cgi-bin/sis/htmlgen?HSDB

A=COM
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Toxicity Summary - Dicoco dimethyl quaternary ammonium
chloride

Chemical and Physical Properties 2

CAS number 61789-77-3
Molecular formula C26Hs6CIN
Molecular weight 418.18 g/mol
Solubility in water 40-5040 mg/L
Melting point 94 °C

Boiling point 135°C
Vapour pressure Low

Henrys law constant No data found
Explosive potential No data found

Flammability potential | No data found

Colour/Form Solid

Overview Dicoco dimethyl quaternary ammonium chloride is from a subgroup of quaternary
ammonium salts that are derived from chemicals that have a biological origin. The
substance represented by CAS# 61789-77-3 is expected to be a mixture of
discrete chemicals with two alkyl chains of six to 18 carbons derived from coconut
oil.

Commercially available quaternary ammonium surfactants are often prepared
indirectly from natural fats and oils. Natural fats derived from the fatty tissue of
sheep or cattle, oil obtained from the kernel of the seed of Cocos nucifera
(coconut), and seeds of Glycine soja (soybean) are used to prepare tallow alkyl-,
coconut oil alkyl-, and soybean oil alkyl-ammonium compounds, respectively (Ash
and Ash, 2004a; b). These surfactants have carbon chains with even numbers of
carbon atoms, as fatty acid biosynthesis occurs mainly through addition of two
carbon units in the form of acetyl-CoA (Voet and Voet, 1990). The major process
for transforming fats and oils of biological origins into oleochemicals is the
hydrolysis of natural triglycerides into glycerine and mixed fatty acids (Corma, et
al., 2007). Reaction of these fatty acids and ammonia followed by hydrogenation
produces fatty amines (Corma, et al., 2007), which are then alkylated at the
nitrogen atom by reaction with chloromethane (de Oude, 1992). Alternatively, the
fatty acids may be reacted with trimethylamine followed by hydrogenation to form
quaternary ammonium compounds (Qadir, et al., 2014).

Chemicals in this group are a source of cationic surfactants that have a wide
range of industrial applications reported internationally. They are used in cleaning
and washing agents as well as cosmetics, such as hair conditioners, hand soaps
and deodorants. Due to their biocidal activity, they are used in agricultural and
non-agricultural pesticides, disinfectants and preservatives (Nordic Council of
Ministers, 2015; US EPA, 2015). There is also some indication of use as
algaecides, indicating potential water treatment uses (US EPA, 2015; US NLM,

2011).
Environmental Fate 2
Soil/Water/Air The chemicals in this group are all salts of quaternary ammonium surfactants and

are therefore expected to have low volatility (de Oude, 1992). The water solubility
values reported were determined at the critical micelle concentrations (CMCs), as
is appropriate for surface-active substances. CMCs decrease with increasing alkyl
chain lengths, and di-alkyl quaternary ammonium compounds have lower CMCs
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compared to mono-alkyl quaternary ammonium compounds with comparable alkyl
chain lengths (Tezel, 2009). The octanol-water partition coefficient parameter (K)
of the chemicals in this group is not considered to provide a reliable indicator of
the partitioning behaviour of surface active substances in the environment
(McWilliams and Payne, 2001; Shorts, et al., 2010), and therefore has not been
reported.

The quaternary ammonium cations from substances in this group partition
between water and sediment, or remain in soil when released from industrial
uses. The chemicals in this group are quaternary ammonium salts. If discharged
into natural waters, the chemicals are expected to dissociate and release their
quaternary ammonium cations. The quaternary ammonium cations can adsorb to
clays and natural organic materials, such as humic substances (de Oude, 1992).
They are expected to remain in soil as they are strongly adsorbed and immobile
(Zhang, et al., 2015).

The quaternary ammonium cations from substances in this group are
biodegradable. Di-alkyl quaternary ammonium cations are also found to be
rapidly biodegradable in water, undergoing 79 to 80% degradation after 2 days for
those with C alkyl chains (CAS RNs 61789-80-8 and 61789-77-3) (US EPA,
2016).

The quaternary ammonium cations from substances in this group have low to
moderate bioaccumulation potential in aquatic organisms. The chemicals in this
group are not expected to undergo long-range transport based on their low
volatility and their biodegradability in the environment. Quaternary ammonium
cations adsorbed to clays, sediment and soil containing organic carbon (de Oude,
1992; Ivankovic and Hrenovic, 2010) are strongly bound and immobile (Zhang, et
al., 2015).

Limited human health toxicity information is available for
Dicocodimethylquaternaryammonium chloride, as such, information for
dioctadecyldimethylammonium chloride (DODMAC) has been included below.

Human Health Toxicity Summary '3

Chronic Repeated Following repeated oral exposure of 500 mg/kg bw/d of DODMAC to rats

Dose Toxicity degeneration of adrenal cortex was induced. No adverse effects were reported up
to 100 mg/kg bw/d DODMAC (NOAEL). After repeated dermal application to
rabbits, local irritation but no systemic toxic effects were observed up to 40 mg/kg
bw/d (NOAEL). A systemic LOAEL was not determined. There is no information
on effects after prolonged inhalation exposure to rodents.

Carcinogenicity No data is available on carcinogenic effects of DODMAC. There are no data from
mutagenicity studies which give concern regarding carcinogenicity of both
substances.

Mutagenicity/ DODMAC showed negative results in bacterial mutation tests and in an in vitro

Genotoxicity chromosomal aberration test. There is no evidence of a genotoxic potential of the
substance

Reproductive Toxicity / | In an oral study on rats according to OECD Guideline 421 a dose of 500 mg/kg
Developmental bw/d led to impaired reproductive performance in combination with clear signs of
Toxicity/Teratogenicity | general toxicity. Based on the reduced mating, fertility and gestation indices a
NOAEL for reproductive toxicity of 125 mg/kg/d can be estimated.

Acute Toxicity In rats, the substance exhibited only low acute toxicity with oral LD50 > 2000
mg/kg bw, dermal LD50 > 200 mg/kg bw and inhalation LC50 > 180 mg/I/1 hour
Irritation Pure DODMAC causes serious damage to the eyes but only moderate irritation to

the skin of rabbits. Data on respiratory irritation is not available. Technical grade
DODMAC, however, has proven to be corrosive to the skin of rabbits because of
a high content of isopropanol
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Sensitisation

DODMAC enhances the allergic potency of other chemical substances, but does
not seem to cause skin sensitization by itself as judged on the basis of tests with
relevant concentrations of DODMAC.

Health Effects
Summary

Key Study/Critical
Effect for Screening
Criteria

Ecological Toxicity 2

Aquatic Toxicity

The key study chosen for the determination of a drinking water guidance value is
the subacute oral rat study, where the NOAEL was 100 mg/kg/d. The oral RfD for
Dicoco dimethyl quaternary ammonium chloride is thus based on the NOAEL of
100 mg/kg/day. Uncertainty factors: 10 (interspecies variability); 10 (intraspecies
variability); 10 (subchronic to chronic).

Oral RfD: 100/1000 = 0.1 mg/kg/day

Drinking water guideline value = 0.39 ppm

The following measured median lethal concentration (LC50) and median effective
concentration (EC50) values for model organisms across three trophic levels were
reported in the Screening-Level Hazard Characterisation conducted by the United
States Environmental Protection Agency (US EPA, 2008), the European Union
Risk Assessment Report (IHCP, 2009), and the databases included in the OECD
QSAR Toolbox (LMC, 2013)

Fish Lepomis macrochirus (Bluegill) 96 h LC50 = 1.04 mg/L
Invertabrate Daphnia magna (Water flea) 48 h LC50 = 0.16 mg/L
Algae Pseudokirchneriella subcapitata (Green algae) 96 h EC50 = 0.46 mg/L

The following no-observed effect concentration (NOEC) values for model
organisms across two trophic levels were reported in the European Union Risk
Assessment Report (IHCP, 2009) and the databases included in the OECD
QSAR Toolbox (LMC, 2013).

Invertebrates Daphnia magna (Water flea) 21 d NOEC = 0.38 mg/L
Algae Pseudokirchneriella subcapitata (Green algae) 96 h NOEC = 0.16 mg/L

While the chemicals in this group can be very toxic to aquatic organisms, they are
efficiently removed from wastewater in sewage treatment plants and they typically
undergo rapid biodegradation in water and soil.

Determination of PNEC
aquatic

Australian Hazard
Classification

Current Regulatory Controls?

The calculated PNEC for mono-alkyl quaternary ammonium compounds with C
alkyl chains is 3.6 pg/L based on the 72 h NOEC of 0.0018 mg/L for algae. The
laboratory endpoint value for algae was divided by an assessment factor of 10 to
account for interspecies variation and the derived value was then multiplied by a
factor of 20 to account for the 5% bioavailable fraction in environmental waters.
The calculated PNEC for di-alkyl quaternary ammonium compounds with C alkyl
chains is 2.8 pg/L based on the 96 h EC50 of 0.014 mg/L for algae. This value
was calculated by a similar procedure as applied to the mono-alkyl quaternary
ammonium compound, but using an assessment factor of 100 in accordance with
standard methodology for deriving PNECs from acute toxicity endpoint values
(EPHC, 2009).

No data available

Australian
Occupational
Exposure Standards

No data available

International
Occupational
Exposure Standards

No data available

Australian Food
Standards

No data available

Australian Drinking
Water Guidelines

No data available
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Aquatic Toxicity
Guidelines

PBT Assessment 2
P/vP Criteria fulfilled?

The use of the chemicals in this group is not subject to any specific national
environmental regulations.

Not Persistent (Not P). Based on results obtained from biodegradation studies, all
chemicals in this group are categorised as Not Persistent.

B/vB criteria fulfilled?

Not Bioaccumulative (Not B). Based on the available measured bioconcentration
data, all chemicals in this group are categorised as Not Bioaccumulative.

T criteria fulfilled?

Toxic (T). Based on available acute ecotoxicity values below 1 mg/L and/or
chronic ecotoxicity values below 0.1 mg/L, all chemicals in this group are
categorised as Toxic.

Overall conclusion

Not P, Not B, T. The chemicals in this group are not PBT substances according
to domestic environmental hazard criteria.

Revised

December 2018
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Poly(tetrafluoroethylene)

Chemical and Physical Properties??

CAS number

9002-84-0

Molecular formula

(No data available.

Molecular weight

Likely >1000 MW

Solubility in water

No data available.

Melting point

No data available.

Boiling point

No data available.

Vapour pressure

No data available.

Henrys law constant

No data available.

Explosive potential

No data available.

Flammability potential

No data available.

Colour/Form

No data available.

Overview

Soil/Water/Air

Chronic Repeated
Dose Toxicity

Environmental Fate'?2

Human Health Toxicity Summary"?

No studies are available. The polymer is not expected to be readily biodegradable.
Biodegradation is limited due to the very high molecular weight and the low water
solubility of the polymer. Due to its high molecular weight, the polymer is not
expected to bioaccumulate.

This chemical has been identified by NICNAS to be of low concern to human
health and thus required no further assessment.

The polymer is not expected to be readily biodegradable. Biodegradation is limited
due to the very high molecular weight and the low water solubility of the polymer.
Due to its high molecular weight, the polymer is not expected to bioaccumulate.

No data available.

Carcinogenicity

No data available.

Mutagenicity/
Genotoxicity

No data available.

Reproductive Toxicity /

Developmental
Toxicity/Teratogenicity

No data available.

Acute Toxicity

No data available.

Irritation

No data available.

Sensitisation

No data available.

Health Effects
Summary

This chemical has been identified by NICNAS to be of low concern to human
health.

Key Study/Critical
Effect for Screening
Criteria

Aquatic Toxicity

Ecological Toxicity'?

No data available.

Limited information is available. The polymer is expected to be a low concern for
toxicity to aquatic organisms. Due to its poor solubility and high molecular weight, it
is not expected to be bioavailable. It does not contain any reactive functional
groups.
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Determination of PNEC
aquatic

Australian Hazard
Classification

No PNEC values were calculated.

No data available.

Australian
Occupational Exposure
Standards

No data available.

International
Occupational Exposure
Standards

No data available.

Australian Food
Standards

No data available.

Australian Drinking
Water Guidelines

No data available.

Aquatic Toxicity
Guidelines

P/vP Criteria fulfilled?

PBT Assessment’?

No data available.

The polymer is not readily biodegradable, hence it meets the screening criteria for
persistence.

B/vB criteria fulfilled?

The polymer is expected to have a very high molecular weight and poor water
solubility. It is not expected to be bioavailable, hence this polymer does not meet
the criteria for bioaccumulation.

T criteria fulfilled?

There are no aquatic toxicity studies on the polymer. It is expected to have low
concern for aquatic toxicity because of its very high molecular weight and poor
water solubility. As such, the polymer does not meet the criteria for toxicity.

Overall conclusion

Not PBT

Revised

April 2022
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Toxicity Summary - Propan-2-ol (Isopopranol)

Chemical and Physical Properties™3+56

CAS number 67-63-0

Molecular formula CsHsO

Molecular weight 60.10 g/mol

Solubility in water 100 vol% at 20 °C (miscible)
Melting point -88.5 °C

Boiling point 82.5°C

Vapour pressure

45.4 mm Hg at 25°C

Henrys law constant

7.52 x 10 atm m3/mole

Explosive potential

Is classified as explosive. The vapours may form an explosive mixture with air.

Flammability potential

Flammable liquid and vapour.

Colour/Form

Colourless liquid with a pleasant odour.

Overview

Soil/Water/Air

Chronic Repeated
Dose Toxicity

Environmental Fate'#5¢

Human Health Toxicity Summary 23456

Isopropanol (IPA) is a high production volume chemical which has wide use as an
industrial solvent and as a component in numerous industrial and consumer
products. It has a potential for widespread exposure to both workers and
consumers. Based upon physical and chemical properties, isopropanol is not
expected to persist in the environment. Aerobic biodegradation of isopropanol
occurs rapidly. IPA is not expected to persist in soil due to low soil adsorption and
rapid evaporation to air. In the air, isopropanol is subject to rapid oxidation by
hydroxyl radical attack. IPA has a low order of toxicity to aquatic organisms and
plants, and bioconcentration in aquatic organisms is not expected to occur.

Based on calculated results from a Level | fugacity model, isopropanol is
expected to partition primarily to the aquatic compartment (77.7%) with the
remainder to the air (22.3%) (OECD, 1977a,b). Aerobic biodegradation of
isopropanol has been shown to occur rapidly under nonacclimated conditions,
based on a result of 49% biodegradation from a 5-day BOD test (Bridie et al.,
1979). Additional biodegradation data developed using standardized test methods
show that isopropanol is readily biodegradable in both freshwater and saltwater
media (72 to 78% biodegradation in 20 days) (Price et al., 1974).
Bioconcentration of isopropanol in aquatic organisms is not expected to occur
based on a measured log n-octanol/water partition coefficient (log Kow) of 0.05, a
calculated bioconcentration factor of 1 for a freshwater fish, and the unlikelihood
of constant, long-term exposures (OECD 1977a,b).

Considering the lowest observed adverse effect levels (LOAELSs) available from a
12-week rat study (1390 mg/kg bw/day), and based on the treatment-related
effects reported in various repeated dose toxicity studies, the chemical is not
considered to cause serious damage to health from repeated oral exposure.

Male Wistar rats were administered the chemical at concentrations of 0, 1, 2, 3, or
5 % (0, 870, 1390, 1700, or 2500 mg/kg bw/day) in drinking water for 12 weeks.
The top dose was reduced to 4 % due to unpalatability after two weeks.
Significantly decreased bodyweights were seen at the two highest doses and
dose-related increases in relative liver and kidney weights were also significant at
1390 mg/kg bw/day and above. Relative adrenal weights were also significantly
increased at the two highest doses; increased testis weight was noted only at the
top dose. A dose-dependent increase of hyaline casts and hyaline droplet
formation in the proximal tubules of the kidneys was also noted. The no observed
adverse effect level (NOAEL) was determined to be 870 mg/kg bw/day, based on
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liver and kidney effects observed at the LOAEL of 1390 mg/kg bw/day (OECD,
2002; EFSA, 2005).

In another repeated dose study, rats (strain not specified) were administered the
chemical in drinking water at doses of 600 or 2300 mg/kg bw/day for males and
1000 or 3900 mg/kg bw/day for females for 27 weeks. Male rats showed
decreased bodyweight gain during the first 13 weeks and increased bodyweight
gain for the remainder of the treatment. Female rats showed decreased
bodyweight gain throughout the dosing period. No other effects were reported.
The NOAELs were 2300 and 1000 mg/kg bw/day for males and females,
respectively. The LOAEL in females was 3900 mg/kg bw/day but could not be
established in males (OECD, 2002).

Several repeated dose inhalation studies were available in rats and mice.
Considering the no observed adverse effect concentrations (NOAECSs) available
from these studies (500 ppm), and based on the treatment-related effects
reported, the chemical is not considered to cause serious damage to health from
repeated inhalation exposure.

The kidney appears to be the target organ with kidney lesions and changes in
urine chemistry indicative of impaired kidney function observed at doses 22500
ppm in animals exposed to the chemical for 78 weeks (effects not observed in 13-
week studies). Transient signs of narcosis were observed for both mice and rats
at doses 21500 ppm (OECD, 2002; REACH; US EPA, 1986).

The investigation by Burleigh-Flayer et al. (1997), showed chronic kidney effects
in rodents and is the only study that conducted lifetime rodent exposure to
isopropanol. The kidney effects seen in this study were not reported in the 13-
week studies by Burleigh-Flayer et al. (1994) which possibly indicates that longer
term exposure is necessary for the development of the lesions. The increased
hyaline droplets in the kidney observed in the study of Burleigh-Flayer et al.
(1994) are a male rat-specific nephropathy and is not considered to be relevant to
humans. The LOAEC and NOAEC established from the critical study were 2500
and 500 ppm, respectively, which are equivalent to 1275 and 255 mg/kg bw/day,
respectively.

Although limited information is available, it has been reported that oral intake of
low doses of the chemical (2.6 or 6.4 mg/kg bw/day) by groups of eight men for
six weeks had no effect on their blood cells, serum or urine and also produced no
clinical symptoms (HSDB).

Carcinogenicity

Based on available data, the chemical is not considered to be carcinogenic
(OECD, 2002; WHO, 1990a; EFSA, 2005; REACH).

The International Agency for Research on Cancer (IARC) has concluded that
there is inadequate evidence for the carcinogenicity of isopropanol in laboratory
animals and humans, placing the chemical in Group 3 (Not classifiable as to its
carcinogenicity to humans) (IARC, 1999). Although there are no carcinogenicity
studies available for the chemical by oral exposure, studies are available for
inhalation exposure in rats and mice.

In a carcinogenicity study (OECD TG 451), F344 rats were exposed (whole-body)
through inhalation to vapours of the chemical at concentrations of 0, 500, 2500,
and 5000 ppm for six hours a day, five days a week for two years. The only
neoplastic lesion found was stated to be increased frequency of interstitial
(Leydig) cell adenoma of the testis (77.3, 86.7 and 94.7 % at low, mid and top
dose groups, respectively). The authors did not consider the tumours to be
treatment related as testicular adenomas are a common finding in aged male rats
and that incidence of this spontaneous tumour reported for the control group (64.9
%) of this study was lower than the historical incidence (88 %) of control F344 rats
of numerous two-year National Toxicology Program (NTP) carcinogenicity
studies. In a similar carcinogenicity study, CD-1 mice were also exposed (whole-
body) through inhalation_to vapours of the chemical at concentrations of 0, 500,
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2500, and 5000 ppm for six hours a day, five days a week for 18 months. No
increased frequency of neoplastic changes was reported in any of the treated
groups (OECD, 2002; EFSA, 2005; REACH).

Mutagenicity/
Genotoxicity

The chemical does not show specific reproductive or developmental toxicity. Any
reproductive and developmental effects were only observed secondary to
maternal toxicity.

Reproductive Toxicity /

Developmental
Toxicity/Teratogenicity

The chemical does not show specific reproductive or developmental toxicity. Any
reproductive and developmental effects were only observed secondary to
maternal toxicity.

Several one or two-generation reproductive toxicity studies (rats) and
developmental studies (rats and rabbits) were available. Other than a statistically
significant reduction in the male mating index observed in a recent two generation
study (high dose, 1000 mg//kg bw/day second generation males), there were no
other effects on reproductive indices, including fertility and gestational indices and
histopathology of the reproductive organs. The NOAELSs for reproductive toxicity
were reported as 2500 mg/kg bw/day. A benchmark dose (BMD) assessment
was conducted for the study’s developmental and reproductive findings (Shipp et
al., 1996). For the offspring developmental effects, BMD dosages (BMDL5) of 449
and 418 mg/kg/day were estimated for the F1 and F2 generations, respectively.
Based upon the decrease in male mating index observations in the P2 males, a
BMDL10 of 407 mg/kg/day was estimated for reproductive effects (OECD, 2002;
EFSA, 2005; REACH). Developmental effects, including a reduction in postnatal
survival and decreased foetal bodyweights, occurred only at maternally toxic
doses. No accompanying malformations were observed.

In a developmental toxicity study (US EPA TSCA Guidelines), pregnant Sprague
Dawley (SD) rats were administered the chemical by gavage at 0, 400, 800 or
1200 mg /kg bw/day on gestational days 6—15. In the same study, pregnant New
Zealand white rabbits were dosed orally with the chemical at 0, 120, 240 or 480
mg/kg bw/day during gestational days 6—18. There was no evidence of
developmental toxicity in rats and rabbits at any tested dose. There was mortality
of two dams (8%) at 1200 mg/kg and one dam (4%) at 800 mg/kg. Reduced
maternal gestational weight gain associated with significantly reduced gravid
uterine weights was noted in the higher dose group. The NOAEL for maternal
toxicity in rats was reported to be 400 mg/kg bw/day. The NOAEL for
developmental toxicity in rats was established as 400 mg /kg bw/day, based on
significantly reduced foetal litter body weights at the 800 and 1200 mg/kg dose
levels. The NOAEL for maternal toxicity in rabbits was determined to be 240
mg/kg bw/day, based on decreased maternal bodyweight and profound clinical
signs (peripheral vasodilatation, cyanosis, lethargy, laboured respiration) of
toxicity seen at the top dose. There was no evidence of any developmental
toxicity and the NOAEL for developmental toxicity was established as the highest
dose: 480 mg/kg bw/day. There was no evidence of any teratogenicity in either
studies in rats and rabbits (US EPA, 1995; OECD, 2002; EFSA, 2005; HSDB;
REACH).

Acute Toxicity

The chemical was of low acute toxicity in animal tests following oral exposure.
The median lethal dose (LD50) in rats is greater than 2000 mg/kg bw. Observed
effects included irritation and respiratory arrest while under narcosis (OECD,
2002; WHO, 1990a; HSDB).

The chemical was of low acute toxicity in an animal test following dermal
exposure. The median lethal dose (LD50) in rats is greater than 2000/kg mg/kg
bw. Observed effects were not reported (OECD, 2002; WHO, 1990a; HSDB).

The chemical was of low acute toxicity in animal tests following inhalation
exposure with reported median lethal concentrations (LC50) >20 mg/L in rats
(OECD, 2002; HSDB). Observed effects included severe irritation of the mucous
membranes and central nervous system depression as indicated by ataxia,
prostration and narcosis.
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The chemical is currently classified with the risk phrase ‘Vapours may cause
drowsiness and dizziness (R67)’ in Australia (Safe Work Australia—HSIS).

In an acute inhalation toxicity study (OECD TG 403), Fischer 344 (F344) rats
were exposed (whole-body exposure) to the chemical at 500, 1500, 5000, and
10000 ppm for six hours (instead of the standard four hours). Transient
concentration-related narcosis and/or central nervous system sedation was noted
in the study and the motor activity was decreased at 1500 ppm (males only), 5000
ppm (both sexes). Severe central nervous system depression was seen in the
10000 ppm group. After one and six hours exposure at 10000 ppm, prostration,
severe ataxia, decreased arousal, slowed or laboured respiration, decreased
neuromuscular tone, hypothermia, and loss of reflex function was observed
(OECD, 2002; REACH).

Acute intoxication incidents in humans with the chemical have been reported
(WHO, 1990b; OCED, 2002; HSDB).

Ingestion and inhalation are the common routes of poisoning in humans. Acute
intoxication of the chemical has a rapid onset (30—60 minutes) following ingestion,
and reported symptoms included drowsiness, poor coordination, abdominal pain,
cramps, nausea, vomiting and diarrhea, with unconsciousness and death
following massive exposure. Inhaling high concentrations of the chemical can
cause nausea, headache, light headedness, drowsiness, ataxia and deep
narcosis (WHO, 1990b; OECD, 2002; HSDB).

Irritation Isopropanol applied to the intact or abraded skin of rabbits and guinea pigs
produced negligible irritation (Nixon et al., 1975). Liquid isopropanol is moderately
irritating to the eyes of rabbits (Griffith et al., 1980; WHO, 1990). Isopropanol
produced little irritation when tested on the skin of six human subjects (Bevan,
2012).The chemical is classified as hazardous with the risk phrase 'lrritating to
eyes' (Xi; R36) in HSIS (Safe Work Australia). The available data support this
classification (OECD, 2002; WHO, 1990a; REACH).

Sensitisation There have been reports of isolated cases of dermal irritation and/or skin
sensitization (Bevan, 2012). Except for three case reports, the positive reactions
were observed on patch testing patients with contact dermatitis due to ethanol.
These patients also had a positive reaction to ethanol. The chemical does not
contain a structural alert for skin sensitisation (OECD Toolbox).

Health Effects The critical health effects for risk characterisation include the potential for eye

Summary irritation and intoxication symptoms following inhalation of high vapour
concentrations.

Key Study/Critical The most appropriate NOAEC for risk assessment, determined from the 104-

Effect for Screening week study by Burleigh-Flayer et al. (1997), is 255 mg/kg bw/day based on kidney

Criteria effects at the LOAEC of 1275 mg/kg bw/day.

Uncertainty factors: 10 (interspecies variability); 10 (intraspecies variability)
Oral Reference Dose = 255/100 = 2.55 mg/kg/day Drinking water = 10 mg/L

Ecological Toxicity 2*°

Aquatic Toxicity The 96-hour LC50 in Pimephales promelas is 9,640 mg/L (Veith et al., 1983). The
24- hour EC50 in Daphnia magna is >10,000 mg/L (Brinkmann and Kuehn, 1977).
Chronic aquatic toxicity has also been shown to be of low concern, based on 16-
and 21-day NOEC values of 141 and 30 mg/L, respectively, for the freshwater
invertebrate Daphnia magna (Hermens et al., 1985); OECD, 1977a,b). Toxicity of
isopropanol to plants is expected to be low, based on a 7-day toxicity threshold
value of 1,800 mg/L for freshwater algae (Bringmann and Kuehn, 1980).

Determination of PNEC | PNECaquatic: Experimental results are available for three trophic levels. Acute
aquatic E(L)C50 values are available for fish (9,640 mg/L) and invertebrates (>10,000
mg/L). Results from chronic studies are available for invertebrates (16- and 21-
day NOECs for Daphnia are 141 and 30 mg/L, respectively). On the basis that the
data consists of a chronic study on one trophic level, an assessment factor of 100
has been applied to the lowest reported NOEC of 30 mg/L for Daphnia. The
PNECaquatic is 0.3 mg/L.

Current Regulatory Controls ’
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Australian Hazard
Classification

The chemical is classified as hazardous, with the following risk phrases for human
health in the Hazardous Substances Information System (HSIS) (Safe Work
Australia):

Xi; R36 (Irritation)

R67 (Vapours may cause drowsiness and dizziness)

Australian
Occupational
Exposure Standards

The chemical has an exposure standard of 983 mg/m? (400 ppm) time weighted
average (TWA) and 1230 mg/m? (500 ppm) short-term exposure limit (STEL).

International
Occupational
Exposure Standards

The following exposure standards are identified (Galleria Chemica):

An exposure limit (TWA) of 245-999 mg/m? (100—400 ppm) in countries such as
Canada, Denmark, Iceland, Germany, Norway, Sweden, Spain, Switzerland, UK,
and USA.

An exposure limit (STEL) of 600—-1250 mg/m? (250-500 ppm) in countries such as
Canada, France, Spain, Sweden, Switzerland, UK, and USA.

Australian Food
Standards

Isopropanol is listed in Standard 1.3.1 of the Australia New Zealand Food
Standards Code and has a permitted use as a food additive at a maximum
permitted level of 1000 mg/kg (Food Standards Australia New Zealand 2013).

Australian Drinking
Water Guidelines

No data available

Aquatic Toxicity
Guidelines

P/vP Criteria fulfilled?

PBT Assessment 4°

No data available

Isopropanol is readily biodegradable and thus it does not meet the screening
criteria for persistence.

B/vB criteria fulfilled?

Based on a measured log Kow of 0.05 and a calculated BCF of 1, isopropanol
does not meet the screening criteria for bioaccumulation.

T criteria fulfilled?

The chronic toxicity data on isopropanol show NOECs of >0.01 mg/L. Thus,
isopropanol does not meet the screening criteria for toxicity.

Overall conclusion

Not a PBT substance (based on screening data).

Revised

December 2019
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Toxicity Summary - Potassium chloride

Chemical and Physical Properties 238910

CAS number 7447-40-7
Molecular formula KCI

Product name --

Molecular weight 74.55 g/mol
Solubility in water 34.20 at 20 -C
Melting point 771.00 -C
Boiling point 1500 -C

Vapour pressure

White crystals or crystalline powder

Henrys law constant

No data found

Explosive potential

No data found

Flammability potential

Not explosive

Colour/Form

Not flammable

Overview

Soil/Water/Air

Environmental Fate'38°

Potassium is an essential element in the body. It is the main intracellular cation
with 98% of total body potassium located within the cells. It is mainly used in
fertilisers, medicine, lethal injections, scientific applications, feedstock, food
processing and as a sodium substitute in table salt. Potassium chloride is an
essential element with homeostatic physiological processes regulating levels in
the body. In cases of increased exposure to high levels of potassium significant
health effects in people with kidney disease or other conditions, such as heart
disease may result. Potassium chloride as an inorganic salt is not subjected to
further degradation processes in the environment once it dissociates into its
respective ions. In water, potassium chloride is highly water soluble, and readily
undergoes dissociation. In soil, transport and leaching of potassium and chloride
ions is affected by the clay minerals (type and content), pH, and organic matter.

This chemical has been identified by NICNAS to be of low concern to human
health based on an initial screening approach and thus required no further
assessment.

KCl is a solid inorganic salt that is highly soluble in water (342 g/L at 20° C).
Potassium chloride fully dissociates in aqueous solutions to K+ and ClI- ions. Cl,
either as an inorganic salt or as K+ and CI- ions, is ubiquitous in the environment.
There is no potential for bioaccumulation or bioconcentration. Potassium and
chloride ions are essential to all living organisms and their intracellular and
extracellular concentrations are actively regulated.
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Chronic Repeated Fourteen female rats were given KCI in their drinking water (approximately 5,250
Dose Toxicity mg/kg/day) for 105 days. Ten rats were sacrificed after 105 days of exposure for
examination of the heart, kidneys and the adrenals; four rats (recovery group)
were kept for an additional month. KCI exposure resulted in decreased heart
weight, increased kidney weight, and enlargement of part of the adrenals. All
changes were reversible within one month of exposure (Bacchus, 1951).F344/Slic
male rats were given 0, 110, 450 or 1,820 mg/kg/day KCl in feed for two years. At
the end of the study, survival rates were 48%, 64%, 58% and 84% in the controls,
110, 45 and 1,820 mg/kg/day groups. Nephritis was reported to be predominant in
all groups, including the controls. The only treatment-related effect observed was
gastritis(inflammation of the stomach lining). The incidence of gastritis and ulcers
were 6%, 18%, 18% and 30% in the controls, 110, 450 and 1,820 mg/kg/day
groups (Imai et al., 1968). Male and female Wistar rats were fed diets containing 0
or 3% KCI over a total period of 30 months: Examination after 13 weeks (10
rats/sex/group), after 18 months (15 rats/sex/group) and after 30 months (50
rats/sex /group). Due to the reduction of feed intake the mean test substance
intake and mean body weight decreased in time. After 30 months of treatment,
there was hypertrophy of the zona glomerulosa in the adrenals (24/50 treated rats
versus 4/50 in controls); and cystitis in the urinary bladder (males: 3/59; females
3/50) and single epithelial hyperplasia of the bladder (males 3/50; females 2/50)
(Lina et al., 1994; Lina and Kuijpers, 2004).

Carcinogenicity Potassium chloride has not been evaluated and is not listed by the IARC as a
carcinogen.

In a long-term study, male rats (50 per group) were fed potassium chloride in the
diet at levels of 110, 450 or 1820 mg/kg bw/day for 2 years. No carcinogenic
effects were observed in male rats.

Mutagenicity/ No gene mutation ns were reported in bacterial tests, with and without metabolic
Genotoxicity activation. However, high concentrations of potassium chloride showed positive
results in a range of genotoxic screening assays using mammalian cells in
culture. The action of potassium chloride in culture seems to be an indirect effect
therefore further in vivo studies were not considered necessary.

Reproductive Toxicity / | A developmental study revealed no foetotoxic or teratogenic effects of potassium
Developmental chloridel in doses up to 235 mg/kg/day (mice) and 310 mg/kg/day (rats). No
Toxicity/Teratogenicity | fertility study has been located. Further human and ecological assessment was
not recommended by the OECD SIDS.

Acute Toxicity Potassium chloride is an essential element with homeostatic physiological
processes regulating levels in the body. In cases of increased exposure to high
levels of potassium significant health effects in people with kidney disease or
other conditions, such as heart disease may result. Adverse health effects due to
consumption of potassium from drinking water are unlikely to occur in healthy
individuals. Acute effects are rare in humans although under particular
circumstances severe effects may occur. Lethal effects were observed in a 2
month old baby fed 15,000 mg potassium chloride for 2 days and in another case
report where an adult woman had ingested slow released potassium chloride
tablets (35, 000 mg). The most common form of ingestion is through drinking
water. It is not considered necessary to establish a health-based guideline value
for potassium in drinking water due to its lack of toxicity.

Irritation Slight skin and eye irritant. A threshold concentration for skin irritancy of 60% was
seen when potassium chloride in aqueous solution was in contact with skin of
human volunteers. The threshold concentration when applied to broken skin was
5%.

Sensitisation No data found.
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Key Study/Critical
Effect for Screening
Criteria

Aquatic Toxicity

Ecological Toxicity 38910

In a two-year rat feeding study, there was an increased incidence of gastritis and
ulcers at dose levels of >110 mg/kg/day (Imai et al., 1968). There was no NOAEL.
Thus, the LOAEL for this study is 110 mg/kgday. Since the gastritis and ulcers are
the result of a localized irritation effect of the test substance (site of contact) in the
gastrointestinal tract, an uncertainty factor for interspecies variability is deemed
unnecessary. For systemic effects, the NOAEL for the two-year rat feeding study
is considered to be 1,820 mg/kg/day, the highest dose tested. Uncertainty factors:
10 (intraspecies variability); 10 (interspecies variability); 1 (intraspecies variability)
Oral Reference Dose = 1,820/100 = 18.2 mg/kg/day Drinking water guideline: 71
ppm

In a guideline study, the 96-hour LC50 in Pimephales promelas was reported to
be 880 mg/L (Mount et al., 1997). The 48-hour LC50 values from two studies on
Lepomis macrochirus (Patrick et al., 1968; Trama, 1954), and one study each on
Oncorhyncusmykiss and Ictalurus punctatus (Waller et al., 1993) ranged from 720
to 2,010 mg/L. In a guideline study, the 48-hour EC50s in Daphnia magna and
Ceriodaphnia dubia were660 and 630 mg/L, respectively (Mount et al., 1997;
ECHA REACH database). The 48-hour EC50 in Daphnia magna in another study
was also reported to be 177 mg/L

(Biesinger and Christensen, 1972).The toxicity of KCI has been investigated in
one algae species (Nitzschia linearis), showing 120 hour-EC50 (growth rate) of
1,337 mg/L (Patrick et al., 1968). The 72-hour EC50 to Scenedesmus subspicatus
is >100 mg/L (growth rate), with a NOEC of >100 mg/L (ECHA REACH
database). In a fish early-life-stage test with the fathead minnow (Pimephales
promelas), the 7-day NOEC is 500 mg/L (ECHA REACH database). A long term
(21-day) study has been performed on Daphnia magna where effects on
reproduction were investigated for several metals. A 16% impairment of
reproduction (LOEC) was observed at a concentration of 53 mg/L of K +, equal to
KCI concentration of 101 mg/L (Biesinger and Christensen, 1972). The measured
NOEC for Daphnia is 373 mg/L

Determination of PNEC
aquatic

Australian Food
Standards

mg/L. The PNECagquatic is determined to be 3.73 mg/L.
Current Regulatory Controls

PNECaquatic: On the basis of the chronic results for Daphnia, an assessment
factor of 100 has been applied to the lowest reported effect concentration of 373

No data found

Australian Drinking
Water Guidelines

No data found

Aquatic Toxicity
Guidelines

P/vP Criteria fulfilled?

PBT Assessment'8:%10

No data found

Potassium chloride is an organic salt that dissociates completely to potassium
and chloride ions in aqueous solutions. Biodegradation is not applicable to these
inorganic ions; both potassium and chloride ions are also ubiquitous and are
present in most water, soil and sediment. For the purposes of this PBT
assessment, the persistent criteria is not considered applicable to this inorganic
salt.

B/vB criteria fulfilled?

Potassium and chloride ions are essential to all living organisms and their
intracellular and extracellular concentrations are actively regulated. Thus,
potassium chloride is not expected to bioaccumulate.

T criteria fulfilled?

The measured chronic toxicity data for potassium chloride was 373 mg/L for
Daphnia. Thus, potassium chloride does not meet the screening criteria for
toxicity

Overall conclusion

Not PBT
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Toxicity Summary - Talc

Chemical and Physical Properties '#

CAS number 14807-96-6

Molecular formula H2-03-Si 3/4Mg or Mg3Si4010(0OH)2
Molecular weight 78.10 (estimate)

Solubility in water Insoluble in water, cold acids or in alkalis
pH 9.0t09.5

Melting point 800-900°C (disintegration; WHO 2005)
Boiling point 549.7°C (estimate)

Vapour pressure NA

Henrys law constant NA

Explosive potential NA

Flammability potential | Not flammable

Colour/Form white to gray-white, fine crystalline powder.

Overview Talc finely powdered hydrous magnesium silicate mineral sometimes found in
association with asbestos. After being mined, it is processed to remove impurities
and powdered. Talc is a useful commercial product due to its fragrance retention,
luster, purity, softness, and whiteness as well as its chemical inertness and oil
and grease adsorption. Talc is a mineral composed of hydrated magnesium
silicate. Talc refers to both mineral talc and industrial mineral products that are
marketed under the name talc and contain proportions of mineral talc that range
from about 35% to almost 100%. Industrial talc generally refers to products that
contain abundant minerals other than talc; cosmetic talc now normally contains
>98% talc but the content may have been lower in the past. Pharmaceutical talc
contains >99% talc. Talcum powder is cosmetic-grade talc.

This chemical has been identified by NICNAS to be of low concern to human
health based on an initial screening approach and thus required no further
assessment. Further assessment of the environmental risks from the use of this
chemical is also not required.

Environmental Fate 23

Soil/Water/Air As a mineral, talc does not biodegrade
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Human Health Toxicity Summary "2

Chronic Repeated
Dose Toxicity

Carcinogenicity

Talc-based body powder, when used perineally, is classified by IARC as group 2B
as possibly carcinogenic to humans. However, talc for general use not containing
asbestos or asbestiform fibres is classified as group 3 as not classifiable to its
carcinogenicity to humans. Talc containing asbestiform fibres is classified by
IARC as group 1 for carcinogenic to humans. Talc alone failed to induce
respiratory tumors, granulomas or mesothelial proliferation in a hamster study but
produced tumours of the larynx, trachea and lungs when tested in association
with benzo(a)pyrene. In a rat study of aerosol talc there was some evidence of
carcinogenic activity of talc in male F344/N rats and clear evidence of
carcinogenic activity in female F344/N rats. No evidence of carcinogenicity was
evident in intraperitoneal or inhalation studies in hamsters. Male and female
Wistar rats were given in their diet 0 or 50 mg/kg of commercial talc
[characteristics unspecified] for the life of the animals (average survival was 702
and 649 days, respectively). There was no significant difference in the talc-fed
animals compared with control animals (Gibel et al., 1976). In humans and
experimental animals, the effects of talc are dependent on the route of exposure,
and the dose and properties of the talc. Talc pneumoconiosis was somewhat
more prevalent and severe among miners exposed to talc containing asbestiform
minerals and/or asbestos than among those exposed to talc without such
contaminants. However, the role of quartz and asbestos in the observed
pneumoconiosis could not be ruled out. Among drug users, intravenous injection
of talc present as a filler in the drugs resulted in microembolization in a variety of
organs and alterations in pulmonary function. In animal studies, talc has been
shown to cause granulomas and mild inflammation when inhaled. Observations of
the effects that occurred in the lungs of rats exposed by inhalation to talc
suggested that the operative mechanisms may be similar to those identified for
carbon black, and talc is known to cause the release of cytokines, chemokines
and growth factors from pleural mesothelial cells. IARC: There is inadequate
evidence in humans for the carcinogenicity of inhaled talc not containing asbestos
or asbestiform fibres. There is limited evidence in experimental animals for the
carcinogenicity of talc not containing asbestos or asbestiform fibres. Inhaled talc
not containing asbestos or asbestiform fibres is not classifiable as to its
carcinogenicity (Group 3).

Mutagenicity/
Genotoxicity

Talc was not mutagenic in host-mediated assays in mice. It did not produce
chromosomal aberrations or dominant lethal mutations in rats. The IARC (1987)
review of talc included unpublished results from a 1974 study conducted by Litton
Bionetics that showed no mutagenic activity for talc in vitro or in vivo. Talc did not
induce mutations in Salmonella typhimurium strains TA1530 or HisG46, or in the
yeast, Saccharomyces cerevisiae. No chromosomal aberrations were observed in
human fibroblasts treated with talc in vitro. In vivo tests conducted in rats gave
negative results for induction of chromosomal aberrations in bone marrow cells
and dominant lethal mutations in germinal cells

Reproductive Toxicity

Developmental
Toxicity/Teratogenicity

No teratological effects were observed in hamsters, rats, mice, or rabbits after oral
administration of 900-1600 mg/kg. No teratologic effects were observed in
hamsters, rats, mice, or rabbits after oral administration of talc. The doses used
were 1,600 mg/kg for rats and mice on days 6 through 15 of gestation; 1,200
mg/kg for hamsters on day 6 through 10 of gestation; and 900 mg/kg for rabbits
on days 6 through 18 of gestation

Acute Toxicity

Acute inhalation exposure to talc causes symptoms such as cough, dyspnea,
sneezing, vomiting, and cyanosis. Other inhalation exposure symptoms include
diffuse pleural thickening and fibrous adhesions of pleural surfaces. Respiratory
distress syndrome has been reported in children after massive accidental
inhalation of talcum powder. Animal (rat, dog, rabbit) studies showed internal
accumulation of talc after short- and long-term inhalation exposure as well as
numerous lung afflictions such as fibrosis and inflammation.

Irritation

In monkey eyes, talc in the anterior chamber has induced persistent glaucoma.
Talc can induce severe granulomatous reactions when introduced into wounds. It
has induced granulomas in and about the human eye when as a dusting powder
for surgeons' gloves.
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Sensitisation

Talc particles are smaller than 1 um and these particles are respirable and
produce an intense inflammatory response characterized by cough, rhinitis,
dyspnea, and vomiting.

Health Effects

This chemical has been identified by NICNAS to be of low concern to human

Effect for Screening
Criteria

Ecological Toxicity 23

Aquatic Toxicity

Summary health, and it is listed by the US Food and Drug Administration (FDA) as a
Generally Recognised as Safe (GRAS) substance.
Key Study/Critical There are no adequate studies for which to derive am oral reference dose. Talc is

poorly absorbed from the gastrointestinal tract, if at all, and the limited data
available by the oral route indicate that talc is essentially non-toxic by the oral
route of exposure

No data were found. Talc is expected to have low toxicity to the environmental
based on its ubiquity in the environment, its low bioavailability, and its widespread
use in consumer products (Zazenski et al. 1995).

Determination of PNEC
aquatic

Australian Hazard
Classification

Current Regulatory Controls

PNEC values for talc cannot be calculated.

No data available

Australian
Occupational
Exposure Standards

TWA: 2.5 mg/m?3

International
Occupational
Exposure Standards

NIOSH: TWA 2 mg/m3

Australian Food
Standards

No data available

Australian Drinking
Water Guidelines

No data available

Aquatic Toxicity
Guidelines

PBT Assessment ¢

P/vP Criteria fulfilled?

No data available

Talc does not biodegrade in the environment. It is a naturally-occurring mineral
and is persistent in the environment. However, for the purposes of this PBT
assessment, it does not meet the criteria for persistence.

B/vB criteria fulfilled?

Talc is not expected to be bioavailable to aquatic organisms; thus, it is does not
meet the criteria for bioaccumulation

T criteria fulfilled?

Talc is not expected to be bioavailable to aquatic organisms; thus, it is does not
meet the criteria for toxicity.

Overall conclusion

It is not currently possible to categorise the environmental hazards of metals and
other inorganic chemicals according to standard persistence, bioaccumulation
and toxicity (PBT) hazard criteria. These criteria were developed for organic
chemicals and do not take into account the unique properties of inorganic
substances and their behaviour in the environment (UNECE 2007; US EPA
2007).

Revised

April 2018
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Toxicity Summary - Fatty acids, tall-oil, ethoxylated

Chemical and Physical Properties’

CAS number 61791-00-2
Molecular formula C(18-50)H(34-98)0O(3-8)
Molecular weight UvCB

Solubility in water

No data available.

Melting point

-85 °C at 101.3 kPa

Boiling point

No data available.

Vapour pressure

No data available.

Henrys law constant

No data available.

Explosive potential

Non-explosive (100%)

Flammability potential

Not classified

Colour/Form

Liquid

Overview

Soil/Water/Air

Human Health Toxicit

Chronic Repeated
Dose Toxicity

Environmental Fate'

This substance is used by consumers, in articles, by professional workers
(widespread uses), in formulation or re-packing, at industrial sites and in
manufacturing.

One study investigating the adsorption/desorption behaviour of Fatty acids, tall-oil,
ethoxylated (CAS 61791-00-2) is available. The study was performed according to
GLP and OECD guideline 121 (BASF 2017). 6 different peaks were observed with
log Koc values ranging from < 1.8 to > 5.63. The two main components (> 85%)
show log Koc values > 4. Thus, adsorption of Fatty acids, tall-oil, ethoxylated to
solid soil is expected. The test with the source substance was conducted
according to OECD Guideline 301B, under GLP conditions (BASF 2005).
Domestic, non-adapted activated sludge was exposed to the test substance for 28
days at 22°C, and biodegradation was measured by CO2 consumption. After 28
days, the test substance reached a biodegradation of 90 - 100 %. Based on the
results for the read-across substance, Fatty acids, tall oil, ethoxylated (EO > 1 <
2.5) (CAS 61791-00-2) is considered to be readily biodegradable. The test
substance consists of components with log Kow values in the range of 5 to > 10
(KOWWIN v1.68) indicating a potential for bioaccumulation. But due to rapid
environmental biodegradation, metabolisation via enzymatic hydrolysis
(monoesters and diesters) as well as sterical hindrance of crossing biological
mebranes (high molecular weight of diesters) a relevant uptake and
bioaccumulation in aquatic organisms is not expected. This is supported by low
BCF values of < 100 L/kg ww (BCFBAF v3.01, Arnot-Gobas, including
biotransformation, upper trophic) calculated for different components of the UVCB
(mono- and diester EO1 to EOS5). Thus, taking all information into account, the
test substance is not considered to be bioaccumulative.

Summary '

Under the conditions of this Combined Repeated Dose Toxicity Study with the
Reproduction/Developmental Toxicity Screening Test, the oral administration by
gavage of test substance to Wistar rats revealed no adverse signs of toxicity in
male and female animals at a dose level of 1000 mg/kg bw/d. Thus, the no
observed adverse effect level (NOAEL) for general systemic toxicity was 1000
mg/kg bw/d for male and female Wistar rats.

Carcinogenicity

No data available.

Mutagenicity/
Genotoxicity

The test substance is not mutagenic in bacteria, as determined in an OECD 471
study.

The test substance is not chromosome damaging, as determined in an OECD 487
study.
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The test substance is not mutagenic in mammalian cells, as determined in an
OECD 476 study.

Reproductive Toxicity /

Developmental
Toxicity/Teratogenicity

Under the conditions of this Combined Repeated Dose Toxicity Study with the
Reproduction/Developmental Toxicity Screening Test, the oral administration by
gavage of the test substance to Wistar rats revealed no adverse signs of toxicity
in male and female animals at a dose level of 1000 mg/kg bw/d. Thus, the no
observed adverse effect level (NOAEL) for general systemic toxicity was 1000
mg/kg bw/d for male and female Wistar rats. The NOAEL for reproductive
performance and fertility was set to 1000 mg/kg bw/d for male and female Wistar
rats.

Acute Toxicity

In an acute oral toxicity study performed similar to OECD guideline 401 (BASF
1971), three groups of rats consisting of 10 animals/sex/dose were treated by
single gavage application with an aqueous solution of the test substance (10000,
8000, 6400 mg/kg bw). The animals were observed for mortality and for clinical
symptoms of toxicity over a period of 7 days. At the end of the observation period,
the surviving animals were sacrificed for the purpose of necropsy. No mortality
occurred at the tested concentrations. At all doses mastication, irregular
breathing, redness of the eyes and closed eyes were seen immediately after
dosing. The next morning mastication and irregular breathing was observed. On
the following days, no clinical sings were observed. Pathological examination
revealed hydrometra in 3 animals exposed to 10000 mg/kg bw, 2 animals
exposed to 8000 mg/kg bw, and 3 animals exposed to 6400 mg/kg bw. Based on
the results obtained under the test conditions of this study, the acute oral LD50
was determined to be > 10000 mg/kg bw.

To evaluate the potential acute inhalation toxicity of the test substance an
Inhalation Risk Test conducted according to a BASF internal testing method
(BASF 1971). The test demonstrates the toxicity of an atmosphere saturated with
vapours of the volatile components of a test substance at the temperature chosen
for vapour generation (20 °C). Rats were exposed sequentially to the vapours,
generated by bubbling 200 I/h air through a substance column of about 5 cm
above a fritted glass disc in a glass cylinder. The animals were exposed for 8
hour. The exposure concentration was estimated to be 0.28 mg/L based on
evaporated substance. In addition to mortality, clinical signs were recorded and
necropsy on surviving animals performed. No mortality occurred and no clinical
sign were noted during exposure and observation period. In one animal exposed
for 8 hours hydrometra was observed after necropsy. Since no mortality occurred
at the concentrations tested an LC50 estimation cannot be made.

In another Inhalation Risk Test of similar design, Rats (12 animals) were exposed
sequentially to the vapours, generated by bubbling 200 I/h air through a
substance column of about 5 cm above a fritted glass disc in a glass cylinder.
This time vapours were generated at 20 °C as well as 50 °C. The exposure
concentrations were 0.04 mg/L and 0.34 mg/L. Rats were exposed for 8 hour. As
in the previous study, no mortality occurred after exposure up to 8 hours. Clinical
sings observed in the animals exposed to the vapour generated at 20°C included
mild escape attempts when exposure began and at the end of the exposure
period slight eye irritation was observed. The next day, the animals were without
symptoms. In the animals exposed to the vapour generated at 50 °C escape
attempts were noted in the first 60 minutes of exposure. Exposure to the
saturated atmosphere caused slight eye irritation. At the end of the exposure
period, all clinical signs were resolved. Since no mortality occurred at the
concentrations tested an LC50 estimation cannot be made.

Based on the inhalation studies, no conclusion on LC50 can be drawn, because
the tested concentrations are too low in relation to the classification criteria.

Irritation

The test substance was not irritant or corrosive to the skin in a GLP-compliant
OECD 431 and 439 study. The test substance was not irritant to the eyes in a
GLP-compliant OECD 492 study.

Based on the available information, classification for skin and eye irritation is not
warranted, in accordance with EU Classification, Labelling and Packaging of
Substances and Mixtures (CLP) Regulation No. (EC) 1272/2008.

20of4



A=COM

Sensitisation

The test substance did not show an indication of skin sensitising potential in an
OECD 429 (LLNA) study. However, an earlier Buehler test (OECD 406) did
indicate skin sensitising potential of the substance.

Health Effects
Summary

Possible sensitiser.

Key Study/Critical
Effect for Screening
Criteria

Ecological Toxicity *

Aquatic Toxicity

The oral repeated dose toxicity in rats was considered the most sensitive endpoint
with a NOAEL of 1000 mg/kg bw/day.

Short-term toxicity tests with the target substance for all trophic levels (fish,
daphnia, algae) are available. The test substance did not indicate to be harmful to
freshwater fish (96h-LL50 > 100 mg/L), but showed to be toxic to aquatic
invertebrates (48h-EL50 = 12.41 mg/L) and harmful to algae (72h-EL50 = 39.7
mg/L). Hence, aquatic invertebrates were most susceptible to the test substance
and this effect value was used for the PNEC derivation. Long-term toxicity data
with the source substance are only available for algae. The algal test revealed the
substance to be of low toxicity to algae (72h-EL10 = 7.08 mg/L). In addition, data
are available for toxicity to microorganisms. A test on respiration inhibition with
activated sludge resulted in an 3h-EC10 of > 10000 mg/L indicating that
detrimental effects in STPs are not to be expected.

Determination of PNEC
aquatic

Australian Hazard
Classification

Current Regulatory Controls

A PNECaqua = 0.012 mg/L can be calculated based on the lowest acute toxicity
value (EL50 = 12.41 mg/L) for aquatic invertebrates (Daphnia) with the
assessment factor of 1000.

No data available.

Australian
Occupational
Exposure Standards

No data available.

International
Occupational
Exposure Standards

No data available.

Australian Food
Standards

No data available.

Australian Drinking
Water Guidelines

No data available.

Aquatic Toxicity
Guidelines

P/vP Criteria fulfilled?

PBT Assessment!

No data available.

No. Based on the results from the read-across substance, Fatty acids, tall olil,
ethoxylated (EO > 1 < 2.5) (CAS 61791-00-2) is considered to be readily
biodegradable.

B/vB criteria fulfilled?

No. The test substance consists of components with log Kow values in the range
of xx to > 10 (KOWWIN v1.68) indicating a potential for bioaccumulation. But due
to rapid environmental biodegradation, metabolisation via enzymatic hydrolysis
(monoesters and diesters) as well as sterical hindrance of crossing biological
membranes (high molecular weight of diesters) a relevant uptake and
bioaccumulation in aquatic organisms is not expected. This is supported by low
BCF values of < 100 L/kg ww (BCFBAF v3.01, Arnot-Gobas, including
biotransformation, upper trophic) calculated for different components of the UVCB
(mono- and diester EO1 to EO5). Thus, taking all information into account, the
test substance is not considered to be B or vB.

T criteria fulfilled?

No. Available short-term and long-term toxicity tests with aquatic organisms
resulted in effect values > 1 mg/L. Thus, this substance does not meet the
screening criteria for toxicity.

Overall conclusion

Not PBT

3of4



References

1.

A=COM

Revised

January 2019

ECHA REACH, Fatty acids, tall-oil, ethoxylated, Retrieved 2019: https://echa.europa.eu/

40f4


https://echa.europa.eu/information-on-chemicals/registered-substances

A=COM

Toxicity Summary - Hexadec-1-ene

Chemical and Physical Properties!?3

CAS number 629-73-2
Molecular formula C16H32
Molecular weight 224.42

Solubility in water 0.00144 at 25°C
Melting point 41

Boiling point 284.9 at 1013 hPa

Vapour pressure

0.00352 hPa at 25°C

Henrys law constant

0.541 — 16.9 atm-m3/mole

Explosive potential

No data available

Flammability potential

No data available

Colour/Form

Hexadec-1-ene are liquids at room temperature.

Overview

Soil/Water/Air

Human Health Toxicity

Chronic Repeated
Dose Toxicity

Environmental Fate'

Hexadec-1-ene also known as 1-hexadecene are mono-olefins. It is an alkene in
the C6-C18 range.

These products are produced commercially in closed systems and are used
primarily as intermediates in the production of other chemicals. No non-
intermediate applications have been identified. Any occupational exposures that do
occur are most likely by the inhalation and dermal routes.

Members of this category do not contain any hydrolysable functional groups, so will
not undergo hydrolysis. Category members with carbon numbers from C6 to C24
have been shown to be readily biodegradable in biodegradation screening tests.
The estimated half-life of 1-hexene in air is 10.2 hours. The soil adsorption
coefficients (Koc) range from 149 for C6 to 230,800 for C18, indicating increasing
partitioning to soil/sediment with increasing carbon number. It is expected that
C16-C18 olefins would partition primarily to soil. Volatilization from water is
predicted to occur rapidly (hours to days).

Repeated-dose studies, using the inhalation (C6 alpha), dermal (C12-C16), or oral
(C6 alpha and internal linear/branched; C8 and C14 alpha; and C16, C18 and C20-
C24 internal linear/branched) routes of exposure, have shown comparable levels
of low toxicity in rats. In females, alterations in body and organ weights, changes in
certain clinical chemistry/hematology values, and liver effects were noted (NOELs
of 2 100 mg/kg oral or = 3.44 mg/L (1000 ppm) inhalation). In males, alterations in
organ weights, changes in certain clinical chemistry/hematology values, liver
effects, and male rat-specific kidney damage that is likely associated with the alpha
2- globulin protein were noted (LOELs = 100 mg/kg oral only). The male rat kidney
damage was seen in oral studies with C6, C8 and C14 linear alpha olefins and C6
internal branched olefins, but was not seen in studies with C16/C18 or C20 - C24
internal linear/branched olefins. The noted liver effects were seen in oral studies
with C14 alpha olefins (minimal-to-mild hepatocyte cytoplasmic vacuolation with
increased liver weight in males and females) and with C20-C24 internal olefins
(minimal centrilobular hepatocyte hypertrophy with increased liver weight in
females only). No effects were present in the study with C20-C24 internal olefins
following a 4-week recovery period, indicating reversibility of the observed effects.
These liver effects seen only with the larger molecules may be indirect effects of
an intensified liver burden, rather than a direct toxic effect of the olefin. Based on
evidence from neurotoxicity screens included in repeated dose studies with C6 and
C14 alpha olefins and with C6, C16/C18 and C20-C24 internal linear/branched
olefins, the category members are not neurotoxic.
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Carcinogenicity

No carcinogenicity tests have been conducted on C6 — C18 alpha or internal
olefins; however, there are no structural alerts indicating a potential for
carcinogenicity in humans.

Mutagenicity/
Genotoxicity

Based on the weight of evidence from studies with alpha and internal olefins,
category members are not genotoxic.

Reproductive Toxicity /

Developmental
Toxicity/Teratogenicity

Based on evidence from reproductive/developmental toxicity screens in rats with
C6 and C14 alpha olefins and C6 and C18 linear/branched internal olefins, along
with the findings of no biologically significant effects on male or female
reproductive organs in repeated dose toxicity studies, the category members are
not expected to cause reproductive or developmental toxicity.

Acute Toxicity

Olefins (alkenes) ranging in carbon number from C6 to C24, alpha (linear) and
internal (linear and branched) demonstrate low acute toxicity by the oral, inhalation
and dermal routes of exposure: Rat oral LD50 >5 g/kg; rat 4-hr inhalation LC50
range = 110 mg/L (32,000 ppm) to 6.4 mg/L (693 ppm) for C6 to C16; and
rat/rabbit dermal LD50 > highest doses tested (1.43 - 10 g/kg).

Irritation

These materials are not eye irritants. Prolonged exposure of the skin for many
hours may cause skin irritation.

Sensitisation

These materials are not skin sensitizers.

Health Effects

Olefins (alkenes) ranging in carbon number from C6 to C24, alpha (linear) and

Effect for Screening
Criteria

Ecological Toxicity 23

Aquatic Toxicity

Summary internal (linear and branched) demonstrate low acute and chronic toxicity by the
oral, inhalation and dermal routes of exposure.
Key Study/Critical The repeated dose toxicity in rats was considered the most sensitive endpoint with

a NOEL of 100 mg/kg.

Short term toxicity

96-hr LC50 > solubility

Actual concentration negligible.

Fish 96-hr LLO = 1000 mg/L (nominal)

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

Determination of PNEC
aquatic

Australian Hazard
Classification

Current Regulatory Controls*

An assessment factor of 1000 is applied to the lowest NOEC of 19.4 ug/L
(invertebrates). A PNECaqua of 0.0019 ug/L was derived.

No data available.

Australian
Occupational Exposure
Standards

No data available.

International
Occupational Exposure
Standards

No data available.

Australian Food
Standards

No data available.

Australian Drinking
Water Guidelines

No data available.

Aquatic Toxicity
Guidelines

P/vP Criteria fulfilled?

PBT Assessment’?

No data available.

No. Readily biodegradable. The C6-C18 olefins have been shown to degrade to an
extent of approximately 8 to 81% in standard 28-day biodegradation tests.

B/vB criteria fulfilled?

No. Based on calculated bioconcentration factors, hexadec-1-ene are not expected
to bioaccumulate (BCF = 71).
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T criteria fulfilled?

No. Chronic toxicity data >0.01 mg/L in fish, thus the substance does not meet the
screening criteria for toxicity.

Overall conclusion

Not PBT

Revised

December 2021
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Toxicity Summary - Poly(vinylidene chloride-co-methyl acrylate)

Chemical and Physical Properties ' 345

CAS number 25038-72-6

Molecular formula (CH2CClI2)x[CH2CH(CO2CHB3)]y

Molecular weight Assumed to be greater than 1,000 Da

Solubility in water Not soluble in water

pH No data found

Melting point No data found

Boiling point 80.2°C

Vapour pressure 86.3 mm/Hg at 25C

Henrys law constant No data found

Explosive potential Stable under recommended storage and use conditions. Fine dusts of these resins
are capable of forming.

Flammability potential No data found

Colour/Form White odourless granules

Overview Poly(Vinylidene Chloride-Co-Methyl Acrylates) are polyvinylidene chloride (PVDC)

copolymer made from polymerizing vinylidene chloride with comonomers like vinyl
chloride and alkyl acrylates. This polymer is used extensively in packaging
applications for food, pharmaceuticals, hygiene products, and sterilized medical
products. It offers excellent barrier performance to moisture, oxygen, and doors.
The resins are essentially non-irritating to the eyes and skin. Dust may cause
temporary mechanical irritation to the skin and eyes under extreme conditions.
However, it is considered to present no significant health hazard. The polymers are
expected to be inert in the environment. They are unlikely to accumulate in the
food chain, and are practically nontoxic to aquatic organisms on an acute basis.
There is a significant lack of toxicological data related to this polymer and suitable
surrogates are not readily available. The polymers are relatively stable and inert
and unlikely to present health concerns based on chemical considerations. As this
product is a granular substance, dusting potential and particulate inhalation
(physical hazard) may warrant further investigation for occupational concerns and
large-scale environmental release of the powder in close proximity to residential
areas.

This chemical has been identified by NICNAS to be of low concern to human
health based on an initial screening approach and thus required no further
assessment. Further assessment of the environmental risks from the use of this
chemical is also not required.
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Environmental Fate 23

Soil/Water/Air

Human Health Toxicity S

Chronic Repeated
Dose Toxicity

Poly(Vinylidene Chloride-Co-Methyl Acrylates) are inert polymers that are not
soluble in water and will sink into sediment or float depending on product density.
No appreciable biodegradation is expected, but surface photodegradation with
exposure to sunlight and degradation due to mechanical action would be expected.
Poly(Vinylidene Chloride-Co-Methyl Acrylates) are not expected to accumulate in
the food chain due to their relatively high molecular weight (bioconcentration
potential is low). They are practically nontoxic to fish and aquatic organisms on an
acute basis.

ummary 134
Repeated exposures to dusts are not anticipated to result in systemic toxicity or

permanent lung injury, however, excessive exposures may cause less severe
respiratory effects.

Carcinogenicity

No data found.

Mutagenicity/
Genotoxicity

No data found.

Reproductive Toxicity

Developmental
Toxicity/Teratogenicity

No data found.

Acute Toxicity

No data found.

Irritation

Contact with solids or dusts may cause irritation or corneal injury due to
mechanical action. Thermal degradation of the polymer may generate hydrogen
chloride gas at concentrations that may cause eye irritation. Dust may cause
irritation to upper respiratory tract (nose and throat). Thermal degradation of the
resin may generate hydrogen chloride gas at concentrations that may cause
respiratory irritation. Material has very low toxicity if swallowed. Harmful effects are
not anticipated from swallowing small amounts.

Sensitisation

Brief contact is essentially non-irritating. Prolonged contact may cause slight
irritation with local redness.

Health Effects
Summary

This chemical has been identified by NICNAS to be of low concern to human
health.

Key Study/Critical
Effect for Screening
Criteria

Aquatic Toxicity

Ecological Toxicity 2°

No data found.

This polymer has no readily dissociable function groups and thus expected to be
non-ionic species in the environment. The methylacrylate-vinylidene chloride
copolymer is not expected to be highly soluble in water based on its predominantly
hydrophobic structure. If discharged to the aquatic environment, this polymer is
expected to partition to soil or sediment. It is not expected to be highly mobile if
released to the soil compartment (Beothling and Nabholz 1997). As such, this
polymer is expected to have low bioavailability and their adverse effects results
from physical effects such as occlusion of respiratory organs (e.g. the gills of fish).
These adverse effects occur only at very high loading levels in water (Beothling
and Nabholz, 1997). Therefore, this polymer is expected to have low toxicity to
aquatic life.

Determination of PNEC
aquatic

Australian Hazard
Classification

Current Regulatory Controls?

This chemical has been identified by NICNAS to be of low concern to the
environment and has not been assessed further.

No data found

Australian
Occupational Exposure
Standards

No data found
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International
Occupational Exposure
Standards

No data found

Australian Food
Standards

No data found

Australian Drinking
Water Guidelines

No data found

Aquatic Toxicity
Guidelines

P/vP Criteria fulfilled?

PBT Assessment 346

No data found

The polymers are synthetic addition polymers with stable carbon-chain backbones.
If released to the environment, the polymers in this group are not expected to
undergo rapid degradation, and are considered to be Persistent according to
domestic hazard criteria (EPHC 2009).

B/vB criteria fulfilled?

Polymers with a NAMW greater than 1,000 Da cannot cross biological membranes
(Nabholz 1997). Therefore, this polymer is considered to be not bioaccumulative
according to domestic hazard criteria (EPHC 2009).

T criteria fulfilled?

No relevant toxicity data are available. This polymer is not expected to be toxic
according to domestic environmental hazard criteria (EPHC 2009).

Overall conclusion

Not PBT
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Toxicity Summary - 2-Propenoic acid, polymer with sodium
phosphinate and 2-Propenoic acid, sodium salt, polymer with 2-
propenamide

Chemical and Physical Properties!?3

CAS number 129898-01-7
25085-02-3
Molecular formula (C3H402.H302P.Na)x.xNa
(C3H5N0O.C3H402.Na)x
Molecular weight Likely >1000 MW
Solubility in water No data available.
Melting point No data available.
Boiling point No data available.
Vapour pressure No data available.
Henrys law constant No data available.
Explosive potential No data available.

Flammability potential No data available.

Colour/Form No data available.

Overview No studies are available. The polymer is not expected to be readily biodegradable.
Biodegradation is limited due to the very high molecular weight and the low water
solubility of the polymer. Due to its high molecular weight, the polymer is not
expected to bioaccumulate.

This chemical has been identified by NICNAS to be of low concern to human
health and thus required no further assessment.

Environmental Fate?

Soil/Water/Air The polymer is not expected to be readily biodegradable. Biodegradation is limited
due to the very high molecular weight and the low water solubility of the polymer.
Due to its high molecular weight, the polymer is not expected to bioaccumulate.

Human Health Toxicity Summary

Chronic Repeated No data available.
Dose Toxicity

Carcinogenicity No data available.
Mutagenicity/ No data available.

Genotoxicity

Reproductive Toxicity / | No data available.

Developmental
Toxicity/Teratogenicity

Acute Toxicity No data available.

Irritation No data available.

Sensitisation No data available.

Health Effects This chemical has been identified by NICNAS to be of low concern to human
Summary health.

Key Study/Critical No data available.

Effect for Screening

Criteria

Ecological Toxicity?
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Aquatic Toxicity

Limited information is available. The polymer is expected to be a low concern for
toxicity to aquatic organisms. Due to its poor solubility and high molecular weight, it
is not expected to be bioavailable. It does not contain any reactive functional
groups.

Determination of PNEC
aquatic

Australian Hazard
Classification

Current Regulatory Controls

No PNEC values were calculated.

No data available.

Australian
Occupational Exposure
Standards

No data available.

International
Occupational Exposure
Standards

No data available.

Australian Food
Standards

No data available.

Australian Drinking
Water Guidelines

No data available.

Aquatic Toxicity
Guidelines

P/vP Criteria fulfilled?

PBT Assessment

No data available.

The polymer is not readily biodegradable, hence it meets the screening criteria for
persistence.

B/vB criteria fulfilled?

The polymer is expected to have a very high molecular weight and poor water
solubility. It is not expected to be bioavailable, hence this polymer does not meet
the criteria for bioaccumulation.

T criteria fulfilled?

There are no aquatic toxicity studies on the polymer. It is expected to have low
concern for aquatic toxicity because of its very high molecular weight and poor
water solubility. As such, the polymer does not meet the criteria for toxicity.

Overall conclusion

Not PBT

Revised April 2022
References
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Toxicity Summary - Aliphatic Alcohols, ethoxylated

Chemical and Physical Properties’

CAS number

68951-67-7

Molecular formula

No data available.

Molecular weight

No data available.

Solubility in water

Soluble in water

Melting point

-3°C

Boiling point

No data available.

Vapour pressure

No data available.

Henrys law constant

No data available.

Explosive potential

No data available.

Flammability potential

No data available.

Colour/Form

Yellow liquid, mild odour

Overview

Soil/Water/Air

Chronic Repeated Dose
Toxicity

Environmental Fate'

Mobility in soil: KOC = >4
Human Health Toxicity Summary '

Principle Route of Exposure: Eye or skin contact, inhalation

Causes severe eye irritation which may damage tissue. Causes skin irritation.
Harmful if swallowed.

Limited data is available for CAS #68951-67-7, as such read across data from
CAS #69227-22-1 has been utilised.

This substance is expected to be readily biodegradable (84% @ 28d) (similar
substances). Based on an estimated log Kow value of 4.3 — 5.36, and BCF value
of 1.1 — 1.8, it is not expected to be bioaccumulative.

No data available to indicate product or components present at greater than 0.1%
are chronic health hazards.

Carcinogenicity

Did not show carcinogenic effects in animal experiments (similar substances)

Mutagenicity/
Genotoxicity

In vitro tests did not show mutagenic effects. In vivo tests did not show mutagenic
effects. (similar substances)

Reproductive Toxicity /

Developmental
Toxicity/Teratogenicity

Animal testing did not show any effects on fertility.

Acute Toxicity

LD50 Oral: 600 mg/kg (Rat) (similar substance)
LD50 Dermal: > 5200 mg/kg (Rabbit) (similar substance)
LD50 Inhalation: > 0.22 mg/L (saturated concentration) (Rat) (similar substance)

Irritation

May cause mild respiratory irritation.
Causes severe eye irritation which may damage tissue.
Causes skin irritation.

Sensitisation

Did not cause sensitization on laboratory animals (guinea pig) (similar
substances)

Health Effects Summary

Causes severe eye irritation which may damage tissue. Causes skin irritation.
Harmful if swallowed.

Key Study/Critical
Effect for Screening
Criteria
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Ecological Toxicity '

Aquatic Toxicity

Acute Toxicity to fish:

NOEC 2.19 mg/L (fathead minnow)
NOEC 0.740 mg/L (fathead minnow)
Chronic Toxicity to fish:

NOEC 0.280 mg/L (fathead minnow)
NOEC 0.160 mg/L (fathead minnow)

Acute Toxicity to invertebrates:
EC50 0.510 mg/L (Daphnia magna)
EC50 0.247 mg/L (Daphnia magna)

Acute Toxicity to algae:
EC50 1.90 mg/L (duckweed)

Determination of PNEC
aquatic

Australian Hazard
Classification

Current Regulatory Controls ’

On the basis that the data consists of short term results from three trophic levels,
an assessment factor of 1000 has been applied to the lowest reported effect
concentration of 0.14 mg/L for Daphnia. The PNEC aquatic is 0.14 pg/L.

H302 - Harmful if swallowed
H315 - Causes skin irritation
H318 - Causes serious eye damage

Australian Occupational
Exposure Standards

No data available.

International
Occupational Exposure
Standards

No data available.

Australian Food
Standards

No data available.

Australian Drinking
Water Guidelines

No data available.

Aquatic Toxicity
Guidelines

P/vP Criteria fulfilled?

PBT Assessment

No data available.

No. Expected to be readily biodegradable.

B/vB criteria fulfilled?

No. Based on an estimated log Kow value of 4.3 — 5.36, and BCF value of 1.1 —
1.8, it is not expected to be bioaccumulative.

T criteria fulfilled?

No. The acute aquatic toxicity of this chemical is >0.01 mg/L. Thus, it is not
expected to meet the screening criteria for toxicity.

Overall conclusion

Not PBT

Revised

April 2022
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Toxicity Summary - Diutan/Duitan Gum

Chemical and Physical Properties '

CAS number

595585-15-2 and 125005-87-0

Molecular formula

(C6H1206. C6H1205. C6H1007)x.xC2H402. xCa.xK.xMg.xNa

Molecular weight

> 1,000,000 g/mol

Solubility in water

6.3 g/L atpH 1 @ 200C
> 40 g/L at pH range 7 and 10 @ 200C

pH No data found.
Melting point Duitan decomposed from approximately 175 + 0.5C without melting.
Boiling point No data found.

Vapour pressure

~0.1kPaat25C

Henrys law constant

NA

Explosive potential

Not explosive

Flammability potential

Not flammable

Colour/Form

White to tan powder

Overview

Soil/Water/Air

The polymer Diutan is suitable for a wide variety of thickening and suspending
applications. Diutan is likely to be used in the following categories of application:
cementitious packaged products, viscosifier for spacer fluids, and viscosifier for oil
field drilling fluid, oil field cementing, firefighting foams, concrete, tyre /pneumatic
application sealants, cleaners and coatings. There is limited toxicological data
available for Diutan. The following information below is obtained from the National
Industrial Chemicals Notification and Assessment Scheme (NICNAS).

Environmental Fate '

The polymer, Duitan is expected to be highly mobile in solids and was found to be
readily biodegradable via biotic and abiotic processes under the OECD TG 301 B
Ready Biodegradability: CO2 Evolution Test. Based on the molecular weight,
water solubility and Kow value (log Kow -2.76 ) the polymer is not expected to
bioaccumulate.
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Chronic Repeated In a 28-day oral repeat dose study in rats, a No Observed Effect Level (NOEL) was

Dose Toxicity established as 1000 mg/kg bw/day, based on the absence of treatment related
effects.

Carcinogenicity Diutan not listed as an IARC carcinogen

Mutagenicity/ The polymer was not mutagenic to bacteria and not clastogenic to human

Genotoxicity lymphocyte treated in vitro.

Reproductive Toxicity No data found.

Developmental
Toxicity/Teratogenicity

Acute Toxicity The polymer is of low acute toxicity via the oral route. Dermal toxicity was not
tested. An acute inhalation study in rats showed effects that were seen in both the
test and control animals to a similar extent, and therefore cannot be attributed to
the notified polymer. However the level of airborne dust achieved in this study
(0.316 mg/L) was well below the cutoff of 5 mg/L for determining hazard
classification for this endpoint. The U.S. Environmental Protection Agency
(USEPA) identified concerns for lung effects from inhalation exposure to the
notified polymer when it was assessed as a new chemical in the USA, based on
structural analogues and submitted test data. The concern is that fine respirable
particles of a high molecular weight substance, when inhaled deep into the lungs,
would absorb water and cause congestion (communication from notifier). While the
USEPA does not expect water-soluble polymers to exhibit lung toxicity because
they are expected to rapidly clear the respiratory tract and therefore not cause an
overloading effect, they require testing on new chemicals of this type under their
exposure —based authority (USEPA, 2006). In this case the USEPA considered
that significant inhalation exposure would not occur under the use conditions
described for the USA, but that significant human exposure could occur under
other scenarios. They have therefore recommended that a 90-day inhalation study
with 60-day holding period be performed if additional applications for the chemical
commence.

Irritation Based on a study in rabbits the polymer is considered to be slightly irritating to the
eyes, but not classifiable. A dermal irritation study was carried out on an analogue
chemical containing the same monosaccharide units, but with a different molecular
weight and branching structure. The protocol for this study was more severe than
the OECD test method, as it used a 24 h rather than 4 h exposure time, abraded
skin and occlusive covering. The test substance was not washed from the skin
after the exposure period. Under the conditions of this test the analogue polymer
was moderately irritating, with mild erythema and slight to moderate oedema.
Additional information on the irritation potential of the polymer is available from the
irritation effects of a 50% solution of the notified polymer in the guinea pig
sensitisation study (24 h exposure time). In this study there was mild to moderate
erythema, but oedema was absent. Based on the results of these two studies, it is
considered that the notified chemical would not be classified as a skin irritant

Sensitisation There was no evidence of sensitisation potential to the polymer in the guinea
pig maximisation test. Therefore the notified polymer is considered not to be a
potential skin sensitiser.

Health Effects Available data on the polymer indicates that it is of low toxicity, however there are
Summary concerns about possible adverse effects on lungs after inhalation exposure. The
hydrophilic nature of the notified polymer in powder form can contribute to
mechanical irritation and collection in the eyes, on the skin or in the airways when
dust is generated.
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Key Study/Critical
Effect for Screening
Criteria

Ecological Toxicity !

Aquatic Toxicity

The NOEL of 1000 mg/kg bw/day, derived from a 28-day rat oral study will be used
to derive a drinking water guidance value. Uncertainty factors: 10 (interspecies
variability); 10 (intraspecies variability), 10 (subacute to chronic).

Oral RfD = 1000/1000 = 1 mg/kg/day

Drinking water guideline = 3.9 ppm

The results of the aquatic toxicity tests conducted by NICNAS are listed below.

Organism Duration End Point mg/L
Freshwater Fish 96 h LCso > 100
Freshwater Daphnia 48 h LCso > 100

Marine water Copepod 48 h LCso 250
Freshwater Algae 0-72h EnCso > 100
E:Cso > 100
Marine water Algae 0-72h EnCso > 1000
E:Cso > 1000

Determination of PNEC
aquatic

Australian Hazard
Classification

Current Regulatory Controls

Using the lowest value of > 100 mg/L for freshwater organism and a safety factor
of 100 (based on 3 experimental results) for fish/Daphnia/algal acute toxicity
endpoints, a Predicted No Effect Concentration (PNEC) for freshwater is > 1 mg/L.

Based on the available data, the Diutan is not classified as a hazardous substance
in accordance with the NOHSC Approved Criteria for Classifying Hazardous
Substances (NOHSC 2004).

Australian
Occupational Exposure
Standards

No data available.

International
Occupational Exposure
Standards

No data available.

Australian Food
Standards

No data available.

Australian Drinking
Water Guidelines

No data available

Aquatic Toxicity
Guidelines

PBT Assessment '

P/vP Criteria fulfilled?

No data available.

Diutan expected to readily biodegrade. Thus, it is not expected to meet the
screening criteria for persistence

B/vB criteria fulfilled?

Based on the molecular weight, water solubility and Kow value (log Kow -2.76 )
Diutan is not expected to bioaccumulate.

T criteria fulfilled?

The acute aquatic toxicity of guar gum is >0.1 mg/L. Thus, Diutan is not expected
to meet the screening criteria for toxicity

Overall conclusion

Not a PBT substance.

Revised

April 2022
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Toxicity Summary - Non Crystalline Silica

Chemical and Physical Properties '

CAS number 7631-86-9
Molecular formula SiO2
Molecular weight 60.1 g/mol
Solubility in water Insoluble
Melting point 1710 °C
Boiling point 2230 °C
Vapour pressure NA
Henrys law constant NA
Explosive potential NA

Flammability potential NA

Colour/Form Amorphous powder

Overview Non crystalline silica (silica gel/amorphous silica) is silicon dioxide, an inorganic
compound which is ubiquitous in the environment. Amorphous silica is
incorporated in a variety of food products as anti-caking agent and as an excipient
in pharmaceuticals.

Environmental Fate 23

Soil/Water/Air Silicon oxides are the most abundant compounds in the earth’s crust mass.
Synthetic amorphous silica and silicates are released into the environment are
expected to be distributed mainly into soils and sediments, weakly into water and
probably not at all in the air due to their physico-chemical properties, particularly
low water solubility and very low vapour pressure.

Synthetic amorphous silica and silicates released into the environment are
expected to combine indistinguishably with the soil or sediment due to their
similarity with inorganic soil/sediment matter and will be subjected to natural
processes under environmental conditions (cation exchange, dissolution,
sedimentation).

Biodegradation is not applicable to these inorganic substances. The bioavailable
form of synthetic amorphous silica and silicates is the dissolved form which exists
exclusively as monosilicic [Si(OH)4] acid under environmental pH. In analogy to
the general chemical reaction of weak acids and salts of weak acids with water,
the water-soluble fraction of silica acts as a weak acid and, therefore, will tend to
lower the pH value, while that of a silicate acts as a base tending to bind protons
and, thus, raise the pH value by forming hydroxyl ions. But pH shifts which are
measurable at high loadings under laboratory conditions are not expected to
occur from the anthropogenic deposition in the aquatic environment of synthetic
amorphous silicas due to low aquatic releases and sufficient natural buffer
capacities. Finally, these materials are supposed to combine indistinguishably
with the soil layer or sediment due to their chemical similarity with inorganic soil
matter.

Dissolved silica can be actively assimilated by some marine and terrestrial

organisms as normal natural processes mainly related to structural function.
Human Health Toxicity Summary *

Chronic Repeated Inhalation:

Dose Toxicity Based on the available data in animals and humans, the chemicals are
considered to have repeated dose inhalation toxicity, warranting hazard
classification. The reported lowest observed adverse effect concentration

10of4



(LOAEC) for adverse pulmonary effects in various rat and mice studies ranged
between 1-5 mg/m?3 (US EPA, 1996). Non-neoplastic adverse effects specific to
the lungs of rodents included granulomatous lesions in the walls of the large
bronchi, pulmonary fibrosis, hyperplasia of the alveolar compartment and
increases in lung collagen content.

A No Observed Adverse Effect Concentration (NOAEC) of 50 mg/m? was
established in an 8-month rat inhalation study based on no adverse effects at 50
mg/m?3 (Johnston et al. 2000). It is noted that the transient pulmonary
inflammatory response which returned to control levels after exposure stopped.

Dermal (in humans):

Long-term (3—34 years) occupational dermal exposure to silica dusts are reported
to be associated with connective tissue diseases with a potential to produce
progressive systemic scleroderma. While there is debate about a true cause and
effect relationship, there is evidence to show a link between scleroderma and lung
silicosis in occupational settings (Thomas et al., 2000).

Inhalation (in humans):

In humans, inhaled particles of crystalline silica can be transported to other parts
of the body through the lymphatic system (US EPA, 1996; Thomas et al., 2000).
Two forms of silicosis—accelerated (develops 5-10 years after initial exposure)
and chronic (develops 10 years after initial exposure)—have been reported after
repeated occupational exposure to crystalline silica dust, mainly that from quartz
(US EPA, 1996; WHO, 2000). In a study of 67 gold mine workers in Canada,
there was a significant linear relationship between lung quartz concentration and
the severity of silicosis. While there were other particles detected in the lung
tissue, quartz was the only significant indicator of silicosis severity (WHO, 2000).

Carcinogenicity

The International Agency for Research on Cancer (IARC) has classified the
chemical as ‘Carcinogenic to humans’ (Group 1), based on sufficient evidence for
carcinogenicity in humans and experimental animals.

Mutagenicity/
Genotoxicity

In vitro studies with chemicals in this group gave both positive and negative
results. The majority of positive genotoxicity assay results can be explained by the
generation of reactive oxygen species (OECD, 2011) resulting in DNA damage.
Since DNA damage is secondary to crystalline silica-induced oxidative damage, a
direct genotoxic effect is not expected. Based on this information, it is not
expected that chemicals in this group directly induce heritable mutations in human
germ cells. Therefore, the available data do not warrant hazard classification.

Reproductive Toxicity /

Developmental
Toxicity/Teratogenicity

An early limited one-generation study on rats gave no evidence of adverse effects
on reproduction performance at 500 mg/kg/day, the highest dose tested (NOAEL).
But the reliability is poor due to the small group size of animals.

SAS was examined for embryotoxic and developmental effects during the
gestation phase in various animals’ species, rat, mouse, rabbit and hamster, at
oral doses up to 1,600 mg/kg/day. There were no significant signs of maternal or
embryotoxic/developmental toxic effects in any species tested. The number of
abnormalities seen in either soft or skeletal tissues of the test groups did not differ
from the frequencies occurring spontaneously in the control animals.

Acute Toxicity

No guideline studies have been conducted to assess the acute inhalation
exposure to crystalline silica. Studies conducted using a single intratracheal
instillation of crystalline silica in rodents have shown significant lung pathology
such as the formation of silicotic nodules and lung fibrosis (WHO, 2000).
However, these studies are not directly relevant for human exposure.

A single intratracheal instillation of quartz (50 mg, particle size <5 mm in
diameter) in male rats (strain unspecified) resulted in a three-fold increase in
water, protein and phospholipid content in lungs within 28 days of administration
(WHO, 2000). In another study, 12 mg of quartz (particle size <6 mm in diameter)
was administered to male and female rats (strain unspecified) using a single
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intratracheal instillation. Discrete silicotic granulomas in the lungs of both sexes
were observed 21-30 days after instillation (WHO, 2000).

Irritation

Synthetic amorphous silicas are not irritating to the skin of rabbits exposed to 0.19
g (one case) or 0.5 g of dry or moistened test item under occlusive conditions for
4 or 24 hours. All products tested as a powder (0.1 g) have shown no or only
weak and transient irritating effects on the conjunctivae of the eyes of rabbits with
the iris and cornea not affected at all.

Sensitisation

No experimental data are available on the synthetic amorphous silicas. Medical
surveillance records on workers gave no evidence of skin sensitization over
decades of practical experience.

Health Effects
Summary

The critical health effects for risk characterisation include local long-term effects
(carcinogenicity) and harmful effects following repeated exposure through
inhalation (silicosis).

According to NICNAS, A Tier Il assessment might be necessary to provide
further information whether the current exposure controls are appropriate to offer
adequate protection to workers. All other risks are considered to have been
sufficiently assessed at the Tier Il level, subject to implementing any risk
management recommendations, and provided that all requirements are met under
workplace health and safety and poisons legislation as adopted by the relevant
state or territory.

Key Study/Critical
Effect for Screening

Aquatic Toxicity

Criteria 10 (intraspecies variabilit
Ecological Toxicity 23

The NOAEC of 50 mg/m? based on an 8-month rat inhalation study will be carried
forward for the risk assessment. Uncertainty factors: 10 (interspecies variability);

Studies on fish, Daphnia and algae using excess loadings of SAS or NAS showed
no acute toxicity, although physical effects on Daphnia were observed in tests
using unfiltered test medium. Test results, based on loading rates, are as follows:
96hr-LLO (Brachydanio rerio) is 10,000 mg/L for SAS and NAS; 24hr-EL50
(Daphnia magna) >10,000 mg/L for SAS; 72hr-NOEL (Scenedesmus
subspicatus) is 10,000 mg/L for NAS.

There are no chronic aquatic toxicity data, but due to the known inherent physico-
chemical properties, absence of acute toxic effects as well as the ubiquitous
presence of silica/silicates in the environment, there is no evidence of harmful
long-term effects arising from exposure to synthetic amorphous silica/silicates.

Determination of PNEC
aquatic

Australian Hazard
Classification

Current Regulatory Controls 4°

Not applicable

Not specifically listed on the HSIS (Safe Work Australia)

Australian
Occupational
Exposure Standards

Silica (CAS No. 7631-86-9) is listed as ‘Fumed silica (respirable dust)’ with an
exposure standard of 2 mg/m3 TWA — although the CAS No. used for this entry is
the same as the crystalline form, it refers to the amorphous form of the chemical.

International
Occupational
Exposure Standards

No data available

Australian Food
Standards

Silica is regarded as GRAS (generally recognised as safe) for food use (FDA,
2013)

Australian Drinking
Water Guidelines

To minimise an undesirable scale build up on surfaces, silica (SiO2) within
drinking waters should not exceed 80 mg/L.

Aquatic Toxicity
Guidelines

P/vP Criteria fulfilled?

PBT Assessment

No data available

No. Not applicable, inorganic substance, ubiquitous in environment.

B/vB criteria fulfilled?

No. Not applicable, inorganic substance, ubiquitous in environment.
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T criteria fulfilled? No. Chronic toxicity data not available. Acute data >0.1 mg/L in fish,

invertebrates and algae, hence does not meet the screening criteria for toxicity.

Overall conclusion Not PBT
Revised December 2018
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Polyethylene glycol monohexyl ether

Chemical and Physical Properties -2

CAS number

31726-34-8

Molecular formula

(C2-H4-0)mult-C6-H14-0

Molecular weight

146.228 g/mol

Solubility in water

Soluble in water.

Melting point

5C

Boiling point

High boiling points

Vapour pressure

Low vapour pressure

Henrys law constant

Low henrys law constant

Explosive potential

No data available.

Flammability potential

Thermal decomposition can lead to release of irritating gases and vapours

Colour/Form

Clear yellow liquid with alcohol odour

Overview

Soil/Water/Air

Environmental Fate'?

Polyethylene glycol monohexyl ether (also known as poly(oxy-1,2-ethanediyl), a-
hexyl-w-hydroxy, hexan-1-ol, ethoxylated; and hexyl poly[oxyethylene] ether).

The chemical is an Ethoxylated Alcohol (EA), a major class of non-ionic
surfactants, used in oilfield applications, as solvents in cleaning fluids; in the
manufacture of paper products; in adhesives and binding agents; in paints,
lacquers, and varnishes; in surface treatments; in cosmetics; in nonagricultural
pesticides and preservatives; in construction materials; in pharmaceuticals; as
corrosion inhibitors; as antifreezing agents; in aerosol propellants; and in
lubricants.

Limited data is available for Polyethylene glycol monohexyl ether. Information on
Alcohol Ethoxylates from the HERA report (2009) and ethylene glycol monobutyl
ether (EGBE) CAS 111-76-2 has been included in this toxicity profile.

EAs undergo rapid primary and biodegradation under both laboratory and field
conditions. In surface water, sediment, and soil aerobic and anaerobic
biodegradation will occur. In addition, EA may be taken up by plants or animals
living in the surface water or soil

The proposed half-lives in river water at 12C range from 4 to 24 hours (based on
experimental data). EAs are not bioaccumulative, based on a log Kow value
greater than 3, and a maximum BCF value of under 800.

EAs are rather water soluble and the vapour pressures of EAs are relatively low,
the Henry’s law constants of EAs can be expected to be very low. As a result,
volatilisation of surfactants can be expected to be negligible.

Further work reported by Environment Canada and Health Canada (2006) has
established that the degree of bioaccumulation expected from EA is well below the
Canadian bioconcentration criterion of 5000. The sixteen measured BCF values for
15 EA homologues showed the lack of a linear relationship between alkyl or
ethoxylate chain length and BCF, with the highest measured BCF value being
under 800. Environment Canada (2006) concluded that it is evident that the EA
metabolism rates prevent any significant accumulation. The data indicated that
there may be an optimal structural combination of ethoxylate and alkyl chain
lengths, at or around C14EQ7, where BCF is maximized, but even the measured
BCF for this chemical is well below the criterion of 5000. Thus Environment
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Chronic Repeated
Dose Toxicity

Human Health Toxicity Summary 2?3

Canada (2006) concluded that ethoxylated aliphatic alcohols are not
bioaccumulative.

In two chronic long-term toxicity studies which also investigated the carcinogenic
potential of EAs, no adverse effects were observed up to a dose level of 50
mg/kg/day. In several dermal and oral subchronic studies over 90 days the range
of NOELs/NOAELs was 50 to 700 mg/kg/day. Most of the 90-day oral feeding
studies were in many respects similar to OECD test method 407. Two studies, one
dermal and one oral repeated dose studies were conducted in compliance with
GLP regulations. In the oral GLP-compliant study with C14-15AE7, the NOEL was
established at the 50 mg/kg bw/d exposure level. However, the same product was
tested in a non-GLP 90-day oral feeding study and the NOAEL was determined to
be at the highest exposure level of 700 mg/kg bw/d. C14-15AE7 was also
examined in two 2-year feeding studies. Dose related body weight depressions in
females in the upper two treatment levels were seen. At termination, elevated
organ-to-body weight ratios were noted in the liver, kidney and heart. No effects
have been observed on the organs of the reproductive system. Moreover, no
treatment-related histopathology and no increase in tumour incidence were
reported. It was concluded that the NOAEL should be established at the 0.5% level
which converts to a dose of about 190 mg/kg bw/d for female rats. In the other long
term study dose related body-weight depression were observed in females in the
upper two treatment levels (i.e., 100 and 250 mg/kg bw/d). Based on these
findings, the NOAEL was established at the 50 mg/kg/d exposure level. In a 2-year
feeding study with C12-14AE6.5 the NOAEL was established to be 50 mg/kg bw/d.
At the higher dose levels (i.e., 250 and 500 mg/kg bw/d) reduced food
consumption and body weight gain was observed. At study termination, elevated
organ-to-body weight ratios were noted for the liver, kidney and brain in females at
the 250 and 500 mg/kg bw/d dose levels. These differences were not accompanied
by histological changes in the organs examined. This study was not indicated to be
GLP or OECD compliant but should be regarded as suitable as the study was
conducted following the principles and procedures of the OECD guideline. A
number of different alcohol ethoxylates with different structural characteristics were
evaluated (e.g., carbon chains raging in length from C9 to C14-16 and ethoxy unit
length from 3 to 20). Despite differences in protocols and study periods the overall
toxicological response was qualitatively and quantitatively similar and a
contribution of structural characteristics to toxicity could not be established. No
clear trends in the toxicity after repeated exposure with structural components of
the test material could therefore be determined.

Dermal treatment of 10 rats per sex per group for 90-days with 1%, 10% and 25%
C9- 11AE®6 did not result in any significant compound related effects (Gingell and
Lu, 1991). In-life observations included clinical observations for e.g., skin irritation,
body weights, urine and blood collection and analysis. At necropsy organs and
tissues collected were preserved in buffered formalin and histopathologically
examined. Scores for signs of irritation at the application site throughout the study
were zero but at 10% and 25% dry and flaky skin was noted. Relative kidney
weights were increased in both sexes at the 25% treatment level, but no
histological lesions could be determined. As a result of the observation of the
increases in relative kidney weight, the NOAEL was established at the 10% level.
This exposure level reflects a dose of about 80 mg/kg bw/d. This study followed
the principles of the OECD procedure 411 and was GLP compliant.

When given by gavage the most prominent finding was local irritation in the
gastrointestinal tract. In repeated dose feeding studies the liver was the most
prominent target organ. EAs induced increased relative liver weights and in some
cases liver hypertrophy. This effect could however be related to an induction of
liver metabolism and would normally considered an adaptive rather than an
adverse effect. The NOAEL in the chronic toxicity studies is based on reduced
body weight gain and increased relative organ weights only. The NOAEL of 50
mg/kg bw/d that is taken forward to the risk characterisation is based on the lowest
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NOAEL in a chronic oral feeding study in rats which was equal to the lowest
NOAELSs in subchronic feeding studies in rats.

Carcinogenicity The carcinogenic potential of C14-15AE7 in rats has been evaluated in a one- to
two-year oral feeding study (Procter and Gamble Ltd., 1979). C14-15AE7 was
administered at dietary levels of 0, 0.1, 0.5 and 1% to four groups of Charles River
rats (i.e., 65 of each sex) for a period of one or two years. Fifteen males and
females from the control and the 0.5% dose group, 15 males and 14 females from
the 0.1% dose group, and 14 males and 15 females from the 1% dose group were
sacrificed after an interim of 1 year exposure. The remaining animals were treated
for the full 2-year period. Administration of C14-15AE7 for a period of 1 or 2 years
did not produce any compound related changes in general behaviour and
appearance. The survival rate of the test animals was comparable if not better than
the controls. Body weights of females fed with 0.5% C14-15AE7 and males and
females fed with 1% C14-15AE7 had significantly lower weight gains than the
control. At necropsy, no compound related effects were observed in organ to body
weight determinations. In conclusion, there was no evidence to indicate that
treatment related changes of a carcinogenic nature were produced in rats by
repeated ingestion of 0.1, 0.5 and 1% C14-15AE?7.

No carcinogenic effects were observed in a two-year study in which 100 Sprague-
Dawley rats were fed with C12-13AE6.5 containing diet at doses up to 1% (i.e.,
500 mg/kg bw/d) (Exxon; Talmage, 1994). Reduced food consumption was noted
at the higher dose levels (i.e., 0.5 and 1% for females and 1% for males), resulting
in a lower body weight gain compared to the control group. No treatment-related
histopathology was found and no increase in tumour incidence was observed.
Thus, on the basis of this study, C12-13AEB6.5 is not considered to be carcinogenic

No treatment-related lesions were observed when C12-13AE6.5 was applied to the
backs of ICR Swiss mice three times a week at 0, 0.2, 1.0 or 5.0% for 18 month
(Shell Chemicals Ltd., 2002; Talmage, 1994). On the basis of the information
presented it can be concluded that alcohol ethoxylates are not carcinogenic.

Mutagenicity/ In all available in vitro and in vivo genotoxicity assays, there was no indication of
Genotoxicity genetic toxicity of broad range of structurally different alcohol ethoxylates.

Reproductive Toxicity / | In a two-generation study conducted in Charles River CD rats, the reproductive
Developmental toxicity and developmental effects of C14-15AE7 were evaluated at dietary levels
Toxicity/Teratogenicity | of 0.05%, 0.1% and 0.5% (i.e., about 25, 50 and 250 mg/kg bw/d). No compound
related differences were seen between control and treated rates with restpect to
fertility, gestation or viablilty indices. No treatment-related changes in behaviour or
appearance were observed in the parental rats or pups throughout the study.

The reproductive toxicity and developmental effects of C12AE6 was evaluated in a
feeding study using a similar experimental design as described above (Little, 1977;
Shell Chemicals Ltd., 2002; Talmage, 1994). Rats were exposed in a two-
generation study to the compound at dose levels of 25, 50 or 250 mg/kg bw/d. No
treatment related effects in the parents or pups on general behaviour, appearance
or survival were observed. Fertility of treated groups was comparable with the
controls.

The presented information indicates that the investigated EAs did not cause
reproductive toxicity when applied orally or dermally.

Acute Toxicity EAs are of low oral, dermal and inhalation toxicity.

Alcohol ethoxylates have been shown to have a low to moderate order of acute
oral toxicity in the rat with LD50 values ranging between 0.6 to more than 10 g/kg.
The structure of the test compound influenced acute toxicity determined by the
relative number of ethoxy units, whereas, carbon chain length was not correlated
with the acute oral toxicity. The degree of ethoxylation of the EA appeared to be
the only factor found to be of relevance in acute oral toxicity with the compounds
with ethoxylate chains between 5 and 14 being more toxic by oral consumption
than those with less than 4 or more than 21 ethoxy units. Clinical findings observed
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in the test animals after treatment were indicative of gastrointestinal irritation such
as ulcerations of the stomach, pilo-erection, diarrhoea and lethargy and may be
linked with administration of a bolus dose, in particular in cases where the test item
was administered undiluted. There is further an apparent sex difference for a group
ethoxylates with LD50 values below 2,000 mg/kg, with females being more
susceptible to the acute oral toxicity than males. It should be noted that there is
unpublished information suggesting that this is not a sex specific phenomenon, but
an effect related to body weight; lighter animals being more susceptible than
heavier animals. Alcohol ethoxylates are considered to be of low acute inhalation
toxicity to rats with LC50 values exceeding the saturated vapour concentration in
air. Acute toxic thresholds were reached only when animals were exposed to the
undiluted test chemical in form of a respirable mist or aerosol.

Alcohol ethoxylates were shown to have a low order of acute dermal toxicity in the
rat and rabbit with LD50 values typically greater than the maximum applied dose,
ranging from greater than 0.8 to greater than 5 g/kg in rats. LD50 values in rabbits
were greater than 2 g/kg but less than 5 g/kg. There was no relationship between
compound structure and dermal toxicity.

Irritation

High quality studies investigating the skin and eye irritation potential of alcohol
ethoxylates have shown that the use of these compounds in household cleaning
products is of low concern. When tested undiluted EAs were found to be slightly
too severely irritating to skin in rabbits and rats and mildly to severely irritating to
the rabbit eye. However, if the skin or eye irritation potential was investigated at in-
use concentrations, EAs were only mildly irritating to skin and eyes.

Sensitisation

EAs are not considered to be skin sensitizers.

Health Effects

The critical human health effects of the AEs for risk characterisation are acute oral

Effect for Screening
Criteria

Aquatic Toxicity

Summary toxicity and skin and eye irritation. The severity of irritation appears to increase
directly with the chemical concentration. Skin irritation, but not eye irritation,
generally decreases with an increasing degrees of ethoxylation.

Key Study/Critical EAs of different structures with regard to the length of the alkyl chain and the

Ecological Toxicity 3

degree of ethoxylation were evaluated in oral and dermal repeated dose toxicity
studies. The lowest NOAEL of the EAs for systemic toxicity was 50mg/kg/day in a
2-year oral feeding study in rats. Effects observed at the LOAEL were related to
significantly elevated organ-to-body weight ratios for liver, kidney and heart. No
adverse histopathological changes were observed at the LOAEL.

Uncertainty factors: 10 (interspecicies variability); 10 (intraspecies variability)
Oral RfD = 50/100 = 0.5 mg/kg/day
Drinking water guidance value = 1.95 ppm

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

-48-hr EC50 Daphnia magna - range from - 881 mg/L - 2,650 mg/L
Acute Aquatic - Algae and other aquatic plants

-72-hr EC50 Pseudokirchneriella subcapitata - 911 mg/L

-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

Determination of PNEC
aquatic

PNECaquatic: Experimental results are available for three trophic levels. Acute
E(L)C50 values are available for fish, algae and invertebrates. Results from
chronic studies are available for invertebrates and fish. As such, an assessment
factor of 100 has been applied to the lowest reported NOEC of 100 mg/L for
Daphnia. The PNECaquatic is 1 mg/L.
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Australian Hazard
Classification

Current Regulatory Controls "2

No data available.

Australian
Occupational Exposure
Standards

No data available.

International
Occupational Exposure
Standards

No data available.

Australian Food
Standards

No data available.

Australian Drinking
Water Guidelines

No data available.

Aquatic Toxicity
Guidelines

P/vP Criteria fulfilled?

PBT Assessment 2

No data available.

EAs are readily biodegradable and as such not persistent in the environment.

B/vB criteria fulfilled?

Based on a log Kow value greater than 3, and a maximum BCF value of under
800. EAs are not bioaccumulative.

T criteria fulfilled?

The acute aquatic toxicity of EAs are > 0.01 mg/L. Hence the substance does not
fulfill the screening criteria for toxic (T)

Overall conclusion

Not PBT

Revised

April 2022

References

1.

National Industrial Chemicals Notification and Assessment Scheme (NICNAS). IMAP, Human Health Tier Il

Assessment for Ethoxylates of aliphatic alcohols (>C6). Retrieved:
https://www.industrialchemicals.gov.au/sites/default/files/Ethoxylates%200f%20aliphatic%20alcohols %20%28

Greater%20ThanC6%29 Human%20health%20tier%2011%20assessment.pdf

Human and Environmental Risk Assessment (HERA) on Ingredients of Household Cleaning Products: Alcohol

Ethoxylates (2009). Available at http://www.heraproject.com

ECHA REACH Registration Dossier for 2-butoxyethanol CAS 111-76-2, accessed:

https://echa.europa.eu/registration-dossier/-/registered-dossier/15247

50f 5


https://www.industrialchemicals.gov.au/sites/default/files/Ethoxylates%20of%20aliphatic%20alcohols%20%28Greater%20ThanC6%29_Human%20health%20tier%20II%20assessment.pdf
https://www.industrialchemicals.gov.au/sites/default/files/Ethoxylates%20of%20aliphatic%20alcohols%20%28Greater%20ThanC6%29_Human%20health%20tier%20II%20assessment.pdf
http://www.heraproject.com/
https://echa.europa.eu/registration-dossier/-/registered-dossier/15247

A=COM

Toxicity Summary - Fumaric acid and monosodium fumarate

Chemical and Physical Properties 2358

CAS number

Fumaric Acid: 110-17-8
Monosodium Fumarate: 7704-73-6

Molecular formula

Fumaric Acid: C4H404
Monosodium Fumarate: C4H3NaO4

Molecular weight

Fumaric Acid: 116.07 g/mol
Monosodium Fumarate: 138.06 g/mol

Solubility in water

Fumaric Acid: 7000 mg/L @ 25C
Monosodium Fumarate: Soluble in water

pH No data found
Melting point 287C
Boiling point 522 C

Vapour pressure

1.54X10-4 mm Hg at 25 deg C

Henrys law constant

No data found

Explosive potential

Dust presents explosion hazard

Flammability potential

Non flammable

Colour/Form

Fumaric Acid: Colourless odourless crystals or powder
Monosodium Fumarate: Odourless, white crystalline powder

Overview

Fumaric acid is an organic dicarboxylic acid naturally present in all organisms. It
predominantly originates from the oxidation of succinate and is further converted to
malic acid in the tricarboxylic acid cycle. Exogenous fumaric acid will be rapidly
metabolised by well-recognised pathways, and neither fumarate nor its metabolites
would be expected to accumulate in human or animal tissues. Fumaric acid is
used primarily in liquid pharmaceutical preparations as an acidulant and flavoring
agent. Fumaric acid is approved for use as a food additive in Australia, and use as
a therapeutic agent in the treatment of psoriasis and other skin disorders, as wells
as a feed additive for all animals without a maximum level. A Tier 1 human health
risk assessment has been performed by the Australian Government Department of
Health, National Industrial Chemicals Notification and Assessment Scheme
(NICNAS), indicating the chemical is not considered to pose an unreasonable risk
to the health of workers and public health. The highest category use is listed as
Cosmetic and the data available on the function of the chemical indicate that it may
be used in cosmetics but only at low concentrations.

Monosodium fumarate is the sodium salt of fumaric acid, and is a food additive,
used as a flavour enhancer and acidity regulator. The WHO JECFA has listed a
group ADI of “not specified” for fumaric acid and its salts in 1999. Limited
information is available for monosodium fumarate, and as such Fumaric acid has
been used as its surrogate.
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Environmental Fate °

Soil/Water/Air

Chronic Repeated
Dose Toxicity

Human Health Toxicity Summary 5¢

If released to soil, fumaric acid is expected to have very high mobility based upon
an estimated Koc of 7. The pKa values of fumaric acid are 3.03 and 4.54,
indicating that this compound will exist almost entirely in anion form in the
environment and anions generally do not adsorb more strongly to soils containing
organic carbon and clay than their neutral counterparts. Volatilization from moist
soil is not expected because the acid exists as an anion and anions do not
volatilize. Using a Warburg respirometer and a sewage inoculum, 5-day
Theoretical BODs of 57-70% were reported, suggesting that biodegradation may
be an important environmental fate process in soil. If released into water, fumaric
acid is not expected to adsorb to suspended solids and sediment based upon the
estimated Koc. The half-life of fumaric acid in various natural waters ranged from
1-15 days using river die-away studies, indicating that biodegradation is an
important environmental fate process in water. Fumaric acid's pKa values indicate
it will exist almost entirely in the anion form at pH values of 5 to 9 and therefore
volatilization from water surfaces is not expected to be an important fate process.
An estimated BCF of 3 suggests the potential for bioconcentration in aquatic
organisms is low. Hydrolysis is not expected to be an important environmental fate
process since this compound lacks functional groups that hydrolyze under
environmental conditions. Fumaric acid will be degraded in brightly sunlit natural
waters by reaction with photochemically produced hydroxyl radicals with a half-life
of 45 days.

Eight groups of 14 weanling rats were kept on diets containing 0, 0.1 and 1.0%
fumaric acid and 1.38% sodium fumarate for one year (half the groups) or two
years. No adverse effect was noted on rate of weight gain, haemoglobin, blood
picture, calcium balance as shown by bone histology, or on the histology of liver,
kidney, spleen and stomach (Levey et al., 1946). In another experiment five groups
of 12 male and 12 female rats were fed diets containing 0, 0.1, 0.5, 0.8 and 1.2%
of fumaric acid for two years without toxic effects on growth or food consumption. A
further four groups of 12 male rats were kept for two years on diets containing 0,
0.5, 1.0 and 1.5% fumaric acid. Only at the 1.5% level was there a very slight
increase in mortality rate and some testicular atrophy. Gross and microscopic
examination of major organs revealed no abnormalities and tumour incidence was
not significantly different between the groups (Fitzhugh & Nelson, 1947). Seventy-
five chronically disabled subjects ranging in age from 29-91 years received 500 mg
fumaric acid daily for one year without any toxic manifestations in haemoglobin
level, RBC and WBC, nonprotein nitrogen level, creatinine level,
bromosulfonphthalein excretion and phenolsulfonphthalein excretion (Levey et al.,
1946).

Carcinogenicity

Based on the available data, fumaric acid is not considered to be a carcinogen.
Fumaric acid has not been classified by International Agency for Research on
Cancer (IARC) or the United States Environment Protection Agency (USEPA).

Mutagenicity/
Genotoxicity

Fumaric acid is not considered to be a mutagen.

Reproductive Toxicity

Developmental
Toxicity/Teratogenicity

No data found
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Eight groups of 14 weanling rats were kept on diets containing 0, 0.1 and 1.0%
fumaric acid and 1.38% sodium fumarate for one year (half the groups) or two
years. No adverse effect was noted on rate of weight gain, haemoglobin, blood
picture, calcium balance as shown by bone histology, or on the histology of liver,
kidney, spleen and stomach (Levey et al., 1946). In another experiment five groups
of 12 male and 12 female rats were fed diets containing 0, 0.1, 0.5, 0.8 and 1.2%
of fumaric acid for two years without toxic effects on growth or food consumption. A
further four groups of 12 male rats were kept for two years on diets containing 0O,
0.5, 1.0 and 1.5% fumaric acid. Only at the 1.5% level was there a very slight
increase in mortality rate and some testicular atrophy. Gross and microscopic
examination of major organs revealed no abnormalities and tumour incidence was
not significantly different between the groups (Fitzhugh & Nelson, 1947). Seventy-
five chronically disabled subjects ranging in age from 29-91 years received 500 mg
fumaric acid daily for one year without any toxic manifestations in haemoglobin
level, RBC and WBC, nonprotein nitrogen level, creatinine level,
bromosulfonphthalein excretion and phenolsulfonphthalein excretion (Levey et al.,
1946).

Acute Toxicity

Fumaric acid has low acute toxicity via oral, inhalation, or dermal exposure. The
LD50s for the oral administration of fumaric acid in rats range from 8,000 to 10,700
mg/kg bw and 3,600 to 4,800 mg/kg bw for rabbits. Inhalation LD50s for rats is
reported to be 1,306 mg/L and a dermal LD50 of 20,000 mg/kg bw has been
reported for rabbits.

Irritation

The available data show that fumaric acid is a mild irritant of the skin and may
cause respiratory tract irritation. Furmaric acid is considered to cause serious eye
irritation. Ingestion of fumaric acid may cause abdominal cramps, diarrhoea and
nausea.

Sensitisation

The chemical is considered to be not sensitising.

Health Effects
Summary

Fumaric acid occurs naturally in the metabolism, and is approved for use as a food
additive in Australia as well as a feed additive for all animals without a maximum
level. A Tier 1 human health risk assessment has been performed by the NICNAS,
indicating the chemical is not considered to pose an unreasonable risk to the
health of workers and public health. It is considered to have low acute and chronic
health effects.

Key Study/Critical
Effect for Screening
Criteria

Aquatic Toxicity

Drinking water guideline value = 23 ppm
Ecological Toxicity *°

WHO JECFA in 1975 derived an acceptable daily intake of 6 mg/kg bw for adults
and children for use as a food additive. The key study chosen was the two-year rat
feeding study by Fitzhugh & Nelson, (1947). No adverse chronic effects from
fumaric acid dosing were seen in animals exposed below 1.2% (600 mg/kg bw).
However it is to be noted that in 1989, the ADI was changed to ‘not specified’ when
Fumaric Acid was evaluated as a flavouring agent by the JECFA.

Acute Aquatic

-96-h LC50 Danio rerio - >100 mg/L

-48-h EC50 daphnia magna - >100 mg/L

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

Determination of PNEC
aquatic

Australian Hazard
Classification

to be 0.041 mgl/L.
Current Regulatory Controls

PNECaquatic: Experimental results are available for three trophic levels. Acute
E(L)C50 values are available for fish (245 mg/L), Daphnia (212 mg/L), and algae
(41 mg/L). On the basis that the data consists of short-term results from three
trophic levels, an assessment factor of 1,000 has been applied to the lowest
reported effect concentration of 41 mg/L for algae. The PNECaquatic was calculated

No data found.
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Australian
Occupational Exposure
Standards

No data found.

International
Occupational Exposure
Standards

No data found.

Australian Food
Standards

No data found.

Australian Drinking
Water Guidelines

No data found.

Aquatic Toxicity
Guidelines

P/vP Criteria fulfilled?

No data found

PBT Assessment®°

Fumaric acid is readily biodegradable and as such not persistent in the
environment.

B/vB criteria fulfilled?

Based on the measured log Kow of <3 Fumaric acid is not bioaccumulative.

T criteria fulfilled?

The acute aquatic toxicity of Fumaric acid is > 0.01 mg/L. Hence the substance
does not fulfill the screening criteria for toxic (T)

Overall conclusion

Not a PBT substance (based on screening data).
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Toxicity Summary - Boric acid / sodium tetraborate /
boronatrocalcite / borax

Chemical and Physical Properties'358?°

CAS number

Boric Acid: 10043-35-3

Sodium Tetraborate: 1330-43-4
Boronatrocalcite: 1319-33-1
Borax: 1303-96-4

Molecular formula

Boric acid: H3BOs

Sodium Tetraborate: Na2B407
Boronatrocalcite: CaNaH12(BO3)5.2H20
Borax: (Na2(B407).10H20)

Molecular weight

Boric acid: 61.833 g/mol

Sodium Tetraborate: 201.220 g/mol
Boronatrocalcite: 405.23 g/mol
Borax: 381.37

Solubility in water

Boric acid: 50 g/l at 25 °C

Sodium Tetraborate: 3.1% at 25 °C
Boronatrocalcite: no data found
Borax: 59.3 g/L at 25 °C

pH

Boric acid: 6.1 in a 0.1% (wt) solution

Sodium Tetraborate: 9.3 at 20 °C (3% solution)
Boronatrocalcite: no data found

Borax: no data found

Melting point

Boric Acid: 170.9 °C

Sodium Tetraborate: 743 °C
Boronatrocalcite: no data found
Borax: 75 °C (decomposes)

Boiling point

Boric Acid: 300 °C

Sodium Tetraborate: 1,575 °C (decomposes)
Boronatrocalcite: no data found

Borax: no data found

Vapour pressure

Boric acid: 9.9 x 108 Pa @ 25 °C
Sodium Tetraborate: Negligible at 20 °C
Boronatrocalcite: no data found

Borax: Negligible

Henrys law constant

No data found

Explosive potential

Not explosive

Flammability potential

Not flammable
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Toxicity Summary - 2-hydroxy-N,N,N-trimethylethanaminium
(Choline Chloride)

Chemical and Physical Properties’:23*

CAS number 67-48-1
Molecular formula CsH14NOCI
Molecular weight 139.63 g/mole

Solubility in water

Very soluble in water and alcohol

Melting point

247°C

Boiling point

Decomposition upon heating

Vapour pressure

6.57 x 108 Pa at 25°C

Henrys law constant

2.06*10E-11 Pa*m®/mole at 25°C

Explosive potential

Not explosive

Flammability potential

Combustible. Gives off irritating or toxic fumes (or gases) in a fire.

Colour/Form

white crystalline solid

Overview

Soil/Water/Air

Choline chloride is a quaternary amine salt, it dissociates in water into the
corresponding positively charged quaternary hydroxyl alkylammonium ion and the
negatively charged chloride ion. Choline chloride has neither explosive nor oxidizing
properties due to its molecular structure Choline is a dietary component and found
in foods as free choline and as esterified forms such as phosphocholine,
glycerophosphocholine, sphingomyeline, and phosphatidylcholine. It functions as a
precursor for acetylcholine, phospholipids, and the methyl donor betaine and is
important for the structural integrity of cell membranes, methyl metabolism,
cholinergic neurotransmission, transmembrane signalling, and lipid and cholesterol
transport and metabolism.

Evidence from animal studies and from human exposure indicates that choline
chloride has low toxicity, is not mutagenic and has no developmental toxicity. This is
not unexpected in view of its presence in the diet and its production in metabolic
processes in the bodyj; it fulfils key roles in nerve transmission, cell membrane
integrity, and lipid metabolism. Only limited animal data are available on effects on
fertility, but the normal exposure of humans to appreciable amounts of choline
chloride both from the diet and formed from normal metabolic processes, would
argue against it having any significant adverse effects on fertility. This is supported
by the fact that it has been widely used as an animal feed additive for decades with
no apparent adverse effects being noted on fertility.

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.

Environmental Fate'34

Distribution modelling using Mackay Level | indicates water (100 %) to be the main
target compartment. The amount in the other compartments is with < 0.0001 %
negligible. Choline chloride is read