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1 INTRODUCTION

EcOz Environmental Consultants (EcOz) was engaged by Central Petroleum (Central) to conduct annual 
sampling of a flare pit release at the PV12 drill site that occurred in June 2022.  Sampling was conducted by 

(EcOz), with assistance from (Central) on the 20 July 2023, and is the second 
sampling event to monitor this incident.

1.1 Incident details

On the 19 June 2022, 11:00am, it was identified that fluid was leaking from the base of the flare pit to the 
outside of the PV-12 well pad and into the surrounding environment.  The flow of fluid travelled along a natural 
surface drainage line downstream from the well pad through steep terrain.  

The fluid was released during transition to air drilling which caused an unexpected burst of recovered drilling 
fluid to enter the flare pit via the blooie line, which then seeped through the flare pit, through the base of the 
well pad and into the surrounding environment.  Released fluids contained a mixture of predominately potable 
water (99.5%) with ADA drilling foam, soda ash, AMC PAC low viscosity and AMC Xan Bore all of which were 
concentrations of approximately 0.5% at an estimated total volume of approximately 60,000L. The drilling fluid 
additives are considered to be biodegradable when concentrations are diluted at concentrations recorded in 
drilling reports.

It is noted that the flare pit was designed (as per EMP approvals) to hold some liquids with an overflow back 
into the lined sump.  The flare pit was not required to be lined as its primary purpose was to safely contain 
flared gas during drilling.

Upon identification, drilling immediately ceased by way of hoisting to the shoe while the blooie line was 
reconfigured to discharge liquid returns to the (lined) sump instead of the flare pit.  Works were then undertaken 
to improve fluid holding capacity of the flare pit (i.e. mixture of clay and cement lining).  A hydrotest of the 
newly lined flare pit was conducted in the 16 July 2022, which identified no leaks.  

The incident was reported to the Department of Parks, Environment and Water Security (DEPWS) the morning 
of 20 June 2022 through verbal communications over the phone and followed up via email. An initial report 
was sent on 22 June 2022 outlining further details of the incident, composition of the drilling foam released, 
and the immediate and ongoing actions taken by Central Petroleum to assess and rectify the incident. Further 
investigation and environmental assessment by Low Ecological Services determined the best course of action 
was to let nature take its course and wait for natural rainfall and runoff to flush the affected area (natural 
attenuation) and commence annual monitoring until the site was deemed to be remediated.

1.2 Initial impact assessment

Central engaged Low Ecological Services (LES) to assess the impact and recommend suitable remediation. 
A site visit was conducted on the 20 July 2022 to visually inspect the affected areas (i.e. one month after the 
drilling fluid spill, and a few days following the hydrotest potable water spill), and collect samples from 
downstream soil/sediments and fluid held in rock pools.  White / grey staining of rocks was observed along 
much of the rocky creek bed, some associated with the spill and some associated with a natural complex of 
calcium carbonate.  The inspection followed the drainage gullies for about 1.2km, to at which point there was 
no sign of spill impact.  LES reported that evidence of the spill extended approximately 800m down the adjacent 
rocky gullies.  

LES collected 18 soil samples along the affected drainage gully (sites PV12-1 to PV12-18), and two water 
samples from rock pools (site names PV12-W1 and PV12-W3) (refer to Figure 2).  The water clearly contained 
flare pit fluids (i.e. brown coloration, with some viscosity and foam).  Several soil samples were combined to 
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make composite samples (as per Table 1), and some soil samples were not included in the analysis: PV12-9, 
PV12-10, PV12-11, PV12-12, PV12-13, PV12-14 and PV12-15. 

Results indicated the spill impact area is restricted to an area on the rocky plateau adjacent to the drill pad and 
the downstream rock drainage line, with potential detections for approximately 400m.  Contamination impacts 
are low with minor elevated detections of hydrocarbons within water samples collected and slightly elevated 
salinity within soil samples approximately 400m beyond the release site. All other analytes were either within 
NEPM levels or levels seen in background soil chemistry.

At the time of the inspection, there was not recordable / visual impacts to vegetation along the spill path.  LES 
indicated that a vegetation response would have been expected if there was a major impact / contaminant 
issue (especially in regards to salinity impacts).

Table 1: Sample sites analysed as part of the initial sampling event in July 2022

Site ID (as per July 2022 sampling by LES) Sample sites (some composites) 
PV12-1 PV12-1
PV12-23 PV12-2, PV12-3
PV12-45 PV12-4, PV12-5
PV12-678 PV12-6, PV12-7, PV12-8
PV12-1617 PV12-16, PV12-17
PV12-18 PV12-18

Note – PV12-9, PV12-10, PV12-11, PV12-12, PV-12-13, PV12-14, PV12-15 were not analysed (all located in middle gully section).

Figure 1: Map of spill site and initial sample sites in July 2022
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1.3 Remediation and monitoring

After initial assessment of the incident, sampling results and topography of the receiving environment, Central 
and specialist third party subject matter experts determined that ‘natural remediation’ is the best strategy.  This 
option allows for natural attenuation via rainfall flushing to provide dilution and leaching of the biodegradable 
drilling fluid additives.  

Central has committed to annual monitoring of the incident as per details in Table 2.  The monitoring event will 
include sampling of sediment/soils, sampling of water in isolated rock pools (if present) and visual inspection 
of potential impacts.  The annual monitoring will occur after each summer rainfall period.

Sites will be consistent with those previously sampled and in line with parameters recommended by DEPWS 
in previous correspondence on the 20 March 2023.  However, going forward, composite sampling (i.e. 
combining several sites into one sample) will not be undertaken as singular site sampling allows for more 
accurate assessment on the level of contaminant at a particular location. This program will include additional 
sites downstream of the impact area, as well as reference site in a similar close-by drainage gully (outside of 
the impact area).

Table 2.  Monitoring program details for the incident

Activity Timing Process Chain of 
custody Analysis Reporting

Soil 
Sampling

12 monthly 
post incident, 
until results 
are aligned 
with 
background 
samples or 
below 
threshold 
levels. 

Sampling to 
be conducted 
after the 
summer 
period (as 
summer 
rainfall is 
more likely in 
this region)

Samples will be collected 
for a selection of sites, 
with site locations to be 
similar to previous 
sampling events (to allow 
for better results 
comparisons) but will 
also be dependent on 
available soil within the 
rocky drainage gullies / 
lines.

Include sampling of 
reference sites (i.e. 
similar gully that has not 
be impacted by the spill).

Composite sampling will 
not be undertaken.

Samples will be 
sent to NATA 
accredited lab for 
analysis and will 
be accompanied 
by the required 
chain of custody 
documents.

Analytes for 
testing will be 
aligned initial 
sample data 
provided (ref: 
CTP3-4-IN-
2958-L-01) 

An annual 
report will 
be 
produced.

Visual 
monitoring

12 monthly 
post incident, 
aligned with 
soil sampling. 

Visual monitoring to track 
the natural remediation 
capacity of the drainage 
lines and any impacts on 
vegetation. 

The spill path will be 
traversed on foot and 
photos and notes taken 
as appropriate (i.e. 
vegetation health, 
staining, hydrocarbon 
sheen in water pools 
etc.).

N/A N/A An annual 
report will 
be 
produced.
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2 METHODOLOGY

Sampling was conducted by  (EcOz), with assistance from  (Central) on the 20 July 
2023.  A total of 11 soil samples and two water samples were collected (details provided in Table 3; Figure 2).  
Sites were allocated into five general investigation areas – which have been created for results discussion 
purposes – 1) Plateau, 2) Upper Gully, 3) Middle Gully, 4) Lower Gully and 5) Reference Gully (Figure 2).

It is noted that site names differ from initial sampling sites by LES in July 2022 because of previous composite 
sampling (i.e. composite sampling was not undertaken for this current event) and that there was insufficient 
soil material or water present at exact locations of previously sampled sites (as deposition regularly changes 
within these rocky drainage lines after flow events).  

The sites sampled for this current event will provide a comprehensive dataset starting from the release site 
progressing down the drainage gullies for approximately 1.1 km.  This sampling effort will allow for detection 
of possible contaminant trends along the drainage gully, as well as comparison against an adjacent un-
impacted gully (reference gully – S9) and plateau background samples (B1 – B4).

Water and soil/sediment samples were collected in accordance with appropriate Australian Standards.  
Samples were analysed by the NATA accredited ALS Laboratories, with the analysis suite replicating previous 
sampling in July 2022.  For this sampling event, paired sampling and analysis was undertaken at each site, 
this paired analysis provides additional context for local variation within one site – it is unlikely that paired 
analysis for each site will be conducted in future events for this incident.  

The laboratory sample receipt indicates all sample handling complied with required standards and samples 
were received within required holding times.

Table 3: Sample site names and coordinates for monitoring in July 2023

Site 
ID Easting Northing Matrix Location Sample description Distance 

from release
Sediment samples
S1 269434 7344162 Soil Plateau Dry sandy material amongst rocks 0m
S2 269454 7344148 Soil Plateau Dry sandy material amongst rocks 0m
S3 269525 7344182 Soil Upper Gully Dry sediment in dry rock hole 80m
S4 269667 7344288 Soil Upper Gully Dry sediment in dry rock hole 260m
S5 269746 7344339 Soil Upper Gully Dry sediment in drainage gully 350m
S6 269737 7344394 Soil Middle Gully Wet sediment on edge of gully 410m
S7 269710 7344586 Soil Middle Gully Wet sediment from existing rock pool 610m
S8 269694 7344770 Soil Middle Gully Wet sediment on edge of gully 800m
S9 269585 7344836 Soil Reference gully Dry sediment NA
S10 269676 7344912 Soil Lower Gully Wet sediment from existing rock pool 965m
S11 269718 7345045 Soil Lower Gully Dry sediment in drainage gully 1120m
Water samples
W1 269712 7344585 Water Upper Gully Small rock pool 230m
W2 269655 7344899 Water Lower Gully Medium rock pool 940m
Background plateau soil samples
B1 269519 7344009 Soil Plateau Dry soil – eastern side of lease NA
B2 269566 7343970 Soil Plateau Dry soil – eastern side of lease NA
B3 269344 7343985 Soil Plateau Dry soil – southern side of lease NA
B4 269315 7344043 Soil Plateau Dry soil – western side of lease NA

Projection GDA94, Zone 53
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Figure 2: Map of sample sites 20/7/2023
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3 RESULTS

3.1 Rainfall

A total of 527.5 mm of rainfall has been recorded at PVGF since the incident and initial sampling event in July 
2022 (data provided in Figure 3).  This volume of rainfall is expected to have provided significant dilution levels 
within the affected drainage gully and spill impact area.

Figure 3: Graph of monthly rainfall since the leak incident

3.2 Visual assessment

There was no notable or obvious impacts to vegetation health or condition within the impact area on the plateau 
or along the affected drainage gully.  

White-grey staining from drilling fluid was still present in the upper reaches of the rocky drainage; however, 
staining has reduced since previous monitoring in July 2022 (see comparison photographs in Figure 6).  White-
grey staining from the incident was evident for a maximum of 100m from the release point, it is now limited to 
the rocky plateau and the upper reaches of the upper gully. There is a darker staining on the sandstone rocks 
in the flow path of the rocky gully (where the white staining occurred); this may be related to the drilling fluids 
– however dark staining is also naturally occurring in adjacent gullies and is considered unlikely to be a 
significant issue.  Refer to Figure 5 for comparison photographs at Site S3 within the upper gully (approximately 
80m from the release point), and Figure 6 for comparison photographs approximately 1000m downstream of 
the release site.  The previous monitoring recorded staining for at least 1000m. It is assumed to have been 
dissolved from rainfall flush/flow events since the previous monitoring event – and the dilution factor involved 
is unlikely to have resulted in further downstream staining. 

Salt crusting or residue was not observed along the affected drainage area.

Numerous small and shallow rock pools were present at the time of monitoring.  In all cases, water was 
clear/clean and had no sign of hydrocarbon sheen, nor did sediments have hydrocarbon odour (representative 
photographs provide in Figure 7).  The sediment within the rock pools was biologically active (natural) and in 
good condition with algae and insect life present, as well as birds drinking from the pools.  None of the pools 
has any sign of drilling mud/foam, such as those observed directly following the incident in July 2022 (see 
comparison photograph from previous event and the current event in Figure 8).  
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Figure 4: Photograph of current staining from the incident (head of gully adjacent to release point)

Previous event – July 2022 (LES) Current event – Site S3 – 80m from release point – July 2023 (EcOz)

Figure 5: Photograph mid-way down the upper gully (approx. 100m downstream of release point)

Previous event – July 2022 (LES) Current event – July 2023 (EcOz)

Figure 6: Photograph approximately 1000 m (near site W2 and S10) downstream of release site from 
this monitoring event (July 2023) and the previous monitoring event (July 2023)



CENTRAL PETROLEUM 10
PV-12 Drilling Operation; Flare pit drilling fluid release incident; 12-month monitoring report, July 2023

Upper gully – 160m from release site (site W1) Lower gully – 620m from release site (near S7)

Lower gully - 850m from release site (near S8) Lower gully – 1000m from release site (near S10)

Figure 7.  Photograph of rock pools present during the current monitoring event (July 2023)

Figure 8.  Photograph of impacted rock pool from the previous monitoring event (July 2022, LES)
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3.3 Soil / sediment analysis

Analysis results for soil / sediment samples are summarised in Table 4 with dataset provided in Appendix C. 
Laboratory reports provided separately.  The summary results presented in Table 4 provides ranges for each 
parameter in each of the four main areas – Plateau, Upper Gully, Middle Gully and Lower Gully – and compares 
against data collected from the previous sampling event.  Direct comparison between sites could not be 
undertaken because previous sampling combined clusters of sites into one composite sample.

Results indicate that soils and sediment within the impact area and affected drainage gully have no sign of 
significant contamination.  Results are either slightly elevated or fall within natural variation when compared to 
background samples collected on the plateau (sites B1, B2, B3 and B4) and the background sample collected 
in an adjacent gully that wasn’t affected by the drill fluid release (site S9).  None of the sites exceed NEPM 
2013 Thresholds for any parameters (refer to Appendix F).  Results also indicate that concentrations have 
reduced since the previous monitoring event.

There are several notable results that indicate remnant contamination – however, levels have significantly 
reduced since the previous monitoring event.  The key results are summarised below:

• Acid (pH).  Marginal acidic conditions were recorded at site S1 (4.5 pH) (plateau adjacent to flare pit 
release point).  All other sites recorded values around neutral (7.0 pH), including sites within the gully 
and background / reference sites. Previous monitoring did not detect acidic conditions (LES 2022).  
Inspection vegetation condition at this location did not indicate any issues with plant health that would 
indicate acidic toxicity.

• Elevated Electrical Conductivity and Chloride was recorded at site S1 (plateau adjacent to flare pit 
release point), with EC concentrations ranging from 1140 uS/cm to 1250 uS/cm, and Chloride 
concentrations ranging from 1870 mg/kg to 2050 mg/kg.  These measurements are higher than the 
previous sampling event (EC – 667 uS/cm; Chloride – 1100 mg/kg).  However, results indicate that 
higher readings are localised to a small area and not detected in the receiving rocky gully.  Inspection 
vegetation condition at this location did not indicate any issues with plant health that would indicate 
salinity toxicity.

• Marginally elevated Electrical Conductivity and Chloride was recorded at downstream sites S7 
(middle gully) and S11 (lower gully), with EC concentrations ranging from 180 uS/cm to 272 uS/cm, 
and Chloride concentrations ranging from 150 mg/kg to 280 mg/kg.  This was also observed in the 
previous sampling event, and results indicate that concentrations are decreasing (refer to Table 4).

• Total Nitrogen is marginally elevated within the gully in comparison to reference site (sites include 
S3, S4, S5 and S7).

• Carbon and Phosphorus concentrations are marginally higher at several sites when compared with 
background and reference site samples.

• Chromium was detected at low concentrations at Sites S3 and S4 and was not detected at any other 
sites or background / reference sites.

• Cobalt, Lead, Mercury concentrations are within natural variation levels at all sites.

• Copper concentrations marginally elevated within the upper gully sites S3 and S4 (4.6 – 6.7 mg/kg 
compared with other sites around 1 mg/kg). Although Copper concentrations are elevated at S3 and 
S4 are likely a result of the drilling fluid release, concentrations are still at low levels and there is no 
current observable impacts to the environment.

• Marginally elevated Manganese concentrations within lower gully site S11

• Marginally elevated Nickel concentrations detected at sites S3 and S4 in the upper gully, and were 
not detected elsewhere – including any of the background / reference sites within the gully and plateau.
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• Marginally elevated Vanadium concentrations were detected at sites S6 and S7 in the middle gully 
and were not detected elsewhere – including any of the background / reference sites within the gully 
and plateau.

• Marginally elevated Barium concentrations were detected within the upper gully sites S3 and S4.

• Elevated concentrations of Strontium at site S1 (plateau adjacent to flare pit release point), and sites 
S3 and S4 (upper gully).  However, Strontium concentrations have reduced since the previous 
monitoring event within the upper gully (refer to Table 4).

• Very low concentrations Total Recoverable Hydrocarbons were detected at sites S3 and S4 (110 to 
140mg/kg, respectively) – within the upper gully approximately 80m to 260m from release point.  No 
other hydrocarbon detections occurred.  No BTEXN detections occurred.

• Radionuclides / activity ranged between <500 and 2820 Bq/kg DW (Gross Alpha) and <500 to 1170 
Bq/kg DW (Gross beta).  Results indicate slightly elevated levels in comparison to the reference / 
background sites, which ranged 590 and 900 Bq/kg DW (Gross Alpha) and <500 Bq/kg DW (Gross 
beta).  Only one site was analysed for radionuclides / activity in the previous sampling (site PV12_23 
– at the head of the upper gully near site S3) which measured 810 Bq/kg DW.  

• All other parameters were below laboratory detection limits of reporting.

Background sample site B1 showed unexpectedly high level of Electrical Conductivity and concentrations of 
Chloride – when compared to other background sites.  As such, those elevated readings were not used as a 
background comparison.  All other parameters appear to be within normal expected range for background 
samples.  Investigation into the anomaly is recommended.

3.4 Water analysis

Analysis results for water samples are summarised in Table 5 with full dataset provided in Appendix E. 
Laboratory reports provided separately.  

Results indicate that rock pools within the impact area have no sign of significant contamination.  Results also 
indicate that concentrations have significantly reduced since the previous monitoring event, and it is likely that 
the currently detected levels reflects natural conditions.  

Unfortunately, hydrocarbon results are not available due to a sample jar error – and when the site was revisited 
approximately one month later to recollect samples for hydrocarbon analysis (on 28 August 2023), water within 
all rock pools within the gullies had evaporated.  Although no data is available for hydrocarbons, the visual 
inspection of the rock pools did not indicate an oily sheen or odour (often present when hydrocarbon present 
in the water).  Additionally, several moist / wet sediment samples were collected – all of which either had low 
TPH concentrations or below laboratory limit of reporting (see Section 3.3).

The key results are summarised below:

• Total Dissolved Solids, Suspended Solids, Ammonia, Total Nitrogen, Total Phosphorus 
concentrations have significantly reduced since the last monitoring event. 

• Bromide, Chloride, and Sulfate concentrations have significantly reduced since the last 
monitoring event.  Fluoride concentration has also reduced but was already at low levels at the 
previous monitoring.

• Total Alkalinity has significantly reduced since the last monitoring event (refer to Table 5).  

• All Major Cations concentrations have significantly reduced since the last monitoring event.  

• Metal detections and concentrations have significantly reduced since the last monitoring event.
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Table 4: Comparison of Soil / Sediment site results between previous sampling (July 2022) and current sampling (July 2023) of key parameters.
Note: concentration ranges have been provided for each “area”.  Direct comparison of sites could not be undertaken due to composite sampling conducted in previous sampling. DNA = Did Not Analyse

Background Plateau Upper gully Middle gully Lower gully
July-22 July-23 July-22 July-23 July-22 July-23 July-22 July-23 July-22 July-23PARAMETER
PV12_18 S9 PV12_1 S1, S2 PV12_45 S3, S4, S5 PV12_678 S6, S7, S8 PV12_1617 S10, S11

pH pH unit 7.0 7.6 - 7.8 7.0 4.5 - 6.6 8.0 6.8 – 8.1 7.2 7 – 7.9 8.1 7.4 – 8.8
EC µS/cm 38 20 - 24 667 24 - 1250 2100 29 - 92 469 38 - 196 295 70 - 272
Chloride mg/kg 20 <10 1100 10 - 2050 5680 20 - 100 860 20 - 170 70 40 - 280
Fluoride mg/kg 90 70 - 90 120 100 - 120 220 100 - 410 170 100 - 150 120 80 - 90
Nitrite + Nitrate mg/kg 3.3 0.9 - 1.4 6.4 1.5 – 3.8 1.1 0.7 – 3.5 7.4 <0.1 – 3.3 2.1 <0.01 – 10.6
Total Nitrogen mg/kg 360 410 - 450 370 430 - 580 370 340 - 910 400 240 - 1760 550 310 - 660
Total Phosphorus mg/kg 154 113 - 135 119 100 - 112 168 147 - 386 153 134 - 232 127 86 - 197
Organic Carbon % 0.45 0.3 - 0.66 0.45 0.55 – 0.81 0.69 0.29 – 1.76 0.47 0.27 – 1.52 3.63 0.22 – 0.41
Total Carbon % 0.49 0.7 - 0.73 0.50 0.56 – 0.81 0.86 0.34– 1.88 0.55 0.28 – 1.79 5.08 0.23 – 0.48
Inorganic Carbon % 0.04 0.03 - 0.04 0.05 <0.02 – 0.03 0.17 0.03 – 0.12 0.08 <0.2 – 0.27 1.45 <0.02 – 0.07
METALS
Chromium mg/kg <1.0 <1.0 <1.0 <1.0 <1.0 1.3 – 2.6 <1.0 <1.0 <1.0 <1.0
Cobalt mg/kg 0.6 0.7 – 0.9 <0.5 <0.5 – 0.5 1.3 0.9 – 2.4 0.9 0.6 – 1.3 0.7 0.5 – 1.6
Copper mg/kg <1.0 <1.0 - 1 <0.1 <1.0 – 1.2 <1.0 <1.0 – 6.7 <1.0 <1.0 – 1.5 <1.0 <1.0 – 1.1
Lead mg/kg <1.0 <1.0 – 1.1 1.0 <1.0 – 1.1 1.4 1.4 – 2.3 1.5 <1.0 – 2.3 <1.0 <1.0 – 1.5
Manganese mg/kg 34 38 - 47 19 <10 - 31 39 16 - 82 42 15 - 46 64 21 - 133
Nickel mg/kg <1.0 <1.0 <1.0 <1.0 1.6 <1.0 - 4 <1.0 <1.0 <1.0 <1.0
Zinc mg/kg <1.0 <1.0 – 1.3 <1.0 <1.0 2.0 1.3 – 5.5 1.3 <1.0 – 2.0 <1.0 <1.0 – 1.3
Vanadium mg/kg <1.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 – 3.8 <2.0 <2.0
Barium mg/kg 23.3 23.7 – 31.6 48.1 62.6 - 119 84.5 58.4 - 273 45.8 20.4 – 47.5 40.1 11.3 – 48.1
Strontium mg/kg 3.3 3.6 – 4.7 24.2 7.2 – 61.5 112 29.7 – 73.9 8.8 2.7 – 6.3 14.6 1.4 – 8.1
Mercury mg/kg 0.01 <0.01 0.01 <0.01 – 0.01 0.01 0.01 – 0.02 0.01 0.01 – 0.02 0.01 <0.01
TPH
C6 – C9 mg/kg <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
C10 – C14 mg/kg <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
C15 – C28 mg/kg <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
C29 – C36 mg/kg <100 <100 <100 <100 <100 <100 - 140 <100 <100 <100 <100
TRH (NEPM 2013)
C6 – C10 mg/kg <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
>C10 – C16 mg/kg <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
>C16 – C34 mg/kg <100 <100 <100 <100 <100 110 - 200 <100 <100 <100 <100
>C34 – C40 mg/kg <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
Radionuclides / activity
Gross alpha Bq/kg DW DNA 590 - 660 DNA 840 - 1270 810 1140 - 2820 DNA 620 - 1670 DNA <500 - 1290
Gross beta Bq/kg DW DNA <500 DNA <500 - 1170 DNA <500 - 550 DNA <500 DNA <500
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Table 5: Comparison of Water sample site results between previous sampling (July 2022) and current 
sampling (July 2023) of key parameters.  

Note: water sampling only occurred in the upper gully in previous sampling (as no water available in middle or lower gullies).  Additionally, 
hydrocarbon analysis could not be undertaken during the current event due to an issue with sample container types.

Upper gully Upper gully Lower gully
July-22 July-22 July-23 July-23PARAMETER

W1 W3 W1 W2
pH pH Unit 7.44 7.33 7.11 8.04
Total Dissolved Solids (TDS) mg/L 28,300 35,600 1480 439
Suspended Solids (SS) mg/L 142 684 8 <5
Ammonia as N mg/L 0.24 0.33 0.01 0.04
Nitrate as N mg/L <0.1 0.22 <0.01 <0.01
Total Kjeldahl Nitrogen as N mg/L 40.7 44.9 1.8 0.4
Total Nitrogen as N mg/L 40.7 45.1 1.8 0.4
Total Phosphorus as P mg/L 1.75 2.79 0.03 <0.01
Dissolved Oxygen mg/L 1.0 0.9 DNA DNA
Anions
Bromide mg/L 116 141 3.83 0.652
Chloride mg/L 15,200 16,300 639 140
Fluoride mg/L 0.4 0.4 0.250 0.080
Iodide mg/L DNA DNA <0.100 <0.020
Sulfate mg/L 244 150 86.6 11.1
Alkalinity
Bicarbonate Alkalinity as CaCO3 mg/L 462 658 40 67
Total Alkalinity as CaCO3 mg/L 462 658 40 67
Major Cations
Calcium mg/L 2690 3390 101 40
Magnesium mg/L 167 229 40 20
Sodium mg/L 8280 8880 257 42
Potassium mg/L 359 317 15 4
Total Petroleum Hydrocarbons
C6 – C9 ug/L 270 700 DNA DNA
C10 – C14 ug/L 22,100 28,300 DNA DNA
C15 – C28 ug/L 6,280 4,390 DNA DNA
C29 – C36 ug/L 2,380 1,290 DNA DNA
SUM C6 – C36 ug/L 30,800 34,000 DNA DNA
Total Recoverable Hydrocarbons
C6 – C10 250 680 DNA DNA
>C10 – C16 24,100 28,600 DNA DNA
>C16 – C34 5,740 3,700 DNA DNA
>C34 – C40 960 560 DNA DNA
SUM >C10 – C40 30,800 33,000 DNA DNA
BTEXN
All BTEXN parameters Below detection Below detection DNA DNA
Total metals
Arsenic mg/L 0.011 0.015 <0.001 <0.001
Barium mg/L 10.9 42.3 1.06 0.162
Cadmium mg/L 0.0001 0.0002 <0.0001 <0.0001
Chromium mg/L 0.481 0.195 0.001 <0.001
Cobalt mg/L 0.053 0.173 0.002 <0.001
Copper mg/L 0.607 0.698 0.002 <0.001
Lead mg/L 0.004 0.016 <0.001 0.001
Manganese mg/L 1.34 5.19 0.100 0.004
Nickel mg/L 0.298 0.452 0.003 <0.001
Vanadium mg/L <0.01 0.02 <0.01 <0.01
Zinc mg/L 0.028 0.097 <0.005 <0.005
Boron mg/L 0.26 0.26 0.19 <0.05
Mercury mg/L 0.0002 <0.0001 <0.0001 <0.0001
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4 CONCLUSION

Results from the current sampling event indicate that there is no significant impact on the environment from 
the drill fluid release incident (results are significantly lower than NEPM 2013 thresholds where applicable), 
and that contaminant levels have reduced/dissipated significantly since the previous monitoring event. This 
meets the performance indicator for contaminated sites within the approved EMP for the Northern Territory 
Drilling Campaign, the Palm Valley Filed EMP and indicates that the natural remediation approach proposed 
in the initial incident notification has been effective. This is largely attributed to the high rainfall (and associated 
‘flushing’) over the past 12 months which has diluted (and likely biodegraded) drill fluids. Consequently, no 
further sampling of the spill site is recommended and the site is considered remediated.
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APPENDIX A SITE PHOTOGRAPHS – SOIL SAMPLE SITES
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APPENDIX B SITE PHOTOGRAPHS – WATER SAMPLE SITES

Site General site Sample point
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APPENDIX C SOIL/SEDIMENT SAMPLE RESULTS

The below has also been provided as an Excel Document.
Site ID

Type

Location

Analyte grouping / Analyte Unit LOR Distance

Moisture Content % 1.0  --- 5.7 4.6 2.0 1.7 5.2 5.2 5.5 5.9 5.5 4.8 22.5 22.1 30.1 30.5 18.8 23.2 25.1 <1.0 1.5 22.6 31.0 1.2

pH Value pH Unit 0.1  --- 4.5 4.5 6.6 6.5 7.0 6.8 7.3 7.0 7.9 8.1 7.7 7.6 7.0 7.0 7.9 7.5 7.6 7.8 7.4 7.5 8.8 8.7

Electrical Conductivity µS/cm 1  --- 1140 1250 26 24 86 92 77 92 29 38 55 68 180 196 38 39 20 24 70 75 246 272

Chloride mg/kg 10  --- 1870 2050 10 20 90 100 60 80 20 20 50 50 150 170 20 30 <10 <10 40 50 280 220

Fluoride mg/kg 40  --- 120 100 100 100 120 100 210 270 210 410 150 150 130 100 100 110 90 70 80 80 90 90

Nitrite + Nitrate as N (Sol.) mg/kg 0.1  --- 1.5 1.7 3.8 3.3 3.2 3.5 3.3 3.0 0.7 0.8 0.4 0.4 <0.1 <0.1 2.0 3.3 1.4 0.9 <0.1 0.2 10.6 7.0

Total Kjeldahl Nitrogen as N mg/kg 20  --- 470 430 540 580 850 660 700 910 340 350 720 560 1760 1520 240 380 450 410 380 310 650 470

Total Nitrogen as N mg/kg 20  --- 470 430 540 580 850 660 700 910 340 350 720 560 1760 1520 240 380 450 410 380 310 660 480

Total Phosphorus as P mg/kg 2  --- 100 112 104 109 154 147 249 269 386 268 149 164 232 207 145 134 135 113 90 86 197 117

Total Organic Carbon % 0.02  --- 0.64 0.55 0.70 0.81 1.76 1.39 1.04 0.80 0.29 0.41 0.72 1.36 1.33 1.52 0.27 0.30 0.66 0.70 0.25 0.22 0.41 0.37

Total Carbon % 0.02  --- 0.65 0.56 0.73 0.81 1.88 1.46 1.16 0.83 0.34 0.50 0.79 1.50 1.56 1.79 0.28 0.34 0.70 0.73 0.28 0.23 0.48 0.42

Total Inorganic Carbon % 0.02  --- <0.02 <0.02 0.03 <0.02 0.12 0.07 0.12 0.03 0.05 0.09 0.07 0.14 0.23 0.27 <0.02 0.04 0.04 0.03 0.03 <0.02 0.07 0.05

Metals

Arsenic mg/kg 1.0 100 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1 0 <1 0 <1 0 <1 0

Cadmium mg/kg 0.10 20 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Chromium mg/kg 1.0 100 <1.0 <1.0 <1.0 <1.0 1.8 1.3 2.0 2.6 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1 0 <1 0 <1 0 <1 0

Cobalt mg/kg 0.5 100 <0.5 <0.5 0.5 0.5 1.0 0.9 1.9 2.4 1.2 1.2 1.3 1.0 0.6 0.6 0.7 0.6 0.9 0.7 0.6 0.5 1.6 1.2

Copper mg/kg 1.0 6000 <1.0 <1.0 1.2 1.2 5.5 4.6 5.4 6.7 <1.0 <1.0 1.4 1.0 1.5 1.4 <1.0 <1.0 1.0 <1.0 <1.0 <1.0 1.1 <1.0

Lead mg/kg 1.0 300 <1.0 <1.0 1.1 1.1 1.6 1.4 1.5 1.8 2.3 2.3 1.6 1.5 1.6 2.3 <1.0 1.0 1.1 <1.0 <1.0 <1.0 1.5 1.1

Manganese mg/kg 10 3800 <10 <10 30 31 18 16 44 58 82 70 38 33 15 18 31 46 47 38 26 21 133 104

Nickel mg/kg 1.0 400 <1.0 <1.0 <1.0 <1.0 1.6 1.3 3.1 4.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1 0 <1 0 <1 0 <1 0 <1 0 <1.0

Selenium mg/kg 0.5 200 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0 5 <0 5 <0 5 <0 5 <0 5 <0.5

Zinc mg/kg 1.0 7400 <1.0 <1.0 <1.0 <1.0 3.3 3.2 4.7 5.5 1.3 1.5 1.9 1.5 2.0 1.9 <1.0 1.0 1.3 <1 0 <1 0 <1 0 1.3 <1.0

Antimony mg/kg 2.0  --- <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2 0 <2 0 <2 0 <2 0 <2 0 <2.0

Silver mg/kg 1.0  --- <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1 0 <1 0 <1 0 <1 0 <1.0

Vanadium mg/kg 2.0  --- <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.2 <2.0 3.8 3.5 <2.0 <2.0 <2.0 <2 0 <2 0 <2 0 <2 0 <2.0

Tin mg/kg 2.0  --- <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2 0 <2 0 <2 0 <2 0 <2.0

Uranium mg/kg 1.0  --- <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1 0 <1 0 <1 0 <1 0 <1.0

Barium mg/kg 1.0  --- 80.2 119 64.4 62.6 187 145 226 273 55.4 58.4 47.5 37.7 22.3 22.0 20.4 29.9 31.6 23.7 11.3 13.1 48.1 37.1

Boron mg/kg 5.0 4500 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5 0 <5 0 <5 0 <5 0

Strontium mg/kg 0.5  --- 56.1 61.5 7.4 7.2 29.7 27.0 60.5 73.9 31.7 30.7 6.3 4.8 5.5 5.3 2.7 3.3 4.7 3.6 1.4 1.8 8.1 6.0

Mercury mg/kg 0.01 40 <0.01 0.01 0.01 0.01 0 01 0.02 0.02 0.02 <0.01 0.01 0.01 0.01 0.01 0.02 0.01 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Polynuclear Aromatic Hydrocarbons

Naphthalene mg/kg 0.5  --- <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Acenaphthylene mg/kg 0.5  --- <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Acenaphthene mg/kg 0.5  --- <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Fluorene mg/kg 0.5  --- <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0 5 <0 5 <0 5 <0 5

Phenanthrene mg/kg 0.5  --- <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0 5 <0 5 <0 5 <0 5

Anthracene mg/kg 0.5  --- <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0 5 <0 5 <0 5 <0 5

Fluoranthene mg/kg 0.5  --- <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0 5 <0 5 <0 5 <0 5

Pyrene mg/kg 0.5  --- <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0 5 <0 5

Benz(a)anthracene mg/kg 0.5  --- <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0 5 <0 5

Chrysene mg/kg 0.5  --- <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0 5 <0 5

Benzo(b+j)fluoranthene mg/kg 0.5  --- <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0 5 <0 5 <0 5 <0 5 <0 5 <0.5

Benzo(k)fluoranthene mg/kg 0.5  --- <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0 5 <0 5 <0 5 <0 5 <0 5 <0.5

Benzo(a)pyrene mg/kg 0.5  --- <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0 5 <0 5 <0 5 <0 5 <0 5 <0.5

Indeno(1.2.3.cd)pyrene mg/kg 0.5  --- <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0 5 <0 5 <0 5 <0 5 <0 5 <0.5

Dibenz(a.h)anthracene mg/kg 0.5  --- <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Benzo(g.h.i)perylene mg/kg 0.5  --- <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Sum of PAH mg/kg 0.5  --- <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Benzo(a)pyrene TEQ (zero) mg/kg 0.5  --- <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0 5 <0 5 <0 5

Benzo(a)pyrene TEQ (half LOR) mg/kg 0.5  --- 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6

Benzo(a)pyrene TEQ (LOR) mg/kg 0.5  --- 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2

Total Petroleum Hydrocarbons

C6 - C9 Fraction mg/kg 10  --- <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

C10 - C14 Fraction mg/kg 50  --- <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

C15 - C28 Fraction mg/kg 100  --- <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

C29 - C36 Fraction mg/kg 100  --- <100 <100 <100 <100 <100 <100 100 140 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

C10 - C36 Fraction (sum) mg/kg 50  --- <50 <50 <50 <50 <50 <50 100 140 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Total Recoverable Hydrocarbons - NEPM 2013 Fractions

C6 - C10 Fraction mg/kg 10 125 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

C6 - C10 Fraction  minus BTEX mg/kg 10  --- <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

>C10 - C16 Fraction mg/kg 50 120 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

>C16 - C34 Fraction mg/kg 100 300 <100 <100 <100 <100 110 140 130 200 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

>C34 - C40 Fraction mg/kg 100 2800 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

>C10 - C40 Fraction (sum) mg/kg 50 10000 <50 <50 <50 <50 110 140 130 200 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

>C10 - C16 Fraction - Naphthalene mg/kg 50  --- <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

BTEXN

Benzene mg/kg 0.2 10 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0 2 <0 2 <0 2 <0 2 <0.2 <0.2

Toluene mg/kg 0.5 10 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0 5 <0 5 <0 5 <0 5 <0.5 <0.5

Ethylbenzene mg/kg 0.5 1.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0 5 <0 5 <0 5 <0 5 <0.5 <0.5

meta- & para-Xylene mg/kg 0.5  --- <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0 5 <0 5 <0 5

ortho-Xylene mg/kg 0.5  --- <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0 5 <0 5 <0 5

Total Xylenes mg/kg 0.5 1.6 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0 5 <0 5 <0 5

Sum of BTEX mg/kg 0.2  --- <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0 2 <0 2 <0 2

Naphthalene mg/kg 1  --- <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Phenolic Radionuclides / activity

Gross alpha Bq/kg DW 500  --- 1190 1050 840 1270 2820 1140 1570 1650 1770 1250 1140 830 1600 1670 930 620 660 590 1290 <500 1000 530

Gross beta Bq/kg DW 500  --- <500 <500 <500 <500 620 <500 780 840 690 1170 <500 <500 550 <500 <500 <500 <500 <500 <500 <500 <500 <500
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260m

Sediment / dry

Upper gully

350m

Sediment / dampSediment / dry

410m

S2

Plateau

0m

Sediment / dry

Upper Gully

80m

Sediment / dry

PV12 Flarepit Release Monitoring Results

Sediment / dry

Plateau

0m

S1

Sample date  20/07/2023

Sampler  Tom Reilly (EcOz)  Stuart Lyman (CP)

NEPM 
Threshold 

(2013) 
(strictest 

available)
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APPENDIX D BACKGROUND SOIL SAMPLE RESULTS

The below has also been provided as an Excel Document.
Site ID B1 B2 B3 B4

Type Soil / background Soil / background Soil / background Soil / background

Analyte grouping / Analyte Unit LOR
Moisture Content % 1.0 3.8 2.3 3.7 3.2
pH Value pH Unit 0.1 4.5 6.6 6.9 7.4
Electrical Conductivity µS/cm 1 1160 24 86 81
Chloride mg/kg 10 1830 10 90 60
Fluoride mg/kg 40 120 80 90 110
Nitrite + Nitrate as N (Sol.) mg/kg 0.1 1.6 3.7 3.5 3.3
Total Kjeldahl Nitrogen as N mg/kg 20 470 550 480 240
Total Nitrogen as N mg/kg 20 470 550 480 240
Total Phosphorus as P mg/kg 2 88 133 103 83
Total Organic Carbon % 0.02 0.37 0.65 0.57 0.27
Total Carbon % 0.02 0.38 0.66 0.58 0.28
Total Inorganic Carbon % 0.02 <0.02 <0.02 <0.02 <0.02
Metals
Arsenic mg/kg 1.0 <1.0 <1.0 <1.0 <1.0
Cadmium mg/kg 0.10 <0.10 <0.10 <0.10 <0.10
Chromium mg/kg 1.0 <1.0 <1.0 <1.0 <1.0
Cobalt mg/kg 0.5 <0.5 <0.5 <0.5 <0.5
Copper mg/kg 1.0 <1.0 <1.0 <1.0 <1.0
Lead mg/kg 1.0 <1.0 1.0 1.3 1.1
Manganese mg/kg 10 14 28 36 <10
Nickel mg/kg 1.0 <1.0 <1.0 <1.0 <1.0
Selenium mg/kg 0.5 <0.5 <0.5 <0.5 <0.5
Zinc mg/kg 1.0 <1.0 <1.0 <1.0 <1.0
Antimony mg/kg 2.0 <2.0 <2.0 <2.0 <2.0
Silver mg/kg 1.0 <1.0 <1.0 <1.0 <1.0
Vanadium mg/kg 2.0 <2.0 <2.0 <2.0 <2.0
Tin mg/kg 2.0 <2.0 <2.0 <2.0 <2.0
Uranium mg/kg 1.0 <1.0 <1.0 <1.0 <1.0
Barium mg/kg 1.0 27.9 12.5 30.4 24.4
Boron mg/kg 5.0 <5.0 <5.0 <5.0 <5.0
Strontium mg/kg 0.5 4.7 2.0 3.7 4.9
Mercury mg/kg 0.01 0.01 0.02 0.01 <0.01
Polynuclear Aromatic Hydrocarbons
Naphthalene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5
Acenaphthylene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5
Acenaphthene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5
Fluorene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5
Phenanthrene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5
Anthracene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5
Fluoranthene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5
Pyrene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5
Benz(a)anthracene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5
Chrysene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5
Benzo(b+j)fluoranthene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5
Benzo(k)fluoranthene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5
Benzo(a)pyrene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5
Indeno(1.2.3.cd)pyrene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5
Dibenz(a.h)anthracene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5
Benzo(g.h.i)perylene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5
Sum of PAH mg/kg 0.5 <0.5 <0.5 <0.5 <0.5
Benzo(a)pyrene TEQ (zero) mg/kg 0.5 <0.5 <0.5 <0.5 <0.5
Benzo(a)pyrene TEQ (half LOR) mg/kg 0.5 0.6 0.6 0.6 0.6
Benzo(a)pyrene TEQ (LOR) mg/kg 0.5 1.2 1.2 1.2 1.2
Total Petroleum Hydrocarbons
C6 - C9 Fraction mg/kg 10 <10 <10 <10 <10
C10 - C14 Fraction mg/kg 50 <50 <50 <50 <50
C15 - C28 Fraction mg/kg 100 <100 <100 <100 <100
C29 - C36 Fraction mg/kg 100 <100 <100 <100 <100
C10 - C36 Fraction (sum) mg/kg 50 <50 <50 <50 <50
Total Recoverable Hydrocarbons - NEPM 2013 Fractions
C6 - C10 Fraction mg/kg 10 <10 <10 <10 <10
C6 - C10 Fraction  minus BTEX (F1) mg/kg 10 <10 <10 <10 <10
>C10 - C16 Fraction mg/kg 50 <50 <50 <50 <50
>C16 - C34 Fraction mg/kg 100 <100 <100 <100 <100
>C34 - C40 Fraction mg/kg 100 <100 <100 <100 <100
>C10 - C40 Fraction (sum) mg/kg 50 <50 <50 <50 <50
>C10 - C16 Fraction minus Naphthalene (F2) mg/kg 50 <50 <50 <50 <50
BTEXN
Benzene mg/kg 0.2 <0.2 <0.2 <0.2 <0.2
Toluene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5
Ethylbenzene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5
meta- & para-Xylene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5
ortho-Xylene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5
Total Xylenes mg/kg 0.5 <0.5 <0.5 <0.5 <0.5
Sum of BTEX mg/kg 0.2 <0.2 <0.2 <0.2 <0.2
Naphthalene mg/kg 1 <1 <1 <1 <1
Phenolic Radionuclides / activity
Gross alpha Bq/kg DW 500 600 740 850 900
Gross beta Bq/kg DW 500 <500 <500 <500 <500

75m from eastern 
boundary

55m from southern 
boundary

30m from western 
boundary

PV12 Background soil sampling
Sample date: 20/07/2023

Sampler: Stuart Lyman (Central Petroleum)
Location 15m from eastern 

boundary
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APPENDIX E WATER SAMPLE RESULTS

The below has also been provided as an Excel Document.
Site W1 W2

Type Water Water

Location Upper gully Lower gully

Analyte grouping/Analyte Unit LOR Distance 230m 950m

pH Value pH Unit 0.01  --- 7.11 8.04

Total Dissolved Solids (TDS) mg/L 10  --- 1480 439

Suspended Solids (SS) mg/L 5  --- 8 <5

Sulfate as SO4 - Turbidimetric mg/L 1  --- 75 11

Chloride mg/L 1  --- 622 136

Fluoride mg/L 0.1  --- 0.2 0.1

Ammonia as N mg/L 0.01 900 0.01 0.04

Nitrite as N mg/L 0.01 50 <0.01 <0.01

Nitrate as N mg/L 0.01 3 <0.01 <0.01

Nitrite + Nitrate as N mg/L 0.01  --- <0.01 <0.01

Total Kjeldahl Nitrogen as N mg/L 0.1  --- 1.8 0.4

Total Nitrogen as N mg/L 0.1  --- 1.8 0.4

Total Phosphorus as P mg/L 0.01  --- 0.03 <0.01

Reactive Phosphorus as P mg/L 0.01  --- <0.01 <0.01

Anions

Bromide mg/L 0.010  --- 3.83 0.652

Chloride mg/L 0.100  --- 639 140

Fluoride mg/L 0.010  --- 0.250 0.080

Iodide mg/L 0.010  --- <0.100 <0.020

Sulfate mg/L 0.100  --- 86.6 11.1

Alkalinity

Hydroxide Alkalinity as CaCO3 mg/L 1  --- <1 <1

Carbonate Alkalinity as CaCO3 mg/L 1  --- <1 <1

Bicarbonate Alkalinity as CaCO3 mg/L 1  --- 40 67

Total Alkalinity as CaCO3 mg/L 1  --- 40 67

Major Cations

Calcium mg/L 1  --- 101 40

Magnesium mg/L 1  --- 40 20

Sodium mg/L 1  --- 257 42

Potassium mg/L 1  --- 15 4

Total metals

Arsenic mg/L 0.001 13 <0.001 <0.001

Beryllium mg/L 0.001  --- <0.001 <0.001

Barium mg/L 0.001  --- 1.06 0.162

Cadmium mg/L 0.0001 0.2 <0.0001 <0.0001

Chromium mg/L 0.001  --- 0.001 <0.001

Cobalt mg/L 0.001  --- 0.002 <0.001

Copper mg/L 0.001 1.4 0.002 <0.001

Lead mg/L 0.001 3.4 <0.001 0.001

Manganese mg/L 0.001 1900 0.100 0.004

Nickel mg/L 0.001 11 0.003 <0.001

Selenium mg/L 0.01 5 <0.01 <0.01

Vanadium mg/L 0.01  --- <0.01 <0.01

Zinc mg/L 0.005 8 <0.005 <0.005

Boron mg/L 0.05 370 0.19 <0.05

Mercury mg/L 0.0001 0.06 <0.0001 <0.0001

PV12 Flarepit Release Monitoring Results

Sample date: 20/07/2023

Sampler: Tom Reilly (EcOz); Stuart Lyman (Central Petroleum)

NEPM 
Threshold 

(2013) 
(freshwater)
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APPENDIX F NEPM 2013 THRESHOLDS
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Attachment 2: Mach 1 Flarepit / Overspray concurrence letter 
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22 November 2023 

 
Central Petroleum Limited 

Level 7, 369 Ann Street, Brisbane Qld 4000 
GPO Box 292, Brisbane, QLD 4001 

Via email:  

Document Ref: 022-002-004 Independent Reviewer Concurrence Letter 

Dear , 

Re: Independent Reviewer Concurrence Letter, PV 12 Drilling Operation, Flare Pit Drilling 
Fluid Release Incident and Overspray from Flare Pit, Mereenie Oil and Gas Field, near 
Mereenie, Northern Territory 

MACH1 Environmental Pty Ltd (MACH1) have been commissioned by Central Petroleum 
Limited to provide the Independent Reviewer services for the investigation and monitoring 
works at two different incident sites associated with the PV 12 drilling operations. The first 
site is described as the Flare Pit Fluid Release Incident site, and the second site is the 
Overspray from Flare Pit site.  

Review works have included a review of four environmental reports produced by EcOz 
Environmental Consultants (EcOz). The purpose of this letter is to confirm the review and 
Independent Reviewer concurrence of the EcOz documents titled: 

 “PV 12 Flare Pit June 2022, Analyses, Impact Assessment and Recommendations”,
Reference No. Final V3, dated 7 January 2023.

 “PV-12 Drilling Operation Flare pit drilling fluid release incident 12-month monitoring
report, July 2023” Reference No. 229653-23, dated 13/09/2023.

 “PV-12 Overspray – Final Incident Report”, dated 17 February 2023.
 “PV 12 Drilling Operation Overspray from Flare Pit Annual Monitoring Report, July

2023”, Reference No. 229654-13, dated July 2023.

It should be noted that the review services for this site were undertaken in the capacity of 
an Independent Reviewer, however, they were completed in general accordance with 
general best practise and currently accepted guidelines. It should be noted that the works 
were completed by  of MACH1 (who is a Queensland Department of 
Environment and Science (DES) appointed CLA under Approval No. CLAD010001639 dated 
August 2022, provided in Attachment A).  is also a Certified Environmental 
Practitioner (CEnvP) Contaminated Land Specialist and Suitably Qualified Person (SQP) for 
the assessment of contamination. 
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It is noted that the role was specific and limited to addressing a review of the reports listed 
above only and not designed to be a commentary on general compliance of the sites in 
question. 
 

 has been engaged by Central Petroleum Limited to review and verify the 
current work completed by the above consultants. It should be noted, however,  

 is acting independently of both the client and consultant to provide an 
Independent Review which can provide concurrence to verify the work completed. As 
necessary, this verifies the IR review and concurrence with the reports provided by the 
consultants.  
 
It should be noted that the Independent Reviewer has verified the suitability of the reports, 
but has not completed a site inspection, nor has obtained any samples directly. The works 
have therefore, been a peer review and desktop assessment only. 
 
It is noted and accepted that the sole purpose of the Independent Reviewer review is to 
inform the administering authority, as required.  The Independent Reviewer has employed 
evidence-based auditing methods to reach reliable and reproducible conclusions which are 
consistent with current legislation, policies and guidelines. This Concurrence Letter Report 
has been prepared to confirm the Independent Reviewer review and to provide supporting 
evidence with relation to the works completed. 
 
Independent Reviewer Review of the Flare Pit Fluid Release Incident Report and the 
Overspray from Flare Pit Report 
 
The Independent Reviewer can confirm that: 
 

 The Independent Reviewer possesses sufficient expertise and technical expertise for 
the site in question and is appropriately qualified to complete the audit review 
works; 

 the Independent Reviewer has acted independently with integrity, diligence and 
impartiality and there were no conflicts of interest between the Independent 
Reviewer and the site operator / owner and consultant; 

 the review has been completed in an objective and honest manner, to a high 
professional standard and with all due care and diligence, avoiding 
misrepresentation and prejudice; 

 the Independent Reviewer has not concealed or omitted information so as to 
mislead opinion about the sites; 

 the review function (voluntary review of the Flare Pit Fluid Release Incident Report 
and the Overspray from Flare Pit Report) has been completed to achieve the best 
environmental outcomes and protection of environmental values, including 
ecological and human health, amenity and safety; 

 the Independent Reviewer holds an appropriate level of professional indemnity 
insurance for the works completed; 

 the Independent Reviewer is a member of the Environmental Institute of Australia 
and New Zealand (EIANZ);  
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 the Independent Reviewer is certified by one of the recognised bodies in the 
contaminated land field, being an EIANZ Certified Environmental Practitioner 
(CEnvP), Contaminated Land Specialist; 

 the Independent Reviewer has had access to sufficient information to enable all 
pertinent aspects of the report to be evaluated, which includes independent 
verification of raw data where available and applicable. All reasonable and 
practicable measures have been taken to verify any opinion of others which have 
been relied upon, and the data and information their opinion is based on; and 

 the Independent Reviewer has provided a comprehensive and reliable review of the 
report, which does not appear to exclude any material aspects.  

 
In addition, the Independent Reviewer can confirm the following legislation/guidelines were 
referenced (as applicable) as relevant to the works completed (within the Flare Pit Fluid 
Release Incident Report and the Overspray from Flare Pit Report) and the general review 
process: 
 

 Australian Standard AS 4482.1-2005, Guide to the Sampling and Investigation of 
Potentially Contaminated Soil – Part 1: Non-volatile and semi-volatile compounds 
(Standards Australia, 2005) – noting these are no longer in publication, but 
redundant. 

 National Environment Protection Council 2013, National Environmental Protection 
(Site Contamination) Measure (NEPM),. Schedule B9 – Guideline on competencies 
and acceptance of environmental auditors and related professionals; Schedule B8 
Community Engagement and Risk Communication.  

 Northern Territory Government Petroleum (Environment) Regulations 2016. 
 Northern Territory Government NT Environmental Protection Agency Northern 

Territory Contaminated Land Guideline (2017). 
 New South Wales (NSW) Environment Protection Authority (EPA) (2022), 

Contaminated Land Guidelines – Sampling Design Part 1 – Application, and Sampling 
Design Part 2 – Interpretation. 

 
The Independent Reviewer comments regarding the Flare Pit Fluid Release Incident Report 
were summarised as follows:  
 

 The Flare Pit Fluid Release Incident Report was completed in general accordance 
with the NEPM/NT EPA guidelines and were considered suitable for Independent 
Reviewer concurrence. 

 The works undertaken to address specific elements of the site and contamination 
(limited to the investigation of the Flare Pit Fluid Release Incident site), were 
considered to be in accordance with the appropriate guidelines (as applicable) and 
were suitable for Independent Reviewer concurrence.  

 The works were focused on area of the site likely to have been impacted by the 
incident and this is deemed as appropriate. 

 The extent of the works was suitable to provide a general coverage, specific to both 
the area of concern and the likely contaminants of concern, which was appropriate. 
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 The details provided in the Flare Pit Fluid Release Incident Report were suitable for 
Independent Reviewer concurrence to meet the general requirements of the 
currently applicable guidelines. 

 
The Independent Reviewer comments regarding the Overspray from Flare Pit Report were 
summarised as follows:  
 

 The Overspray from Flare Pit Report was completed in general accordance with the 
NEPM/NT EPA guidelines and were considered suitable for Independent Reviewer 
concurrence. 

 The works undertaken to address specific elements of the site and contamination 
(limited to the investigation of the Overspray from Flare Pit site), were considered to 
be in accordance with the appropriate guidelines (as applicable) and were suitable 
for Independent Reviewer concurrence.  

 The works were focused on area of the site likely to have been impacted by the 
Overspray from Flare Pit site and this is deemed as appropriate. 

 The extent of the works was suitable to provide a general coverage, specific to both 
the area of concern and the likely contaminants of concern, which was appropriate. 

 The details provided in the Overspray from Flare Pit Report were suitable for 
Independent Reviewer concurrence to meet the general requirements of the 
currently applicable guidelines. 

 
 
4 Independent Reviewer Independent Data Verification 
 
Independent verification of the primary sources of data, presented as part of the Flare Pit 
Fluid Release Incident Report and the Overspray from Flare Pit Report review, was 
undertaken by the Independent Reviewer and comprised of the following: 
 

 Verification of current site status on Google Earth, including a search and review of 
site layout (and historical layout, as appropriate) and site surrounds. 

 Verification of location of Environmental Sensitive Areas and surface water bodies. 
 Verification of geology and hydrogeology using online mapping, including an 

independent search of local water bores, checking the geological areas and 
determining the appropriate assessment of the source-pathway-receptor. 

 Verification of the groundwater quality based on online mapping. 
 Verification of the site activities and potential for contaminants of concern.  The 

Independent Reviewer experience and expertise were also employed to make a 
learned judgement on aspects of the site, as applicable.  

 Verification of the site setting and the detail discussions, based on the Independent 
Reviewer’s local knowledge and knowledge of other sites in vicinity of the area or 
sites of a similar nature. 

 Verification of the Conceptual Site Model (CSM), based on cross-referencing the 
requirements of NEPM in addition to knowledge of both the site, likely 
contaminants, likely pathways and likely receptors within the area.   

 Verification of field methods and review of the verification of data quality. 
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Attachment A 

Contaminated Land Auditor Approval 
 

 






