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This report also addresses the produced water reporting requirements under Regulation 37B of the 
Petroleum (Environment) Regulations (2016) (NT, 2025a), as applicable at this stage of the project. 
Regulation 37B requires completion of a human health risk assessment for any chemical detected in 
the produced water, defined as naturally occurring water that is extracted from the geological 
formation following hydraulic fracturing. To date, no produced water has been generated from 
Carpentaria 5H.  

This assessment leverages information in the following documents: 

 Environment Management Plan (EMP) – Environmental Management Plan Imperial Oil & 
Gas 2021-2025 EP187 Work Program NT Exploration Permit (EP) 187 (IMP4-3) (Imperial, 
2021). 

 Hydraulic Stimulation Chemical Risk Assessment Update – Imperial Oil and Gas Exploration 
Permit 187 (Appendix 06 of the EMP; Imperial, 2021; and as updated) 

 Regulation 22 Flowback Water Risk Assessment (EHS Support, 2022) 

 Regulation 22 Flowback Water Risk Assessment (EHS Support, 2024) 

 Regulation 22 Human Health and Environment Risk Assessment (EHS Support, 2024) 

Conceptual Exposure Model 

Carpentaria 5H is located along with the Carpentaria 2H and 3H wells on the Carpentaria 2/3/5 well 
pad, which is approximately 10 kilometres (km) north of the Carpentaria Highway and 200 km east-
southeast of Daly Waters (Figure 1). The well pad is approximately 6.2 hectare (ha) in area. Figure 2 
presents the layout of the well pad. The well pad currently contains a 12 megalitre (ML) enclosed 
waste water storage tank (Tank 1) and 13.5 ML open-topped wastewater treatment tank (Tank 2).  

Flowback water from the Carpentaria 2H and Carpentaria 3H wells was used as makeup water for 
hydraulic stimulation of Carpentaria 5H. According to inGauge, flowback water will be stored on the 
Carpentaria 2/3/5 well pad in Tank 1 or Tank 2 until either re-use of the flowback as makeup water 
occurs or off-site disposal at a licensed facility. During the intervening time, inGauge anticipates 
significant reduction in Carpentaria 5H flowback water volume because approximately 5 millimetre 
(mm) of fluid is evaporated from the open top tank daily.  

The Carpentaria 2/3/5 well pad is in a sparsely populated area of the NT (Imperial, 2021). Land use 
within EP187 is primarily undeveloped with agricultural (e.g., grazing stock) and resource exploration 
being the primary land uses. As advised by inGauge, the nearest dwelling is West Balbarini, which is 
located approximately 9 km to the southeast along the Carpentaria Highway. A search within EP187 
for Parks, World Heritage Properties, National Heritage Places, Wetlands of International 
Importance, conservation areas or Sites of Conservation significance did not yield any results. The 
closest site of significance (Limmen National Park) is adjacent to the north-east boundary of EP187 
and is greater than 50 km from the Carpentaria 2 well pad. 

Climate within EP187 is tropical savannah within the humid zone with distinct wet and dry seasons; 
rainfall within the wet season averages between 600 to 800 mm per year (Imperial, 2021). 
Vegetation within EP187 is mostly open forests and woodlands (predominately Dawin Stringybark [E. 
tetrodonta]). Carpentaria 2 well pad is located within the Gulf Fall and Uplands bioregion which 
includes water holes, gorges, and desiccated sandstone plateaus. Watercourses of varying stream 
orders are within the broader EP187 (Imperial, 2021). However, consistent with EMP IMP4-3, the 
Carpentaria 2 well pad is situated outside of sensitive receptor buffer zones, including water courses 
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In development of the EMP, potential exposures to humans and the environment to chemicals used 
in hydraulic stimulation were evaluated (Imperial, 2021). Multiple mitigation measures and control 
measures were specified within the EMP and associated Spill Management Plan (Appendix 07 of 
EMP) and Wastewater Management Plan (Appendix 06 of the EMP) to reduce residual risks from 
exposure to flowback water to As Low As Reasonably Practical (ALARP).  

Flowback water from Carpentaria 5H is stored in Tank 1 and/or Tank 2 throughout the year. Both 
tanks are fitted with leak detection, and a bunded area surrounds each tank to prevent overland 
flow with a secondary storage capacity of approximately 400 cubic metres (m3).  

An assessment of potential release scenarios from storage tanks was completed as part of the 
Hydraulic Stimulation Chemical Risk assessment (CRA; Imperial, 2021) and the Human Health and 
Environmental Risk Assessment (HHERA) of chemicals used in hydraulic stimulation included as a 
Regulation 22 Modification to IMP4-3 (EHS Support, 2024). In a potential release scenario of 100,000 
litres (L) outside of containment and the storage area, the maximum affected area of spreading was 
estimated to be less than 4.7 ha and limited to the proximity of the release area. Given buffer 
distances from water courses and size of Carpentaria 2/3/5 well pad, potential complete exposure 
pathways to surface water bodies associated with runoff from an accidental release from the 
flowback storage tank is considered unlikely and not assessed further.  

The shallow geology in the region is characterised as Cretaceous interbedded siltstone and 
claystone/mudstone sequences of the Kyalla Member. These low permeability sequencies overlie 
the Top Springs Limestone (also referred to as Tindal Limestone or Gum Ridge Formation) which is at 
a depth of approximately 50 m below ground level. Note that this geology is generally consistent 
with the strata described in the logs for the water bores within the Carpentaria 2/3/5 well pad. 
Based on this stratigraphy, direct vertical aquifer recharge from rainfall, surface water or surficial 
spills of water is likely to be negligible due to the low permeability of the siltstone and claystone 
lithology. 

An infiltration assessment was also performed as part of the HHERA predicted that it would take 
groundwater approximately 158 years to infiltrate the siltstone and claystone lithology to a depth of 
50 m below ground (i.e., to the top of the Top Springs Limestone). Given the limited infiltration rate 
and distance from nearest bore, potential exposure to groundwater affected by a release of 
flowback water from the storage tank is not considered a complete exposure pathway. 

Human receptors identified in the EMP with potential exposures to flowback water stored in tanks 
or during re-use activities include oil and gas workers (Imperial, 2021). The Carpentaria well pad site 
is fenced and controlled areas limit access to the public and preclude entry by livestock to the tank. 
Additionally, the well site is not visible from the closest highway, further reducing the likelihood of 
potential trespassers entering the secured well pad. Chemical exposures to workers are controlled 
through occupational hygiene practices, which include engineering, management controls and 
personal protective equipment, which are focused on elimination and mitigation of the potential for 
dermal contact and potential for incidental ingestion (therefore, the exposures are considered 
unlikely). Respiratory protection may not always be standard on hydraulic fracturing worksites; 
therefore, inhalation of vapours by oil and gas workers was considered a potentially complete 
exposure pathway for volatile constituents for chemicals used within the hydraulic stimulation 
process in the CRA. However, as flowback water is stored in tanks that are open to the atmosphere 
(i.e., not under cover or housed within an enclosed structure), potential inhalation exposures will be 
mitigated by natural ventilation (NICNAS, 2017) and are considered negligible. Therefore, no 
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complete exposure pathways were identified  for human receptors requiring further evaluation in 
this risk assessment. 

Flowback water is typically hypersaline (i.e. total dissolved solids [TDS] greater than 50,000 
milligrams per litre [mg/L]), which is unpalatable and a deterrent for avian receptors and other fauna 
from consuming and interacting with wastewater (Australian and New Zealand Guidelines [ANZG], 
2023; Adams et al, 2013; Smith et al, 2010). This is due to the osmotic regulatory (or water balance) 
requirements of fauna. Ingestion of hypersaline water can lead to dehydration, weight loss, and 
mortality. The maximum observed salinity ingested by an avian species (Zebra Finch) was 47,000 
mg/L TDS. TDS concentrations in the flowback samples from Carpentaria 5H ranged from 74,500 
mg/L to 130,000 mg/L, with an average of 97,500 mg/L (Attachment A, Table A-1), and is consistent 
with a hypersaline characteristic. Avian receptors have reportedly been observed interacting with 
water in the open top tanks; however, no associated mortalities have been documented in the fauna 
register. Based on hypersaline nature of flowback water, potential exposure to avian receptors is 
considered low. However, as a conservative measure, potential exposure to avian receptors via 
incidental ingestion was evaluated in this risk assessment.  

Management controls and mitigation measures outlined in the EMP are utilized to minimise 
potential for releases, including catastrophic failure, from storage tanks. However, as a conservative 
measure, evaluation of potential release of liquids to soils within the containment area was 
performed for the Carpentaria 5H flowback water and exposure to terrestrial receptors was included 
in this flowback risk assessment.  

Data Used in the Risk Assessment 

Carpentaria 5H was stimulated 16 July to 24 July 2025. Approximately 11.6 megalitres (ML)  of 
flowback water from Carpentaria 2H and 3H were used as makeup water for stimulation activities at 
Carpentaria 5H. Consistent with the EMP, this volume may reduce over time due to evaporation 
(Imperial, 2021). 

Seven samples of Carpentaria 5H flowback water were collected from 17 July 2025 to 5 September 
2025. Samples of the flowback water were either collected from the choke manifold or from the 
storage tank where the flowback water is stored. Attachment A, Table A-1 presents the analytical 
data from the sampling events.  

Based on the CEM, no potentially complete exposure pathways were identified for human receptors. 
For avian receptors, the point of exposure is flowback water stored in open-top tanks. Additionally, 
the terrestrial assessment evaluates releases of flowback water from these tanks. Samples collected 
from the choke manifold and flowback water tank were used in this risk assessment. 

Avian Risk Assessment 

As a conservative measure, an avian risk assessment was completed to evaluate potential exposure 
of avian receptors to chemicals detected above screening criteria in flowback water samples from 
Carpentaria 5H. Laboratory analyses of these wastewater samples for inorganic, organic and 
radionuclide analytes was completed pursuant to the monitoring wastewater chemistry analytes 
specified in Section C.8 of the Code of Practice (NT, 2025b).  
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Consistent with the avian risk assessment completed for the stimulation chemical risk assessment 
(EHS Support, 2023), this avian risk assessment conducted on the flowback water samples included 
the following two steps: 

1. Screening Assessment – Identify chemicals of low ecological concern that do not require 
additional evaluation in the risk assessment process based on a comparison to the Australian 
and New Zealand Guidelines (AZNG) for Fresh & Marine Water Quality (ANZG, 2018) trigger 
values or, absent such values, alternative screening criteria as noted in Attachment B.  

2. Quantitative Risk Evaluation – Identify chemicals that are a concern for avian receptors, and 
therefore require an additional evaluation to characterise the potential risks. The potential 
exposure was assessed using a quantitative evaluation of the potentially complete avian 
exposure pathway and the screening assessment.   

Tier 1 Screening Assessment 

The screening assessment consisted of a focused evaluation of the potential risks to avian receptors 
if exposed to chemicals detected in flowback water samples (Attachment B, Table B-1). The 
objective of the screening assessment was to identify chemicals of low concern to avian receptors 
that do not require additional evaluation in the risk assessment process.  

The screening assessment used freshwater trigger values (ANZG, 2018) which are deemed to be 
protective of aquatic species such as fish, invertebrates, and algae assuming chronic, continual, and 
prolonged contact with surface water at a 95 percent (%) protection level. In instances where no 
trigger values were available, alternative screening criteria were employed and are noted as such in 
Attachment B, Table B-1. Inherently this approach is considered highly conservative given the 
following: 

 In toxicological testing, aquatic species are more sensitive than terrestrial species to 
chemicals due to their emersion within the fluid, additional modes of action (for example, 
impacts on gill function) and the potential for secondary stressors to impact health. 

 Even if exposed, avian receptors will have limited periods of duration in contact with the 
fluids. Roosting, breeding, and continuous access will not occur on the water body; 
therefore, contact will be episodic in nature and possibly only involve ingestion during dry 
periods.  

Chemicals detected in the flowback water samples with concentrations exceeding the conservatively 
adopted water quality criteria were carried through the quantitative risk evaluation. 

The detected chemicals analysed in the wastewater samples that had concentrations exceeding the 
conservatively adopted water quality criteria and that may pose a potential risk to avian receptors 
include: 

 Antimony 

 Ammonia as N 

 Arsenic 

 Barium 

 Boron 

 Cadmium 

 Chromium 

 Copper 

 Gross alpha 

 Gross beta   activity -
40K 

 Magnesium 

 Nickel 

 Total Cyanide 

 Total Nitrogen as N 

 Total Phosphorus as P 

 Zinc 

 >C10-C16 Fraction 
minus Naphthalene (F2) 
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calculated at 5,000 cubic metres (m3). Maximum and median concentrations of detected chemicals 
in flowback water from the sampled flowback water samples were used to determine their 
respective maximum and median concentrations in soils (Csoil) according to Equation 1 below. 

Csoil = Cwat x Vtank / MSoil/ Dsoil     Eq. 1 

Where:  
o Cwat = maximum detected concentration of chemical in flowback 
o Vtank = volume of the water within the bund area in the event of a release (litres [L]) 
o Msoil = mass of soil (6.75 x 106 kg) 
o Dsoil = bulk density of soil (1,350 kilograms per cubic metre [kg/m3]) 

To evaluate the potential release to the bund area, a maximum volume of 400,000 L was used in the 
calculation of soil concentrations. 

Tier 1 Screening Assessment 

Chemical calculated maximum and median soil concentrations are presented in (Attachment C, 
Table C-1). These concentrations reflect a range of chemical concentrations potentially expected in 
the 1-m stratum of soil adjacent to the enclosed storage tanks as a result of a release from the 
storage tank. Ecological soil screening levels defined by National Environment Protection 
(Assessment of Site Contamination) Measure (ASC NEPM) were used to determine a ratio of the 
calculated concentration in soil to screening criteria. In certain instances, where NEPM values were 
not available, other data available from the European Union, the USEPA, or background threshold 
values for the McArthur Basin surficial soils were used as the screening level. 

To determine whether the maximum or median soil concentrations exceeded the screening level, a 
ratio of the soil concentration to the screening levels was calculated. If the ratio exceeded 1, the 
estimated concentration for the chemical exceeded the screening level. Calculated ratios of bromide 
for both the maximum concentration and median detected concentration exceeded 1. The HQ 
calculated based on the maximum concentrations was 1.9 and 1.5 based on the median 
concentration of bromide. Therefore, with the exception of bromide, the calculated soil 
concentrations for both the maximum and median flowback concentrations did not exceed the 
terrestrial screening levels. 

Given that the predicted soil concentrations were based on a hypothetical maximum flowback 
volume entering the bunded area (a highly conservative assumption that is very unlikely to occur), it 
is unlikely that a potential release of flowback water to soils would result in unacceptable ecological 
risk. A maximum-volume release scenario would require both a sudden and near-catastrophic loss of 
water within the bund, and that volume of water would have to be allowed to fully infiltrate into the 
underlying soils. In a realistic operational context, a loss of containment would develop gradually, 
allowing time for detection and response, and recoverable water would be captured and removed. 
This would substantially reduce both the mass of contaminants reaching soil and the potential for 
soil concentrations to approach the conservative screening values, particularly given that the 
exceedances for bromide are marginal. On this basis, the marginal exceedance of the bromide 
screening value is not considered to represent a plausible risk of unacceptable impact to terrestrial 
receptors. 

In accordance with the Waste and Wastewater Management Plan (Appendix 06 of the EMP IMP4-3), 
should a release occur, it would be reported in Imperial’s incident reporting system and corrective 
action would be implemented in accordance with guidance. 
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evaluation methods used are consistent with those used for the EMP and the hydraulic fracturing 
fluid risk assessment conducted prior to approval of the activities at the Carpentaria 2 well pad 
(Imperial, 2021).  

No potentially complete exposure pathways for humans were identified for the storage of flowback 
water or potential reuse of water as make-up water. The risk assessment conducted for the avian 
receptors potentially exposed to flowback water concluded there is no unacceptable risk to these 
receptors potentially exposed to chemicals in the Carpentaria 5H flowback water samples. 
Therefore, with respect to avian use of flowback water from wells Carpentaria 5H and the approved 
Site activities and associated management controls, no further action is recommended.  

Likewise, a screening assessment was performed to determine the potential risk to terrestrial 
receptors exposed to soils affected by Carpentaria 5H flowback water based on a hypothetical 
release scenario. The assessment consisted of a screening level evaluation to determine if a further 
quantitative risk assessment would be required to assess the potential risk to terrestrial receptors. 
The screening-level risk assessment determined that, under a hypothetical maximum release 
scenario, predicted soil concentrations for all chemicals detected in the flowback water at their 
maximum or median concentrations would remain below terrestrial screening criteria, with the 
exception of bromide, which exhibited only minor exceedances of the target hazard quotient. 
However, However, in the event of a release, incident notification and response actions would be 
implemented in accordance with the WWMP (Imperial, 2021), thereby limiting the mass of 
contaminants entering soils and reducing the potential for exceedance of screening values. 
Considering the approved Site activities and associated management controls (including those 
outlined in the EMP), along with the marginal nature of the exceedance for bromide, no further 
assessment or action is recommended. 

These findings are consistent with the flowback risk assessments that were completed for 
Carpentaria 1H, Carpentaria 2H and 3H which also concluded that there were no unacceptable risks 
to human or avian receptors. This risk assessment satisfies Condition 20 of the EMP approval (NT, 
2022) and requirement 3(a) of Regulation 37A of the Petroleum (Environment) Regulations 2016 
(NT, 2025a).  
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Table A-1

Flowback Data

Carpentaria 5H Flowback Water Assessment

InGauge

Matrix: WATER Sample Type REG REG REG REG REG REG REG

Workgroup: ES2522583 ALS Sample Num ES2522583001 ES2522583002 ES2522583003 ES2526182001 ES2528266001 ES2528264001 ES2528265001/ES2528418001

Project name/number: CARPENTARIA 5H Sample Date 17/07/2025 20/07/2025 23/07/2025 18/08/2025 25/08/2025 01/09/2025 05/09/2025

Client sample ID 01 02 03 D/S C/M (Downstream choke manifold) D/S C/M (Downstream manifold) D/S C/M (Downstream choke mainfold) D/S C/M (Downstream choke manifold)

Analyte grouping/Analyte CAS Number Unit LOR

EA005P: pH by PC Titrator

pH Value pH Unit 0.01 6.51 6.53 6.49 6.31 6.12 6.06 6.01

EA006: Sodium Adsorption Ratio (SAR)

Sodium Adsorption Ratio 0.01 55.1 57.9 56.2 58.8 62.9 66.8 64.4

EA010P: Conductivity by PC Titrator

Electrical Conductivity @ 25°C µS/cm 1 82700 99000 112000 135000 150000 156000 159000

EA015: Total Dissolved Solids dried at 180 ± 5 °C

Total Dissolved Solids @180°C mg/L 10 74500 88000 97500 130000 140000 149000 160000

EA025: Total Suspended Solids dried at 104 ± 2°C

Suspended Solids (SS) mg/L 5 63 56 81 98 137 72 86

ED009:  Anions

Bromide 24959-67-9 mg/L 0.010 636 714 932 1630 1330 1280 1470

ED037P: Alkalinity by PC Titrator

Hydroxide Alkalinity as CaCO3 DMO-210-001 mg/L 1 <1 <1 <1 <1 <1 <1 <1

Carbonate Alkalinity as CaCO3 3812-32-6 mg/L 1 <1 <1 <1 <1 <1 <1 <1

Bicarbonate Alkalinity as CaCO3 71-52-3 mg/L 1 198 168 146 138 87 94 72

Total Alkalinity as CaCO3 mg/L 1 198 168 146 138 87 94 72

ED041G: Sulfate (Turbidimetric) as SO4 2- by DA

Sulfate as SO4 - Turbidimetric 14808-79-8 mg/L 1 <10 <10 <10 <10 <10 <10 <10

ED045G: Chloride by Discrete Analyser

Chloride 16887-00-6 mg/L 1 39900 44900 53500 76500 78400 84600 85300

ED093F: Dissolved Major Cations

Calcium 7440-70-2 mg/L 1 5050 7700 7950 13800 16500 17800 19600

Magnesium 7439-95-4 mg/L 1 1010 1370 1530 2330 2700 3140 3120

Sodium 7440-23-5 mg/L 1 16400 21000 20900 28400 33100 36800 36800

Potassium 7440-09-7 mg/L 1 133 148 161 222 242 253 258

ED093T: Total Major Cations

Calcium 7440-70-2 mg/L 1 5600 7020 8780 13500 16600 18500 18900

Magnesium 7439-95-4 mg/L 1 1150 1420 1750 2590 2680 2760 3000

Sodium 7440-23-5 mg/L 1 18100 20500 23500 31200 33900 34700 37500

Potassium 7440-09-7 mg/L 1 148 164 182 242 224 224 240

EG005(ED093)U: Unfiltered Metals by ICP-AES

Silica 7631-86-9 mg/L 0.100 51.2 62.6 65.5 41.5 22.2 25.0 25.4

EG020F: Dissolved Metals by ICP-MS

Aluminium 7429-90-5 mg/L 0.01 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Antimony 7440-36-0 mg/L 0.001 0.013 0.014 0.013 0.011 <0.010 <0.010 <0.010

Arsenic 7440-38-2 mg/L 0.001 0.018 <0.010 <0.010 0.022 <0.010 0.011 <0.010

Beryllium 7440-41-7 mg/L 0.001 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Barium 7440-39-3 mg/L 0.001 461 647 800 1340 1640 1700 1960

Cadmium 7440-43-9 mg/L 0.0001 <0.0010 <0.0010 <0.0010 <0.0010 0.0017 0.0017 0.0014

Chromium 7440-47-3 mg/L 0.001 0.020 <0.010 <0.010 0.013 0.029 0.041 0.034

Cobalt 7440-48-4 mg/L 0.001 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
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Matrix: WATER Sample Type REG REG REG REG REG REG REG

Workgroup: ES2522583 ALS Sample Num ES2522583001 ES2522583002 ES2522583003 ES2526182001 ES2528266001 ES2528264001 ES2528265001/ES2528418001

Project name/number: CARPENTARIA 5H Sample Date 17/07/2025 20/07/2025 23/07/2025 18/08/2025 25/08/2025 01/09/2025 05/09/2025

Client sample ID 01 02 03 D/S C/M (Downstream choke manifold) D/S C/M (Downstream manifold) D/S C/M (Downstream choke mainfold) D/S C/M (Downstream choke manifold)

Analyte grouping/Analyte CAS Number Unit LOR

Copper 7440-50-8 mg/L 0.001 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Lead 7439-92-1 mg/L 0.001 <0.010 <0.010 <0.010 0.011 0.013 0.016 0.015

Manganese 7439-96-5 mg/L 0.001 8.91 11.6 13.0 19.8 24.8 27.9 28.3

Molybdenum 7439-98-7 mg/L 0.001 0.058 0.048 0.036 0.030 0.024 0.021 0.019

Nickel 7440-02-0 mg/L 0.001 <0.010 0.020 0.032 0.026 0.021 0.013 0.016

Selenium 7782-49-2 mg/L 0.01 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Silver 7440-22-4 mg/L 0.001 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Strontium 7440-24-6 mg/L 0.001 356 422 587 878 1130 1220 1340

Thorium 7440-29-1 mg/L 0.001 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Tin 7440-31-5 mg/L 0.001 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Uranium 7440-61-1 mg/L 0.001 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Vanadium 7440-62-2 mg/L 0.01 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Zinc 7440-66-6 mg/L 0.005 0.255 0.379 0.533 0.912 0.700 0.900 0.800

Boron 7440-42-8 mg/L 0.05 7.76 9.88 6.87 7.15 6.89 4.75 6.76

Iron 7439-89-6 mg/L 0.05 54.6 3.03 41.9 90.6 110 133 126

EG020T: Total Metals by ICP-MS

Aluminium 7429-90-5 mg/L 0.01 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Antimony 7440-36-0 mg/L 0.001 0.014 0.016 0.018 0.015 <0.010 <0.010 <0.010

Arsenic 7440-38-2 mg/L 0.001 0.020 0.037 0.037 0.031 0.022 0.015 0.014

Beryllium 7440-41-7 mg/L 0.001 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Barium 7440-39-3 mg/L 0.001 473 643 833 1170 1980 2250 2310

Cadmium 7440-43-9 mg/L 0.0001 <0.0010 <0.0010 <0.0010 0.0014 0.0016 0.0018 0.0012

Chromium 7440-47-3 mg/L 0.001 0.029 0.022 0.019 0.028 0.067 0.075 0.063

Cobalt 7440-48-4 mg/L 0.001 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Copper 7440-50-8 mg/L 0.001 0.012 <0.010 <0.010 <0.010 <0.010 0.035 <0.010

Lead 7439-92-1 mg/L 0.001 <0.010 <0.010 <0.010 0.022 0.029 0.026 0.024

Manganese 7439-96-5 mg/L 0.001 10.2 12.4 15.3 22.2 22.4 24.0 25.2

Molybdenum 7439-98-7 mg/L 0.001 0.060 0.053 0.044 0.054 0.044 0.040 0.041

Nickel 7440-02-0 mg/L 0.001 0.016 0.022 0.033 0.026 0.035 0.022 0.022

Selenium 7782-49-2 mg/L 0.01 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Silver 7440-22-4 mg/L 0.001 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Strontium 7440-24-6 mg/L 0.001 352 478 613 768 1170 1290 1330

Thorium 7440-29-1 mg/L 0.001 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Tin 7440-31-5 mg/L 0.001 0.021 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Uranium 7440-61-1 mg/L 0.001 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Vanadium 7440-62-2 mg/L 0.01 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Zinc 7440-66-6 mg/L 0.005 0.274 0.435 0.610 1.12 0.978 0.963 0.997

Boron 7440-42-8 mg/L 0.05 8.75 8.65 8.24 7.38 6.82 6.01 6.24

Iron 7439-89-6 mg/L 0.05 59.6 60.2 69.7 103 113 118 120

EG035F: Dissolved Mercury by FIMS

Mercury 7439-97-6 mg/L 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

EG035T:  Total Recoverable Mercury by FIMS

Mercury 7439-97-6 mg/L 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

EK010-1: Chlorine

Total Residual Chlorine mg/L 0.02 0.20 <0.20 0.40 <0.40 <0.40 <0.40 <0.40

Free Chlorine mg/L 0.02 <0.20 <0.20 <0.20 <0.40 <0.40 <0.40 <0.40

Monochloramine 10599-90-3 mg/L 0.02 <0.20 <0.20 0.40 <0.40 <0.40 <0.40 <0.40

Dichloroamine 3400-09-7 mg/L 0.02 0.20 <0.20 <0.20 <0.40 <0.40 <0.40 <0.40

Combined Chlorine mg/L 0.02 0.20 <0.20 0.40 <0.40 <0.40 <0.40 <0.40

Free Chlorine as Sodium Hypochlorite mg/L 0.02 <0.20 <0.20 <0.20 <0.40 <0.40 <0.40 <0.40



Table A-1

Flowback Data

Carpentaria 5H Flowback Water Assessment

InGauge

Matrix: WATER Sample Type REG REG REG REG REG REG REG

Workgroup: ES2522583 ALS Sample Num ES2522583001 ES2522583002 ES2522583003 ES2526182001 ES2528266001 ES2528264001 ES2528265001/ES2528418001

Project name/number: CARPENTARIA 5H Sample Date 17/07/2025 20/07/2025 23/07/2025 18/08/2025 25/08/2025 01/09/2025 05/09/2025

Client sample ID 01 02 03 D/S C/M (Downstream choke manifold) D/S C/M (Downstream manifold) D/S C/M (Downstream choke mainfold) D/S C/M (Downstream choke manifold)

Analyte grouping/Analyte CAS Number Unit LOR

EK026SF:  Total CN by Segmented Flow Analyser

Total Cyanide 57-12-5 mg/L 0.004 - - - 0.008 <0.004 <0.004 <0.004

EK040P: Fluoride by PC Titrator

Fluoride 16984-48-8 mg/L 0.1 0.7 0.4 0.7 0.3 0.5 0.5 0.5

EK055G: Ammonia as N by Discrete Analyser

Ammonia as N 7664-41-7 mg/L 0.01 35.5 42.2 45.3 61.7 65.0 74.5 79.0

EK057G:  Nitrite as N by Discrete Analyser

Nitrite as N 14797-65-0 mg/L 0.01 <0.01 <0.01 <0.10 <0.10 <0.10 <0.10 <0.10

EK058G:  Nitrate as N by Discrete Analyser

Nitrate as N 14797-55-8 mg/L 0.01 0.04 0.04 0.46 <0.10 <0.10 <0.10 <0.10

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

Nitrite + Nitrate as N mg/L 0.01 0.04 0.04 0.46 <0.10 <0.10 <0.10 <0.10

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

Total Kjeldahl Nitrogen as N mg/L 0.1 41.0 43.7 50.4 64.8 70.8 76.9 74.5

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

Total Nitrogen as N mg/L 0.1 41.0 43.7 50.9 64.8 70.8 76.9 74.5

EK067G: Total Phosphorus as P by Discrete Analyser

Total Phosphorus as P mg/L 0.01 2.43 2.59 2.80 1.97 8.74 4.77 3.86

EK071G: Reactive Phosphorus as P by discrete analyser

Reactive Phosphorus as P 14265-44-2 mg/L 0.01 1.25 1.77 2.56 1.46 8.69 4.41 1.56

EN055: Ionic Balance

Total Anions meq/L 0.01 1130 1270 1510 2160 2210 2390 2410

Total Cations meq/L 0.01 1050 1410 1440 2120 2490 2750 2840

Ionic Balance % 0.01 3.56 5.38 2.59 0.92 5.91 7.11 8.28

EP002: Dissolved Organic Carbon (DOC)

Dissolved Organic Carbon mg/L 1 60 56 48 46 40 39 37

EP005: Total Organic Carbon (TOC)

Total Organic Carbon mg/L 1 65 59 53 48 42 41 36

EP006 Total Inorganic Carbon

Total Inorganic Carbon mg/L 1 54 39 35 37 30 30 25

EP007 Total Carbon

Total Carbon TC mg/L 1 116 99 82 91 78 80 61

EP010: Formaldehyde

Formaldehyde 50-00-0 mg/L 0.1 13.0 12.8 16.1 19.4 23.7 25.7 25.1

EP025: Oxygen - Dissolved (DO)

Dissolved Oxygen mg/L 0.1 6.1 5.1 5.6 3.6 5.3 5.1 4.5



Table A-1

Flowback Data

Carpentaria 5H Flowback Water Assessment

InGauge

Matrix: WATER Sample Type REG REG REG REG REG REG REG

Workgroup: ES2522583 ALS Sample Num ES2522583001 ES2522583002 ES2522583003 ES2526182001 ES2528266001 ES2528264001 ES2528265001/ES2528418001

Project name/number: CARPENTARIA 5H Sample Date 17/07/2025 20/07/2025 23/07/2025 18/08/2025 25/08/2025 01/09/2025 05/09/2025

Client sample ID 01 02 03 D/S C/M (Downstream choke manifold) D/S C/M (Downstream manifold) D/S C/M (Downstream choke mainfold) D/S C/M (Downstream choke manifold)

Analyte grouping/Analyte CAS Number Unit LOR

EP033: C1 - C4 Hydrocarbon Gases

Methane 74-82-8 µg/L 10 4060 2830 862 1870 1460 1070 1700

Ethane 74-84-0 µg/L 10 722 517 205 654 724 351 667

Propane 74-98-6 µg/L 10 43 37 <10 61 68 54 61

EP075(SIM)A: Phenolic Compounds

Phenol 108-95-2 µg/L 1.0 5.4 3.9 4.3 2.5 2.4 2.4 2.2

2-Chlorophenol 95-57-8 µg/L 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

2-Methylphenol 95-48-7 µg/L 1.0 <1.0 <1.0 <1.0 1.3 <1.0 <1.0 <1.0

3- & 4-Methylphenol 1319-77-3 µg/L 2.0 13.1 9.8 9.9 4.9 4.4 3.5 2.5

2-Nitrophenol 88-75-5 µg/L 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

2.4-Dimethylphenol 105-67-9 µg/L 1.0 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

2.4-Dichlorophenol 120-83-2 µg/L 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

2.6-Dichlorophenol 87-65-0 µg/L 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

4-Chloro-3-methylphenol 59-50-7 µg/L 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

2.4.6-Trichlorophenol 88-06-2 µg/L 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

2.4.5-Trichlorophenol 95-95-4 µg/L 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Pentachlorophenol 87-86-5 µg/L 2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

EP075(SIM)B: Polynuclear Aromatic Hydrocarbons

Naphthalene 91-20-3 µg/L 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Acenaphthylene 208-96-8 µg/L 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Acenaphthene 83-32-9 µg/L 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Fluorene 86-73-7 µg/L 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Phenanthrene 85-01-8 µg/L 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Anthracene 120-12-7 µg/L 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Fluoranthene 206-44-0 µg/L 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Pyrene 129-00-0 µg/L 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Benz(a)anthracene 56-55-3 µg/L 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Chrysene 218-01-9 µg/L 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Benzo(b+j)fluoranthene 205-99-2 205-82-3 µg/L 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Benzo(k)fluoranthene 207-08-9 µg/L 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Benzo(a)pyrene 50-32-8 µg/L 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

3-Methylcholanthrene 56-49-5 µg/L 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Indeno(1.2.3.cd)pyrene 193-39-5 µg/L 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

7.12-Dimethylbenz(a)anthracene 57-97-6 µg/L 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dibenz(a.h)anthracene 53-70-3 µg/L 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Benzo(g.h.i)perylene 191-24-2 µg/L 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Sum of polycyclic aromatic hydrocarbons µg/L 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Benzo(a)pyrene TEQ (zero) µg/L 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

EP080/071: Total Petroleum Hydrocarbons

C6 - C9 Fraction µg/L 20 130 80 50 110 110 40 <20

C10 - C14 Fraction µg/L 50 580 270 260 270 14000 3490 200

C15 - C28 Fraction µg/L 100 180 <100 <100 150 6830 1820 190

C29 - C36 Fraction µg/L 50 <50 <50 <50 80 <50 <50 <50

C10 - C36 Fraction (sum) µg/L 50 760 270 260 500 20800 5310 390

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

C6 - C10 Fraction C6_C10 µg/L 20 140 80 50 120 110 40 <20

C6 - C10 Fraction  minus BTEX (F1) C6_C10-BTEX µg/L 20 20 <20 <20 30 30 20 <20

>C10 - C16 Fraction µg/L 100 540 260 240 290 20700 5220 330

>C16 - C34 Fraction µg/L 100 <100 <100 <100 160 390 160 <100

>C34 - C40 Fraction µg/L 100 <100 <100 <100 <100 <100 <100 <100



Table A-1

Flowback Data

Carpentaria 5H Flowback Water Assessment

InGauge

Matrix: WATER Sample Type REG REG REG REG REG REG REG

Workgroup: ES2522583 ALS Sample Num ES2522583001 ES2522583002 ES2522583003 ES2526182001 ES2528266001 ES2528264001 ES2528265001/ES2528418001

Project name/number: CARPENTARIA 5H Sample Date 17/07/2025 20/07/2025 23/07/2025 18/08/2025 25/08/2025 01/09/2025 05/09/2025

Client sample ID 01 02 03 D/S C/M (Downstream choke manifold) D/S C/M (Downstream manifold) D/S C/M (Downstream choke mainfold) D/S C/M (Downstream choke manifold)

Analyte grouping/Analyte CAS Number Unit LOR

>C10 - C40 Fraction (sum) µg/L 100 540 260 240 450 21100 5380 330

>C10 - C16 Fraction minus Naphthalene (F2) µg/L 100 540 260 240 290 20700 5220 330

EP080: BTEXN

Benzene 71-43-2 µg/L 1 67 40 23 45 41 8 5

Toluene 108-88-3 µg/L 2 40 22 13 35 33 8 4

Ethylbenzene 100-41-4 µg/L 2 2 <2 <2 <2 <2 <2 <2

meta- & para-Xylene 108-38-3 106-42-3 µg/L 2 6 4 2 8 6 <2 <2

ortho-Xylene 95-47-6 µg/L 2 3 <2 <2 2 2 <2 <2

Total Xylenes µg/L 2 9 4 2 10 8 <2 <2

Sum of BTEX µg/L 1 118 66 38 90 82 16 9

Naphthalene 91-20-3 µg/L 5 <5 <5 <5 <5 <5 <5 <5

EP075(SIM)S: Phenolic Compound Surrogates

Phenol-d6 13127-88-3 % 1.0 41.8 33.1 41.2 24.9 28.6 28.6 25.9

2-Chlorophenol-D4 93951-73-6 % 1.0 77.6 57.5 71.0 40.1 57.7 57.7 49.6

2.4.6-Tribromophenol 118-79-6 % 1.0 55.1 75.3 81.9 53.7 43.5 63.0 56.1

EP075(SIM)T: PAH Surrogates

2-Fluorobiphenyl 321-60-8 % 1.0 96.8 75.0 79.8 54.1 50.2 57.3 51.8

Anthracene-d10 1719-06-8 % 1.0 93.5 86.7 93.3 59.7 72.4 56.8 50.1

4-Terphenyl-d14 1718-51-0 % 1.0 62.6 84.4 91.5 77.3 67.6 72.8 65.1

EP080S: TPH(V)/BTEX Surrogates

1.2-Dichloroethane-D4 17060-07-0 % 2 96.2 85.2 124 79.6 134 135 119

Toluene-D8 2037-26-5 % 2 87.7 76.1 111 89.9 112 116 88.1

4-Bromofluorobenzene 460-00-4 % 2 94.9 75.2 108 90.7 115 110 86.8

EA250CA: Gross Alpha and Beta Activity

Gross alpha Bq/L 0.05 61.3 91.8 127 - 255 289 309

Gross beta Bq/L 0.10 29 43.1 52.2 - 79.7 95.3 101

Gross beta activity - 40K Bq/L 0.10 22.3 34 43.5 - 68.9 84.6 88.6

EP132B: Polynuclear Aromatic Hydrocarbons

3-Methylcholanthrene 56-49-5 µg/L 0.1 - - - - <0.2 <0.1 <0.1

7.12-Dimethylbenz(a)anthracene 57-97-6 µg/L 0.1 - - - - <0.2 <0.1 <0.1

EP132A: Phenolic Compounds

m-Cresol 108-39-4 µg/L 0.1 - - - - <0.2 <0.1 <0.1

p-Cresol 106-44-5 µg/L 0.1 - - - - <0.2 <0.1 <0.1

Hexachlorophene 70-30-4 µg/L 0.1 - - - - <0.2 <0.1 <0.1

2.3.4.6-Tetrachlorophenol 58-90-2 µg/L 0.1 - - - - <0.2 <0.1 <0.1

EP075S: Acid Extractable Surrogates (Waste Classification)

Phenol-d6 13127-88-3 % 0.2 - - - - 54.3 45.4 45.2

2-Chlorophenol-D4 93951-73-6 % 0.2 - - - - 77.7 62.8 62.2

2.4.6-Tribromophenol 118-79-6 % 0.2 - - - - 72.9 61.8 60.5

EP075T: Base/Neutral Extractable Surrogates (Waste Classification)

Nitrobenzene-D5 4165-60-0 % 0.2 - - - - 81.5 63.7 64.0

1.2-Dichlorobenzene-D4 2199-69-1 % 0.2 - - - - 79.9 65.2 63.4

2-Fluorobiphenyl 321-60-8 % 0.2 - - - - 90.2 72.8 65.2

Anthracene-d10 1719-06-8 % 0.2 - - - - 81.9 68.1 66.7

4-Terphenyl-d14 1718-51-0 % 0.2 - - - - 83.7 68.3 66.2
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Flowback Data

Carpentaria 5H Flowback Water Assessment

InGauge

Matrix: WATER Sample Type REG REG REG REG REG REG REG

Workgroup: ES2522583 ALS Sample Num ES2522583001 ES2522583002 ES2522583003 ES2526182001 ES2528266001 ES2528264001 ES2528265001/ES2528418001

Project name/number: CARPENTARIA 5H Sample Date 17/07/2025 20/07/2025 23/07/2025 18/08/2025 25/08/2025 01/09/2025 05/09/2025

Client sample ID 01 02 03 D/S C/M (Downstream choke manifold) D/S C/M (Downstream manifold) D/S C/M (Downstream choke mainfold) D/S C/M (Downstream choke manifold)

Analyte grouping/Analyte CAS Number Unit LOR

EP132S: Acid Extractable Surrogates

2-Fluorophenol 367-12-4 % 0.1 - - - - ND 30.5 29.1

Phenol-d6 13127-88-3 % 0.1 - - - - ND 31.2 26.9

2-Chlorophenol-D4 93951-73-6 % 0.1 - - - - 42.5 64.7 56.6

2.4.6-Tribromophenol 118-79-6 % 0.1 - - - - ND 62.2 67.7

EP132T: Base/Neutral Extractable Surrogates

2-Fluorobiphenyl 321-60-8 % 0.1 - - - - 56.2 70.6 64.8

Anthracene-d10 1719-06-8 % 0.1 - - - - 68.6 66.6 59.0

4-Terphenyl-d14 1718-51-0 % 0.1 - - - - 69.3 84.7 75.3

EP075A: Phenolic Compounds (Non-halogenated)

4-Nitrophenol 100-02-7 µg/L 50 - - - - <50 <50 <50

2-Methyl-4.6-dinitrophenol 8071-51-0 µg/L 50 - - - - <50 <50 <50

Dinoseb 88-85-7 µg/L 50 - - - - <50 <50 <50
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Table C-1

Summary of Terrestrial Tier 1 Screening Evaluation

Carpentaria 5H Flowback Water Assessment

InGauge

Analyte grouping/Analyte CAS Number

Maximum 

Detected 

Concentratio

n in Water 

(mg/L)

Maximum Calculated 

Concentration in Soil 

(mg/kg)

Soil Screening 

Level (mg/kg)
Note

Maximum 

Concentration/

Soil Screening 

Level Ratio

Median Detected 

Concentration in 

Water (mg/L)

Median Calculated 

Concentration in 

Soil (mg/kg)*

Soil Screening Level 

(mg/kg)
Note

Median Concentration/

Soil Screening Level  

Ratio

>C10 - C16 Fraction 20.7 1.2E+00 120 1 0.01 0.33 2.0E-02 120 1 0.00016

>C10 - C16 Fraction minus Naphthalene (F2) C6_C10-Naph 20.7 1.2E+00 120 1 0.01 0.33 2.0E-02 120 1 0.00016

>C16 - C34 Fraction C6_C34 0.39 2.3E-02 300 1 0.000077 0.16 9.5E-03 300 1 3.2E-05

2.4-Dimethylphenol 105-67-9 0.001 5.9E-05 NV NA 0.001 5.9E-05 NV NA

2-Methylphenol 95-48-7 0.0013 7.7E-05 0.1 15 0.00077 0.0013 7.7E-05 0.1 15 0.00077

3- & 4-Methylphenol 1319-77-3 0.0131 7.8E-04 0.08 15 0.0097 0.0049 2.9E-04 0.08 15 0.0036

Ammonia as N 7664-41-7 79 4.7E+00 NV NA 61.7 3.7E+00 NV NA

Antimony 7440-36-0 0.018 1.1E-03 0.27 2 0.004 0.0155 9.2E-04 0.27 2 0.0034

Arsenic 7440-38-2 0.037 2.2E-03 40 3 0.000055 0.022 1.3E-03 40 3 0.000033

Barium 7440-39-3 2310 1.4E+02 820 4 0.17 1170 6.9E+01 820 4 0.085

Benzene 71-43-2 0.067 4.0E-03 0.12 15 0.033 0.04 2.4E-03 0.12 15 0.02

Bicarbonate Alkalinity as CaCO3 71-52-3 198 1.2E+01 NV NA 138 8.2E+00 NV NA

Boron 7440-42-8 8.75 5.2E-01 5.7 5 0.091 7.38 4.4E-01 5.7 5 0.077
Bromide 24959-67-9 1630 9.7E+01 50 6 1.9 1280 7.6E+01 50 6 1.5

C10 - C14 Fraction 14 8.3E-01 NV NA 0.27 1.6E-02 NV NA

C10 - C36 Fraction (sum) 20.8 1.2E+00 NV NA 0.5 3.0E-02 NV NA

C15 - C28 Fraction 6.83 4.0E-01 NV NA 0.19 1.1E-02 NV NA

C29 - C36 Fraction 0.08 4.7E-03 NV NA 0.08 4.7E-03 NV NA

C6 - C10 Fraction C6_C10 0.14 8.3E-03 NV NA 0.095 5.6E-03 NV NA

C6 - C10 Fraction  minus BTEX (F1) C6_C10-BTEX 0.03 1.8E-03 180 1 0.0000099 0.025 1.5E-03 180 1 0.0000082

C6 - C9 Fraction 0.13 7.7E-03 NV NA 0.095 5.6E-03 NV NA

Cadmium 7440-43-9 0.0018 1.1E-04 0.36 2 0.0003 0.0015 8.9E-05 0.36 2 0.00025

Calcium 7440-70-2 18900 1.1E+03 NV NA 13500 8.0E+02 NV NA

Chloride 16887-00-6 85300 5.1E+03 NV NA 76500 4.5E+03 NV NA

Chromium 7440-47-3 0.075 4.4E-03 100 7 0.000044 0.029 1.7E-03 100 7 0.000017

Combined Chlorine 0.4 2.4E-02 NV NA 0.3 1.8E-02 NV NA

Copper 7440-50-8 0.035 2.1E-03 20 8 0.0001 0.0235 1.4E-03 20 8 0.00007

Dichloroamine 3400-09-7 0.2 1.2E-02 NV NA 0.2 1.2E-02 NV NA

Ethane 74-84-0 0.724 4.3E-02 NV NA 0.654 3.9E-02 NV NA

Ethylbenzene 100-41-4 0.002 1.2E-04 0.27 15 0.00044 0.002 1.2E-04 0.27 15 0.00044

Fluoride 16984-48-8 0.7 4.1E-02 120 4 0.00035 0.5 3.0E-02 120 4 0.00025

Formaldehyde 50-00-0 25.7 1.5E+00 NV NA 19.4 1.1E+00 NV NA

Gross alpha gross_alpha 309 1.8E+01 NV NA 191 1.1E+01 NV NA

Gross beta activity - 40K gross_beta 88.6 5.3E+00 NV NA 56.2 3.3E+00 NV NA

Iron 7439-89-6 120 7.1E+00 19566 9 0.00036 103 6.1E+00 19566 9 0.00031

Lead 7439-92-1 0.029 1.7E-03 470 14 0.0000037 0.025 1.5E-03 470 14 0.0000032

Magnesium 7439-95-4 3000 1.8E+02 1469 9 0.12 2590 1.5E+02 1469 9 0.1

Manganese 7439-96-5 25.2 1.5E+00 4300 10 0.00035 22.2 1.3E+00 4300 10 0.00031

meta- & para-Xylene 108-38-3 106-42-3 0.008 4.7E-04 0.1 15 0.0047 0.006 3.6E-04 0.1 15 0.0036

Methane 74-82-8 4.06 2.4E-01 NV NA 1.7 1.0E-01 NV NA

Molybdenum 7439-98-7 0.06 3.6E-03 9.9 11 0.00036 0.044 2.6E-03 9.9 11 0.00026

Monochloramine 10599-90-3 0.4 2.4E-02 NV NA 0.4 2.4E-02 NV NA
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Table C-1

Summary of Terrestrial Tier 1 Screening Evaluation

Carpentaria 5H Flowback Water Assessment

InGauge

Analyte grouping/Analyte CAS Number

Maximum 

Detected 

Concentratio

n in Water 

(mg/L)

Maximum Calculated 

Concentration in Soil 

(mg/kg)

Soil Screening 

Level (mg/kg)
Note

Maximum 

Concentration/

Soil Screening 

Level Ratio

Median Detected 

Concentration in 

Water (mg/L)

Median Calculated 

Concentration in 

Soil (mg/kg)*

Soil Screening Level 

(mg/kg)
Note

Median Concentration/

Soil Screening Level  

Ratio

Nickel 7440-02-0 0.035 2.1E-03 5 12 0.00041 0.022 1.3E-03 5 12 0.00026

Nitrate as N 14797-55-8 0.46 2.7E-02 NV NA 0.04 2.4E-03 NV NA

Nitrite + Nitrate as N 0.46 2.7E-02 NV NA 0.04 2.4E-03 NV NA

ortho-Xylene 95-47-6 0.003 1.8E-04 0.1 15 0.0018 0.002 1.2E-04 0.1 15 0.0012

pH Value 6.53 3.9E-01 NV NA 6.31 3.7E-01 NV NA

Phenol 108-95-2 0.0054 3.2E-04 0.79 16 0.00041 0.0025 1.5E-04 0.79 16 0.00019

Potassium 7440-09-7 242 1.4E+01 NV NA 224 1.3E+01 NV NA

Propane 74-98-6 0.068 4.0E-03 NV NA 0.0575 3.4E-03 NV NA

Reactive Phosphorus as P 14265-44-2 8.69 5.1E-01 NV NA 1.77 1.0E-01 NV NA

Silica 7631-86-9 65.5 3.9E+00 NV NA 41.5 2.5E+00 NV NA

Sodium 7440-23-5 37500 2.2E+03 NV NA 31200 1.8E+03 NV NA

Sodium Adsorption Ratio 66.8 4.0E+00 NV NA 58.8 3.5E+00 NV NA

Strontium 7440-24-6 1330 7.9E+01 95 3 0.83 768 4.6E+01 95 3 0.48

Suspended Solids (SS) 137 8.1E+00 NV NA 81 4.8E+00 NV NA

Tin 7440-31-5 0.021 1.2E-03 7.62 4 0.00016 0.021 1.2E-03 7.62 4 0.00016

Toluene 108-88-3 0.04 2.4E-03 0.15 15 0.016 0.022 1.3E-03 0.15 15 0.0087

Total Alkalinity as CaCO3 198 1.2E+01 NV NA 138 8.2E+00 NV NA

Total Anions 2410 1.4E+02 NV NA 2160 1.3E+02 NV NA

Total Carbon TC 116 6.9E+00 NV NA 82 4.9E+00 NV NA

Total Cations 2840 1.7E+02 NV NA 2120 1.3E+02 NV NA

Total Cyanide 57-12-5 0.008 4.7E-04 NV NA 0.008 4.7E-04 NV NA

Total Dissolved Solids @180°C 160000 9.5E+03 NV NA 130000 7.7E+03 NV NA

Total Inorganic Carbon 54 3.2E+00 NV NA 35 2.1E+00 NV NA

Total Kjeldahl Nitrogen as N TKN 76.9 4.6E+00 NV NA 64.8 3.8E+00 NV NA

Total Organic Carbon 65 3.9E+00 NV NA 48 2.8E+00 NV NA

Total Phosphorus as P TP 8.74 5.2E-01 NV NA 2.8 1.7E-01 NV NA

Total Residual Chlorine 0.4 2.4E-02 NV NA 0.3 1.8E-02 NV NA

Zinc 7440-66-6 1.12 6.6E-02 15 13 0.0044 0.963 5.7E-02 15 13 0.0038
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Table C-1

Summary of Terrestrial Tier 1 Screening Evaluation

Carpentaria 5H Flowback Water Assessment

InGauge

Analyte grouping/Analyte CAS Number

Maximum 

Detected 

Concentratio

n in Water 

(mg/L)

Maximum Calculated 

Concentration in Soil 

(mg/kg)

Soil Screening 

Level (mg/kg)
Note

Maximum 

Concentration/

Soil Screening 

Level Ratio

Median Detected 

Concentration in 

Water (mg/L)

Median Calculated 

Concentration in 

Soil (mg/kg)*

Soil Screening Level 

(mg/kg)
Note

Median Concentration/

Soil Screening Level  

Ratio

Notes:

ACL = Added contaminant limits mg/kg = milligrams per kilogram
As = Arsenic mg/L = milligrams per litre
BTEX = Benzene, Toluene, Ethylbenzene, and Xylene N = null
CEC = Cation Exchange Capacity NEPM = National Environment Protection Measures
Cu = Copper NOAEL = no-observed-adverse=effect-level
D = dissolved NV = No readily available screening criterion
DDT = dichlorodiphenyltrichloroethane PNEC = predicted no effect concentration
ECHA = European Chemical Agency T = total
EIL = Ecological Investigation Level TPH = total petroleum hydrocarbons
ESL = Ecological Screening Level UCL = upper confidence limit
HQ = hazard quotient USEPA = United States Environmental Protection Agency

4 = USEPA 2018.   Region 4 Ecological Risk Assessment Supplemental Guidance.  Table 3 Region 4 Soil Screening Values for Hazardous Waste Sites Value for  avian species.

6 = ECHA 2020.  Boron Predicted no effect concentration (PNEC) in soil for terrestrial species.   https://echa.europa.eu/brief-profile/-/briefprofile/100.028.319

5 = ECHA 2020.  NOAEL as concentration in food source for Wistar Han rat

1 = NEPM. 2011. Guideline on Investigation Levels for Soil and Groundwater. National Environment Protection (Assessment of Site Contamination)Measure April 2011. 

Table 1B(6) Schedule B (1) -  ESLs for TPH fractions F1 – F4, BTEX and benzo(a)pyrene in soil Urban residential and public open spaces.  

2 = USEPA 2018.   Region 4 Ecological Risk Assessment Supplemental Guidance.  Table 3 Region 4 Soil Screening Values for Hazardous Waste Sites  Value for mammalian species

3 = NEPM 2011.  Guideline on Investigation Levels for Soil and Groundwater. National Environment Protection (Assessment of Site Contamination)Measure April 2011 

Table 1B(5)Table 1B(6) Schedule B (1) - Generic EILs for aged As, fresh DDT and fresh naphthalene in soils irrespective of their physicochemical properties. 

6 = NEPM 2011.   Guideline on Investigation Levels for Soil and Groundwater. National Environment Protection (Assessment of Site Contamination) Measure April 2011 

Table 1B(3) Schedule B (1) Soil-specific added contaminant limits for aged chromium III and nickel  in soil.  Areas of ecological significance. 

7 = NEPM 2011.  Guideline on Investigation Levels for Soil and Groundwater. National Environment Protection (Assessment of Site Contamination) Measure April 2011 

Schedule B (1) Table 1B(2) ACL for aged Cu at pH 4.5 and CEC 5.

8 = Background threshold value based on 95 percent upper confidence limit (UCL) of mean for McArther Basin surficial soils. Note, UCL of the mean represents a central tendency and is a conservative value to use for comparison.

14 = NEPM 2011.  Guideline on Investigation Levels for Soil and Groundwater. National Environment Protection (Assessment of Site Contamination) Measure April 2011 

Schedule B (1) Table 1B(4) Generic added contaminant limits for lead in soils irrespective of their physicochemical properties. Areas of ecological significance.

15 = USEPA 2018.   Region 4 Ecological Risk Assessment Supplemental Guidance.  Table 3 Region 4 Soil Screening Values for Hazardous Waste Sites Value for soil invertebrates.
16 = USEPA 2018.   Region 4 Ecological Risk Assessment Supplemental Guidance.  Table 3 Region 4 Soil Screening Values for Hazardous Waste Sites Value 

9 = USEPA 2007.  Ecological Soil Screening Levels for Manganese Interim Final OSWER Directive 9285.7-71.  Table 2.1-Avian Wildlife 

Manganese Eco-SSLs (mg/kg dry weight in soil).  
10 = ECHA 2020.   Molybdenum predicted no effect concentration (PNEC) in soil for terrestrial species.   Hazard for Terrestrial 

11 = NEPM 2011.  Guideline on Investigation Levels for Soil and Groundwater. National Environment Protection (Assessment of Site Contamination) Measure April 2011 

Table 1B(3)  Soil-specific added contaminant limits for aged chromium III and nickel  in soil.  Areas of ecological significance Schedule B (1)
12 = NEPM 2011.  Guideline on Investigation Levels for Soil and Groundwater. National Environment Protection (Assessment of Site Contamination) Measure April 2011 

Schedule B (1), Table 1B(3)  Soil-specific added contaminant limits for aged chromium III and nickel  in soil.  Areas of ecological significance  
13 = NEPM 2011.  Guideline on Investigation Levels for Soil and Groundwater. National Environment Protection (Assessment of Site Contamination) Measure April 2011 

Schedule B (1), Table 1B(1)    Soil-specific added contaminant limits for aged zinc in soil at pH 4 and CEC 5.
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