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2.1 Limitations 

The Report reflects the audit findings based on preliminary questioning, visual inspections undertaken during 
the site visit, interview responses received during the site visit, follow up questioning post site visit and 
information contained in the verifying/supporting documentation provided.  
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Condition 
Number 

Condition Findings Compliance 
Status 

At the time of the site visit it was noted that negotiations to secure a 
new offset applicable to the EPBC Approval were underway at Mt 
Spencer.  Mt Spencer has been nominated as the offset area for the 
separate Isaac Plains East Extension EPBC Approval (2019-8548) and 
it is planned that this offset be expanded to address the requirements 
of the Isaac Plains East approval.  The subsequent OMP would be 
based on the approved OMP for the Isaac Plains East Extension.  The 
Department has been routinely engaged with on the matter. 
Observation: 
Whilst site condition monitoring of the proposed offset area was not 
conducted on October 2019 as required under the associated 
Implementation Plan, this was a function of the unsuccessful 
negotiation and subsequent loss of access.  Therefore, it is considered 
that Stanmore are compliant with this condition. 
 
Evidence: OMP, copy of letter dated 21st of November 2018 from the 
Department, CV of Dr Craig Streatfeild (suitably qualified person) who 
prepared the OMP, Department Environmental Management Plan 
Guidelines, Offsets Email (Richard Oldham 3rd of February 2021). 

6 The approval holder must legally secure the environmental offset/s 
within two (2) years from the commencement of the clearance of 
habitat suitable for the Koala (Phascolarctos cinereus) (combined 
populations of Qld, NSW and the ACT) and Greater Glider 
(Petauroides volans) and Squatter Pigeon (Southern) (Geophaps 
scripta scripta) habitat. 

Not applicable to the period of this report.  Two years from 
commencement of clearing (the action) would be the 25th of October 
2020 (Date of Commencement for Fauna Capture Records - 
AusEcology). 
 
Evidence: Fauna Capture records 25th of October 2018 to the 17th of 
January 2019. 

NA 
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Condition 
Number 

Condition Findings Compliance 
Status 

Evidence:  Action commencement notification, Disturbance Permits, 
Offset Management Plan and Species Management Plan 
implementation records, water monitoring site visit (Isaac River) 
records, machinery inspection records, dust monitoring records, nest 
box inspection records, Spotter Catcher Letter Report (EcoSM 2020). 

17 Within three (3) months of every 12 month anniversary of the 
commencement of the action, the approval holder must publish a 
report (the Annual Compliance Report) on its website addressing 
compliance with each of the conditions of this approval, during the 
previous 12 months. Documentary evidence providing proof of the date 
of publication must be provided to the Department at the same time as 
the Annual Compliance Report is published. Reports must remain 
published for the life of the approval. The approval holder must 
continue to publish the Annual Compliance Report each year until such 
time as agreed to in writing by the Minister. 

This report was prepared and will be published outside the timeframe 
applicable to this condition and subsequently non-compliance was 
found on this basis.   
 
Notification will be provided to the Department confirming upload of 
this report to Stanmore Website. 
 
The previous (inaugural) Annual Compliance Report was located on 
the Stanmore Web Site (https://stanmorecoal.com.au/environment-
management) and dated 15 August 2019 within the three month 
requirement (9th of September 2019).  Email notification of 
publication to the Department on 15th of August 2019 was evidenced. 
 
Evidence: This Report, Pending upload to Stanmore Website and 
notification to the Department, Previous Annual Report published to 
the Stanmore Web Site, Email to the Department regarding previous 
Annual Compliance Report Publishing. 

NC  
(Pending) 

https://stanmorecoal.com.au/environment-management
https://stanmorecoal.com.au/environment-management
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Condition 
Number 

Condition Findings Compliance 
Status 

18 The approval holder must report any potential or actual 
contravention of the conditions of this approval to the Department 
in writing within five (5) business days of the approval holder 
becoming aware of a contravention. 

To date contravention of conditions has been limited to non-
compliance with the reporting timeframe of Condition 17.  On 
becoming aware that the reporting date had passed Stanmore 
contacted SLR on the 9th of December 2020 to request a proposal to 
prepare the Annual Compliance Report for the subject period.  
Further to this request for proposal Stanmore provided written 
notice (Email) to the Department on the 11th of December 2020, 
within five business days becoming aware of not complying with 
Condition 17.  The notification to the Department included a 
commitment to the Annual Compliance Report for the period of the 
9th of June 2019 to the 8th of June 2020 (this Report). 
 
Evidence:  Email (11th of December 2020) from Paul Tett (SLR) to 
Belinda Parfitt (Stanmore) providing Annual Compliance Report 
Proposal, Email (11th of December 2020 from Leandro Pires 
(Stanmore) to the Department 
(EPBCMonitoring@environment.gov.au) and subsequent 
acknowledgement reply email from the Department, this Report.  

C 

19 Upon the direction of the Minister, the approval holder must ensure 
that an independent audit of compliance with the conditions of 
approval is conducted and a report submitted to the Minister. The 
approval holder must not commence the audit until the Minister 
approves the independent auditor and audit criteria in writing. The 
audit report must address the criteria to the satisfaction of the 
Minister. 

No such direction has been received from the Minister. 
 
Evidence: Verbal (Belinda Parfitt). 

NA 

20 The approval holder may choose to revise a management plan 
approved by the Minister under condition 3 without submitting it for 
approval under section 143A of the EPBC Act, if the taking of the action 
in accordance with the revised plan would not be likely to have a new 
or increased impact. If the approval holder makes this choice it must: 

Not Triggered as the SMP and OMP have not been revised since 
approval by the Department on the 2nd of October 2018. 
 
Evidence: SMP, OMP, copy of the letter dated 21st of November 2018 
from the Department, Verbal (Belinda Parfitt). 

NA 

mailto:EPBCMonitoring@environment.gov.au
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Condition 
Number 

Condition Findings Compliance 
Status 

a. notify the Department in writing that the approved plan has 
been revised and provide the Department, at least four (4) 
weeks before implementing the revised plan, with: 
i. an electronic copy of the revised plan; 
ii. an explanation of the differences between the revised plan 

and the approved plan; and 
iii. reasons the approval holder considers that the taking of 

the action in accordance with the revised plan would not 
be likely to have a new or increased impact. 

20A The approval holder may revoke its choice under condition 20 at any 
time by notice to the Department. If the approval holder revokes the 
choice to implement a revised plan, without approval under section 
143A of the EPBC Act, the plan approved by the Minister must be 
implemented. 

Not Triggered as Condition 20 has also not been triggered. 
 
Evidence: SMP, OMP, copy of the letter dated 21st of November 2018 
from the Department, Verbal (Belinda Parfitt). 

NA 

20B If the Minister gives a notice to the approval holder that the Minister  
is satisfied that the taking of the action in accordance with the revised 
plan would be likely to have a new or increased impact, then: 

a. condition 20 does not apply, or ceases to apply, in relation to the 
revised plan; and 

b. the approval holder must implement the plan approved by the 
Minister. 

To avoid any doubt, this condition does not affect any operation of 
conditions 20 and 20A in the period before the day the notice is given. 
At the time of giving the notice, the Minister may also notify that for a 
specified period of time condition 20 does not apply for one or more 
specified plans required under the approval. 

Not Triggered as Condition 20 has also not been triggered. 
 
Evidence: SMP, OMP, copy of the letter dated 21st of November 2018 
from the Department, Verbal (Belinda Parfitt). 

NA 

20C Conditions 20, 20A and 20B are not intended to limit the operation of 
section 143A of the EPBC Act which allows the approval holder to 
submit a revised plan to the Minister for approval. 

Not Triggered as the SMP and OMP have not been revised since 
approval by the Department on the 2nd of October 2018. 
 

NA 
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Condition 
Number 

Condition Findings Compliance 
Status 

Evidence: SMP, OMP, copy of the letter dated 21st of November 2018 
from the Department. Verbal (Belinda Parfitt) 

21 If, at any time after five (5) years from the date of this approval, the 
approval holder has not commenced the action, then the approval 
holder must not commence the action without the written agreement 
of the Minister. 

Not Triggered as the action has commenced and is within 5 years of 
the date of approval. 
 
Evidence:  The Approval and action commencement notification Email 
27th of May 2018 from Richard Oldham (Stanmore) to 
postapproval@environmenta.gov.au. and 27th of June 2018, letter 
from the Department to Richard Oldham (Stanmore) acknowledging 
commencement date. 

NA 

22 Unless otherwise agreed to in writing by the Minister, the approval 
holder must publish all management plans referred to in these 
conditions of approval on its website.  Each management plan must be 
published on the website within one (1) month of being approved by 
the Minister or being submitted under condition 20. All management 
plans must remain on the website for the lifetime of the approval 
unless otherwise agreed to in writing by the Minister. 

The SMP and OMP have been published on the Stanmore website 
(https://stanmorecoal.com.au/environment-management), and the 
link dated 28th of September 2018.  Checked as at the 1st and 18th of 
February 2021. 
The SMP and OMP were approved outside the period of this Annual 
Compliance Report. 
 
Evidence:  Stanmore website (accessed 1st and 18th of February 2021). 

C 

 

 

mailto:postapproval@environmenta.gov.au
https://stanmorecoal.com.au/environment-management


https://www.environment.gov.au/system/files/resources/21b0925f-ea74-4b9e-942e-a097391a77fd/files/environmental-management-plan-guidelines.pdf
https://www.environment.gov.au/system/files/resources/21b0925f-ea74-4b9e-942e-a097391a77fd/files/environmental-management-plan-guidelines.pdf
https://stanmorecoal.com.au/sites/default/files/2018-12/2016-7827-Species%20Management%20Plan%20Rev%205-Finalv2_reduced%20size_opt.pdf
https://stanmorecoal.com.au/sites/default/files/2018-12/2016-7827-Species%20Management%20Plan%20Rev%205-Finalv2_reduced%20size_opt.pdf
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MNES abundance and density (where 
relevant). 

Visual inspection surveys undertaken by the landowner or authorised landowner representative and targeted weed and feral animal surveys undertaken by suitably qualified ecologists.  

Photo points General vegetation condition and vegetation 
cover. 

2019 (following approval of this OMP), then 
annually for the first six (6) years, followed by 
every two (2) years until year 14, then in 2040. 

Photographs of offset area to be taken from the same 
location and direction for each monitoring event.  

Assessment sites outlined 
in Section 7.3 (of OMP).. 

Due in October 2019. 
 
As above 

Grazing Stocking rates and ground cover. Stocking rates will be routinely monitored until 
2040. Biomass will be monitored annually in the 
early dry season. 

Assessments of the offset area will be undertaken by 
the landowner/land manager or authorised 
representative to observe and record grass cover, 
presence of weeds and pest animals.  

Detailed assessments as outlined in Section 7.0 (of 
OMP) will also be undertaken in conjunction with the 
habitat quality assessments   

Assessment sites outlined 
in Section 7.0(of OMP). 

Fire Presence of fire and extent of burning. Following fire events. 

Biomass will be monitored annually in the early 
dry season. 

Feral animals Presence of pest animals, control measures 
undertaken and success of the control 
measures. 

Visual inspections undertaken during routine 
land management.  

2019 (following approval of this OMP), then 
annually for the first six (6) years, followed by 
every two (2) years until year 14, in 2040. 

Weeds/ pest 
plants 

Presence of weeds, control measures 
undertaken and success of the control 
measures. 

Visual inspections undertaken during routine 
land management.  

2019 (following approval of this OMP), then 
annually for the first six (6) years, followed by 
every two (2) years until year 14, in 2040. 

Fencing and site 
access 

Condition of fencing and access tracks. Visual inspections undertaken during routine 
land management.  
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APPENDIX B 
Site Visit and Evidence Photos 
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Approved clearing limit markers (a) 

 
Approved clearing limit marker (b) 

 
Approved clearing limit marker © 

 
Fence Condition and lower strand clearance (a) 

 
Fence Condition and lower strand clearance (b) 

Free Dig Overburden Operations 
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MNES Species Bench Seats (a) 

 
MNES Species Bench Seat (b) 

 
MNES Species Bench Seat (c) 

 
MNES Species Awareness Sign 

 
Marked Habitat Tree for Salvage 

 
Spill Kit 
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Spill Kit Contents 

 
Spill Management Workshop 

 
Nestbox (a) 

 
Nestbox (b) 

 
Dust Monitoring (a) 

 
Dust Monitoring (b) 
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Water Monitoring Station Issac River (a) 

 
Water Monitoring Station Issac River (b) 

 
Water Monitoring Sensors Issac River (c) 

 
Water Monitoring Station Issac River 

maintenance record 

 
Washbay 2020 Rehabilitation 
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IMPORTANT INFORMATION 
 
 

1. This report is prepared and written in the context of the proposals stated in the 
introduction to this report and its contents should not be used out of context.  
Furthermore new information, developing practices and changes in legislation 
may necessitate revised interpretation of the report after its original submission. 

2. The copyright in the written materials shall remain the property of C&R Consulting 
but with a royalty-free perpetual licence to the client deemed to be granted on 
payment in full to C&R Consulting by the client of the outstanding amounts. 

3. The report is provided for sole use by the addressees and is confidential to them 
and their professional advisors.  No responsibility whatsoever for the contents of 
the report will be accepted to any person other than the Addressees. 

4. Where data have been supplied by the client or other sources, including data from 
previous site audits or investigations, it has been assumed that the information is 
correct, but no warranty is given to that effect.  While reasonable care and skill 
has been applied in review of these data, no responsibility can be accepted by 
C&R Consulting for inaccuracies in the data supplied. 

5. This report contains only available factual data obtained for the site/s from the 
sources described in the text.  These data were related to the site/s on the basis 
of the location information made available to C&R Consulting by the client. 

6. The assessment of the site/s is based on information supplied by the client, and 
on-site inspections by C&R Consulting.  

7. The report reflects both the information provided to C&R Consulting in documents 
made available for review and the results of observations and consultations by 
C&R Consulting staff. 



mailto:Belinda.Parfitt@stanmorecoal.com.au
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1. INTRODUCTION 

1.1 OBJECTIVES 

This document provides a review of the groundwater monitoring results from the Isaac Plains 
Complex (IPC) from May 2019 to December 2020 (inclusive), as per the current 
environmental authority (EA) (EPML00932713), effective from 27 July 2020.   

The EA states that: 

Condition C40: Monitoring and reporting 

A Groundwater Management and Monitoring Program for all stages of the authorised mining 
activities on site must be developed, certified and implemented by a suitably qualified person; 

a) have all determinations of groundwater quality monitoring and groundwater biological 
monitoring be performed by a suitably qualified person; and 

b) be able to detect a change in groundwater quality values and levels due to activities that 
are part of the authorised mining activities.   

Condition C41:  

The Groundwater Management and Monitoring Program required by Condition C40 and the 
data collected must be reviewed on an annual basis by a suitably qualified person. The 
review must:  

a) include the assessment of groundwater levels and quality data; 

b) assess the suitability of the groundwater monitoring network, including an assessment 
of whether groundwater parameter trigger values for compliance bores are required for 
all groundwater aquifers potentially impacted by the authorised mining activities; and 

c) be in a report submitted to the administering authority within twenty-eight (28) days of 
receiving annual groundwater data.   

Condition C42:  

Groundwater must be monitored at the locations and frequencies defined in Table 11: 
Groundwater monitoring locations frequency for the standing water levels and the 
parameters identified in Table 12: Groundwater contaminant triggers.  Results and analysis 
of groundwater monitoring must be submitted annually to the administering authority with the 
report required by Condition C41(c). 
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1.2 MINE LOCATION AND DESIGN 

IPC is located within the Isaac Regional Council on both freehold land and state leasehold 
land in Central Queensland, approximately 10 km to the north-east of Moranbah and 140 km 
south-west of Mackay ( 

Figure 1).  The project is situated immediately north of the Peak Downs Highway, between Moranbah 
and Coppabella, and has a rail loop off the south of the Goonyella Branch Rail Line ( 

Figure 1).   

IPC was placed in care and maintenance by Vale S. A. and Sumitomo Corporation in 
December 2014.  In July 2015, ownership of the mine was transferred from Vale S. A. and 
Sumitomo Corporation to Stanmore IP Coal Pty Ltd (Stanmore), with mining operations 
recommencing in January 2016.   

The original IPC mining lease (ML70342) comprises pits N1, N2, S1, S2 and S3.  These pits 
are north of the Isaac River and upstream of the Isaac River-Smoky Creek confluence, with 
Smoky Creek bisecting the ML70342 lease area.  Most mining at IPC is open-cut and based 
on a strip-mining technique, with waste removed by a combination of cast blasting, dozing, 
dragline spoiling and/or truck and excavator removal.   

In 2018, Stanmore was granted the approval to commence additional open-cut operations 
in mining leases located to the east of the original ML70342 mining lease.  This expansion 
of IPC operations into leases ML700016, ML700017, ML700018 and ML700019 commenced 
in the second half of 2018, and is referred to as Isaac Plains East (IPE). 

Isaac Plains East Extension (IPEE) was granted EPBC approval on 4th Dec 2020, which 
includes further land on leases ML700016, ML700017, ML700018 and ML700019. 
Operations commenced in these new areas in December 2020.  
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Figure 1: IPC location and mining leases. 
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Table 3:  Stratigraphic units of the Isaac Plains region. 

Map 
Symbols# Age Group Name/Formation Short Description 

Cza 

Q
ua

te
rn

ar
y 

 

 

Alluvium / 
Colluvium 
 

 

Alluvium: mud, sand, minor gravel.  
Colluvium and residual soil: mud, 
sand, gravel##. 

Czb 

C
en

oz
oi

c 

 Tertiary basalt Basalt flows. 

Czs*  Suttor Formation* Sandstone, mudstone, claystone. 

Ki* 

C
re

ta
ce

ou
s 

 

 
 
Unnamed* 

 
 

Intrusives: granodiorite, diorite, 
gabbro. 

TRr 

T
ria

ss
ic

 

R
ew

an
 

G
ro

up
 

Rewan Formation Green lithic sandstone, green and 
red sandstone and mudstone. 

Pwj 

La
te

 P
er

m
ia

n 

B
la

ck
w

at
er

 G
ro

up
 Rangal Coal 

Measures 

Lithic sandstone, coal, siltstone, 
carbonaceous shale, mudstone 
(locally cherty), rare pebbly 
sandstone.  

Pwt Fort Cooper Coal 
Measures 

Medium to coarse-grained 
volcanolithic sandstone, 
conglomerate, tuff, tuffaceous 
mudstone, coal, shale.  

Pwb* Moranbah Coal 
Measures* 

Lithic sandstone, siltstone, shale, 
coal, mudstone, conglomerate.  

Pb* Back Creek Group* Marine sandstone, siltstone, shale. 

*Formation/unit is present outside the lease area and is not discussed at length in the text. 
#Map symbols as per 1:100,000 geological maps Harrybrandt (8554) and Grosvenor 
Downs (8553) (Geological Survey of Queensland [GSQ], 2014; see Figure 3). 
##Several generations of alluvium and colluvium exist, but only the older, more substantive 
one is mapped in Figure 3. 
 

 
 
 
 
 
 
 
 



 
 
 

 16 

 

Figure 3: Major geological units for IPC. 
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2.4.3 LATE PERMIAN COAL MEASURES 

2.4.3.1 Lithology  

The two main late Permian units in the region are the older Fort Cooper Coal Measures and 
the younger Rangal Coal Measures (Figure 3 and Table 3).  The late Permian stratigraphy 
described in this section is relevant to the entire area, but pertains directly to rocks 
intercepted by drilling and mining at IPC. 

Coal mining at IPC targets the Leichhardt seam of the Rangal Coal Measures, which 
comprises interbedded units of lithic sandstone, coal, siltstone, carbonaceous shale, 
mudstone and pebbly sandstone.  Within the IPC lease, the Leichhardt seam is found 
between 60 m and 230 m below ground level, and is approximately 3.5 m thick as a whole 
(as it splits to an upper and lower seam in the northern part of the lease).  Strata dip of the 
Rangal Coal Measures in the IPC lease is approximately 6° to 7° to the east. 

2.4.3.1.1 Sandstone and Siltstone Above Target Coal 

The regional late Permian sedimentary rock succession is extensive and underlies the 
Quaternary alluvium/colluvium and Tertiary basalt cover (PW Baker & Associates, 2011).  
The late Permian succession comprises sandstone, siltstone, mudstone, shale and coal (PW 
Baker & Associates, 2011).  Both the Rangal Coal Measures and the Fort Cooper Coal 
Measures are dominated by lithic sandstones.  However, the Fort Copper Coal Measures 
can be distinguished from the Rangal Coal Measures due to the presence of significant 
volcanolithic content (tuff and tuffaceous mudstone).   

2.4.3.1.2 Target Coal Seam  

The Leichardt coal seam, the target of IPC mining, may arguably be considered an aquifer, 
given the characteristics referred to in section 2.4.3.4.  The coal seam is generally 3.5 m 
thick and dips to the east across the site. 

2.4.3.1.3 Lithic Sandstone Below Target Coal 

The typical units that underlie the Leichardt seam are late Permian fine to medium, quartz-
lithic sandstone interbedded with siltstone and carbonaceous mudstone.  The sandstone 
beds are typically carbonate-cemented, with moderate to high porosity.   

2.4.3.2 Late Permian Aquifer Properties   

The late Permian coal measures provide modest groundwater supplies for livestock and 
agricultural uses in the region (Matrix+, 2009), where extraction rates are generally limited 
to approximately 0.5 L/s (PW Baker & Associates, 2011).  Borehole logs reveal that V-notch 
flow rates from sandstones range between 0.15 L/s (78 m depth in bore E7550027R) and 
5.0 L/s (126 m depth in bore E7550050R).  Logs from monitoring bores, installed in 2004, 
penetrating the Leichardt seam indicate that it had yields ranging from moderate (2.17 L/s at 
126 m in E755273P-C4) to very poor (0.03 L/s at 42 m in E755272P-C3).   

Permeability of the late Permian units is hindered by the intercalation of sandstone with 
mudstone and siltstone, in contrast to the more permeable alluvium/colluvium and basalt 
aquifers (Matrix+, 2009).  Generally, coal seams form high hydraulic conductivity zones 
within these systems, as the bedding planes, fractures, joints and cleats allow faster water 
movement compared to the surrounding sandstone and siltstone.  The Leichardt seam has 
a hydraulic conductivity in the vicinity of 0.0005 m/day, about five times higher than that of 
the late Permian host rocks.  
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Table 4: Groundwater monitoring bores at IPC. 

Monitoring 
Point 

Aquifer 
Type 

Easting 
(GDA 94) 

Northing 
(GDA 94) 

Surface 
RL 

(mAHD) 
Monitoring Purpose 

IPC Reference Bores (EA Table 11) 

Burton Coal 
Bore 2 

Rewan 
Group 620383 7573599 240.8 

Monitoring groundwater 
trigger levels as per EA 

C43 and EA C44 

Swamp Bore 1 
(referred to as 

Swamp Bore 2 in 
the EA) 

Rewan 
Group 621518 7568790 245.9 

Monitoring groundwater 
trigger levels as per EA 

C43 and EA C44 

MB1 
Rangal Coal 
Measures 618793 7572214 236.4 

To be decommissioned. 
Used for monitoring 

groundwater in the target 
coal seam 

MB2 
Rangal Coal 
Measures 619074 7573137 242.7 

Monitoring groundwater in 
the target coal seam 

MB4a 

Quaternary 
Colluvium / 
Tertiary 
Sediments 

620351 7567479 237.6 

To be decommissioned. 
Used for monitoring 
groundwater in the 

Quaternary / Tertiary 
sediments.  Insufficient 

water, replaced by MB4b 

MB4b 

Quaternary 
Colluvium / 
Tertiary 
Sediments1 

619740 7567253 233.9 

To be decommissioned. 
Used for  

monitoring groundwater in 
the Quaternary / Tertiary 

sediments 

MB8 
Rangal Coal 
Measures 619105 7571149 245.9 

To be decommissioned. 
Used for monitoring 

groundwater in the target 
coal seam 

MB9 
Rangal Coal 
Measures 620368 7568049 239.5 

To be decommissioned. 
Used for monitoring 

groundwater in the target 
coal seam 

MB10 
Tertiary 
Basalt 620368 7568046 239.5 

To be decommissioned. 
Used for monitoring 

groundwater in the Tertiary 
basalt 

MB11 

Tertiary 
Sediments / 
Weathered 
Rewan 
Group 

618832 7571924 232.3 

Monitoring groundwater in 
the Tertiary Sediments / 

Weathered Rewan Group.  
Insufficient water (dry) 

MB12 Rangal Coal 
Measures 619210 7572000 239.5 

Replacement for MB1 to 
monitor groundwater in the 

target coal seam 
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Monitoring 
Point 

Aquifer 
Type 

Easting 
(GDA 94) 

Northing 
(GDA 94) 

Surface 
RL 

(mAHD) 
Monitoring Purpose 

MB14 
Tertiary 
Basalt 620263 7571132 257.3 

Replacement for MB10 to 
monitor groundwater trigger 

levels as per EA C44 

IPC To Be Commissioned Reference Bores (EA Table 11) 

MB13 
Rangal Coal 
Measures 619367 7571035 249.7 

Replacement for MB8 to 
monitor groundwater in the 

target coal seam 

MB15 
Rangal Coal 
Measures 620633 7568080 242.9 

Replacement for MB9 to 
monitor groundwater in the 

target coal seam 

MB16 
Tertiary 
Sediments 620670 7568599 245.6 

Replacement for MB4b to 
monitor trigger levels as 

per EA C44 

IPC Designated Observation Bores 

MB7 
Rangal Coal 
Measures 617537 7569064 237.4 

Monitoring groundwater in 
advance of mine operations 

GDEMB01 
Quaternary 
Alluvium 621780 7569179 TBA2 

Monitoring groundwater-
dependent ecosystems 

GDEMB02 
Quaternary 
Alluvium 620436 7568168 TBA 

Monitoring groundwater-
dependent ecosystems 

GDEMB03 
Quaternary 
Alluvium 620022 7567230 TBA 

Monitoring groundwater-
dependent ecosystems 

GDEMB04 
Quaternary 
Alluvium 619754 7567165 TBA 

Monitoring groundwater-
dependent ecosystems 

IPC Decommissioned Reference Bores (EA Table 11) 

MB3 
Rangal Coal 
Measures 619047 7568473 253.0 

Monitoring groundwater in 
advance of mine operations 

IPC Decommissioned Observation Bores 

MB5 
Rangal Coal 
Measures 618507 7570878 241.8 

Monitoring groundwater in 
advance of mine operations 

MB6 
Tertiary 
Basalt 619374 7567545 235.7 

Monitoring groundwater in 
the Tertiary basalt 

C1 
Rangal Coal 
Measures 616545 7571999 235.7 

Monitoring groundwater in 
advance of mine operations 

AC1 
Rangal Coal 
Measures 616573 7571997 235.8 

Monitoring groundwater in 
advance of mine operations 

BC095 
Rangal Coal 
Measures 616507 7571995 236.7 

Monitoring groundwater in 
advance of mine operations 

1 MB4b has been screened in the Quaternary colluvium / Tertiary sediments as per the bore report.  
However, Table 11 of the EA states that the hydrostratigraphic unit is the Rangal Coal Measures. 

2 TBA = To be advised, as the bore has yet to be surveyed. 
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Figure 4: IPC groundwater monitoring network. 
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Four shallow (<5 m deep) bores GDEMB01, GDEMB02, GDEMB03 and GDEMB04 were 
constructed and screened in the Quaternary alluvium during November/December 2020 to 
monitor GDEs.  These bores were dry during construction and have remained so during the 
reporting period. 

Note: The hydrostratigraphic unit for MB4b is incorrectly labelled as the Rangal Coal 
Measures in EA Table 11. 
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5.1 REWAN FORMATION 
The two monitoring bores (Burton Coal Bore 2 and Swamp Bore 1) that target the Rewan 
Formation display very similar water quality characteristics in terms of pH, EC and total 
dissolved solids (TDS), substantiated by the low standard deviation (SD) and coefficient of 
variance (cv) values presented in Table 6.  Generally, the dissolved metal concentrations for 
both bores are similar, with most results below the limit of reporting (LOR).   

Historically, Burton Coal Bore 2 has displayed a more diluted TDS concentration than 
Swamp Bore 1.  However, over recent years (2017-2020), the geochemical difference has 
decreased, with the average divergence marginally above 500 mg/L over the current 
reporting period.  During the reporting period, the lowest observed TDS value was 4,750 
mg/L (Table 6). Consequently, both Swamp Bore 1 and Burton Coal Bore 2 do not meet the 
TDS livestock drinking water guideline value (<4,000 mg/L) stipulated within the Australian 
and New Zealand Environment and Conservation Council (ANZECC) and Agriculture and 
Resource Management Council of Australia and New Zealand (ARMCANZ; ANZECC and 
ARMCANZ, 2000).   

5.2 RANGAL COAL MEASURES 

The largest portion of the groundwater monitoring network (six monitoring bores) targets the 
Rangal Coal Measures within the IPC leases.  Across the six monitoring bores, there is a 
large variation of screen depths, ranging from the shallowest (MB1) at 22.5 m depth to the 
deepest (MB12) starting at 126 m depth.  This variation in screen depths (and depth of coal) 
is recognised as a significant influence of the varying water quality characteristics observed 
within the monitoring network, substantiated by the relatively high SD and cv values (Table 
6).   

Generally, the water quality in the Rangal Coal Measures decreases below about 50 m, 
whereby the shallowest bore (MB1, screened at 22 m) has an average TDS value around 
2,000 mg/L, whilst the second shallowest bore (MB2, screened at 48m) has an average TDS 
value of around 4,500 mg/L.  All of the deeper bores (MB2, MB7, MB8, MB9 and MB12) have 
average TDS values ranging between approximately 7,500 mg/L and 15,500 mg/L.  
Interestingly, the highest TDS average (15,542 mg/L) is in a mid-level, 77 m deep bore 
(MB9), whilst some of the deeper bores (MB7 and MB12), screened at 126 m, have lower 
TDS averages of 7,411 mg/L and 9,000 mg/L, respectively.   

Figure 6 displays the ionic composition variation within the Rangal Coal Measures, with MB1 
and MB2 distinctly different from the other monitoring bores within the same aquifer.  The 
total cation and anion levels recorded in MB1 and MB2 are consistently less than levels in 
the rest of the Rangal Coal Measures bores.  MB1 and MB2 are both quite shallow, screened 
at 22 m and 48 m, respectively.  Therefore, it is likely that the ionic composition is influenced 
by rainwater in these two bores, which is why they are different to the deeper bores.  This 
observation that rainwater is influencing the bores is further substantiated by the fact that 
carbonate levels are elevated in both MB1 and MB2, whereas in the rest of the bores they 
are quite low (Figure 6).  Regardless of this geochemical difference, of all the Rangal Coal 
Measures monitoring bores, only MB1 meets the TDS livestock drinking water guideline 
value (<4,000 mg/L) stipulated within ANZECC and ARMCANZ (2000). 

Note: MB8 and MB9 are referred to as MB8b and MB9a, respectively, within all field and 
analysis documentation.   
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Table 6:  Groundwater characteristics from each formation monitored over the reporting period. 

Aquifer 
System 

 pH Electrical 
Conductivity Chloride Sulphate Calcium Magnesium Sodium Potassium TDS 

@180°C 
Suspended 

Solids Bicarbonate Carbonate 

Unit  µS/cm mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L 

LOR 0.01 1 1 1 1 1 1 1 10 5 1 1 

R
ew

an
 G

ro
up

 

Count 11 11 11 11 11 11 11 11 11 11 11 11 

Minimum 7.14 7,320 2,160 100 192 117 877 5 4,750 3 49 0.5 

Mean 7.47 8,292 2,743 115 393 200 1,029 14 5,622 4 323 0.5 

Maximum 8.18 9,150 3,160 130 600 311 1,170 23 6,800 12 700 0.5 

Standard Deviation 0.28 760 419 11 172 88 86 9 800 4 308 0 

Coefficient of Variance 4% 9% 15% 9% 44% 44% 8% 60% 14% 79% 96% 0% 

R
an

ga
l C

oa
l M

ea
su

re
s Count 32 32 32 32 32 32 32 32 32 32 32 32 

Minimum 7.07 3,210 817 1 80 95 416 3 1,860 3 97 0.5 

Mean 7.53 11,333 3,836 149 287 214 1,878 14 7,652 23 380 0.9 

Maximum 8.30 24,500 8,650 605 773 638 4,430 24 18,300 214 859 10 

Standard Deviation 0.29 6,400 2,423 185 190 155 1,124 7 4,776 45 250 1.8 

Coefficient of Variance 4% 56% 63% 124% 66% 72% 60% 52% 62% 170% 66% 195% 

Q
ua

te
rn

ar
y 

C
ol

lu
vi

um
 / 

T
er

tia
ry

 S
ed

im
en

ts
 Count 9 9 9 9 9 9 9 9 9 9 9 9 

Minimum 6.74 30,700 10,600 378 81 461 6,830 3 19,700 793 361 0.5 

Mean 7.35 44,822 16,689 759 465 1,455 8,939 3 34,233 7,693 649 2.4 

Maximum 8.31 53,100 19,900 983 730 2,130 10,700 5 47,900 35,400 1,270 18 

Standard Deviation 0.54 10,408 4,472 276 288 738 1,485 1 10,981 10,975 392 5.8 

Coefficient of Variance 7% 23% 27% 36% 62% 51% 17% 21% 32% 143% 60% 239% 

T
er

tia
ry

 B
as

al
t 

Count 8 8 8 8 8 8 8 8 8 8 8 8 

Minimum 7.81 2,820 593 106 46 84 412 6 1,580 3 339 0.5 

Mean 8.04 3,429 862 117 61 114 504 9 2,000 18 427 5.8 

Maximum 8.53 4,300 1,140 130 80 135 665 12 2,520 64 582 43 

Standard Deviation 0.24 479 172 8 9 16 85 2 291 23 74 15 

Coefficient of Variance 3% 14% 20% 7% 16% 14% 17% 24% 15% 129% 17% 259% 
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Table 6 continued:  Groundwater characteristics from each formation monitored at IPC over the reporting period. 

Aquifer 
System 

 Dissolved 
Aluminium 

Dissolved 
Antimony 

Dissolved 
Arsenic 

Dissolved 
Molybdenum 

Dissolved 
Selenium 

Dissolved 
Silver 

Dissolved 
Iron 

Dissolved 
Mercury 

C6 - C9 
Fraction 

C10 - C36 
Fraction 

(sum) 

Unit mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L µg/L µg/L 

LOR 0.01 0.001 0.001 0.001 0.01 0.001 0.05 0.0001 20 50 

R
ew

an
 G

ro
up

 

Count 11 11 11 11 11 11 11 11 11 11 

Minimum 0.005 0.0005 0.0005 0.0005 0.005 0.0005 0.025 0.00005 10 25 

Mean 0.005 0.0005 0.0008 0.0009 0.005 0.0005 0.134 0.00005 10 25 

Maximum 0.005 0.0005 0.0020 0.0020 0.005 0.0005 0.540 0.00005 10 25 

Standard Deviation 0 0 0.0006 0.0006 0 0 0.172 0 0 0 

Coefficient of Variance 0% 0% 79% 69% 0% 0% 128% 0% 0% 0% 

R
an

ga
l C

oa
l M

ea
su

re
s Count 32 32 32 32 32 32 32 32 32 32 

Minimum 0.005 0.0005 0.0005 0.0005 0.005 0.0005 0.025 0.00005 10 25 

Mean 0.006 0.0005 0.0086 0.0032 0.005 0.0005 0.592 0.00005 10 25 

Maximum 0.03 0.0010 0.0320 0.0140 0.005 0.0005 2.520 0.00005 10 25 

Standard Deviation 0.004 0.0001 0.0109 0.0033 0 0 0.601 0 0 0 

Coefficient of Variance 76% 17% 127% 104% 0% 0% 101% 0% 0% 0% 

Q
ua

te
rn

ar
y 

C
ol

lu
vi

um
 / 

T
er

tia
ry

 S
ed

im
en

ts
 Count 9 9 9 9 9 9 9 9 9 9 

Minimum 0.025 0.0025 0.0025 0.0025 0.025 0.0025 0.025 0.00005 10 25 

Mean 0.056 0.0025 0.0025 0.0039 0.025 0.0025 0.038 0.00005 10 71 

Maximum 0.300 0.0025 0.0025 0.0080 0.025 0.0025 0.070 0.00005 10 380 

Standard Deviation 0.092 0 0 0.0022 0 0 0.019 0 0 117 

Coefficient of Variance 165% 0% 0% 57% 0% 0% 51% 0% 0% 166% 

T
er

tia
ry

 B
as

al
t 

Count 8 8 8 8 8 8 8 8 8 8 

Minimum 0.005 0.0005 0.0010 0.0010 0.005 0.0005 0.025 0.00005 10 25 

Mean 0.006 0.0005 0.0025 0.0106 0.005 0.0005 0.032 0.00005 10 34 

Maximum 0.010 0.0005 0.0060 0.0150 0.005 0.0005 0.080 0.00005 10 100 

Standard Deviation 0.002 0 0.0018 0.0058 0 0 0.019 0 0 27 

Coefficient of Variance 31% 0% 71% 54% 0% 0% 61% 0% 0% 77% 
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6. EA COMPLIANCE 

6.1 GROUNDWATER LEVELS 

The IPC EA requires standing water level to be measured on a quarterly basis.  Condition 
C44 states: 

If groundwater levels for the bores identified in Table 13: Groundwater level monitoring 
exceed any of the trigger level thresholds identified in Table 13: Groundwater level 
monitoring the environmental authority holder must: 

a) notify the administering authority via WaTERS or the pollution hotline within seven (7) 
days of receiving the analysis results; 

b) complete an investigation into the potential for environmental harm. 

Table 7:  Groundwater level fluctuation trigger threshold (EA Table 13). 

Monitoring 
Location 

Trigger Level Threshold 
(m) Monitored Unit 

Burton Coal Bore 2 2 Rewan Group 

Swamp Bore 11 5 Rewan Group 

MB14 1 Tertiary Basalt 

MB162 5 Tertiary Sediments 
1 Swamp Bore 1 is referred to as Swamp Bore 2 in EA Table 13. 
2 MB16 constructed late April 2021. 

The compliance assessment against triggers stipulated within Table 7 only takes into 
consideration standing water levels measured in the reporting period between May 2019 and 
December 2020.  Burton Coal Bore 2, Swamp Bore 1 and MB14 fluctuated by 0.57 m, 2.79 
m and 0.01 m, respectively.  Therefore, in accordance with EA Condition C44, IPC did not 
exceed the fluctuation trigger thresholds for any of the mandated monitoring bores (Figure 
7). 
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Figure 7: Groundwater level fluctuations for applicable monitoring bores. 

6.2 GROUNDWATER CHARACTERISTICS 
The IPC EA requires groundwater quality characteristics to be determined on a quarterly 
basis.  Condition C43 states: 

If groundwater quality characteristics in Burton Coal Bore 2 or Swamp Bore 1 exceed any of 
the trigger levels identified in Table 12: Groundwater contaminant triggers the 
environmental authority holder must: 

a) notify the administering authority via WaTERS or the pollution hotline within seven (7) 
days of receiving the analysis results; 

b) complete an investigation into the potential for environmental harm. 

The compliance assessment against triggers stipulated in Table 8 and Table 9 only takes 
into consideration groundwater quality characteristics measured in the reporting period 
(between May 2019 and December 2020). 
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Table 8:  Burton Coal Bore 2 water quality and compliance with EA Table 12.  Exceedances are highlighted in red and bold font. 

Parameter Unit LOR 
EA 

Contaminant 
Trigger 

23/07/2019 22/10/2019 28/04/2020 22/07/2020 26/10/2020 

pH pH units 0.01 7.0 < > 8.3 7.14 7.43 8.18 7.45 7.2 

EC µS/cm 1 7320 7,320 7,430 7,520 7,660 7,620 

Chloride mg/L 1 2050 2,160 2,280 2,310 2,290 2,540 

Sulphate mg/L 1 130 112 100 105 110 101 

Calcium mg/L 1 195 213 192 193 245 233 

Magnesium mg/L 1 265 286 274 287 299 311 

Sodium mg/L 1 990 955 877 932 1010 990 

Potassium mg/L 1 8 5 5 5 6 6 

TDS @180°C mg/L 10 4500 4,940 4,790 4,770 4,750 5,020 

TSS mg/L 5 52 BLOR BLOR BLOR BLOR 12 

Bicarbonate mg/L 1 820 700 616 645 648 609 

Carbonate mg/L 1 7 BLOR BLOR BLOR BLOR BLOR 

Aluminum mg/L 0.01 0.01 BLOR BLOR BLOR BLOR BLOR 

Antimony mg/L 0.001 0.001 BLOR BLOR BLOR BLOR BLOR 

Arsenic mg/L 0.001 0.004 BLOR BLOR 0.002 BLOR BLOR 

Molybdenum mg/L 0.001 0.001 BLOR BLOR BLOR BLOR BLOR 

Selenium mg/L 0.01 0.01 BLOR BLOR BLOR BLOR BLOR 

Silver mg/L 0.001 0.001 BLOR BLOR BLOR BLOR BLOR 

Iron mg/L 0.05 0.23 BLOR BLOR BLOR BLOR BLOR 

Mercury mg/L 0.0001 0.0001 BLOR BLOR BLOR BLOR BLOR 

C6 - C9 
Fraction µg/L 20 20 BLOR BLOR BLOR BLOR BLOR 

C10 - C36 
Fraction (sum) 

µg/L 50 50 BLOR BLOR BLOR BLOR BLOR 

BLOR = Below the limit of reporting. 
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Table 9:  Swamp Bore 1 water quality and compliance with EA Table 12.  Exceedances are highlighted in red and bold font. 

Parameter Unit LOR 
EA 

Contaminant 
Trigger 23/07/2019 22/10/2019 21/01/2020 28/04/2020 22/07/2020 26/10/2020 

pH pH units 0.01 7.1 < > 7.8 7.39 7.46 7.44 7.70 7.50 7.30 

EC µS/cm 1 9500 9,010 8,780 8,860 9,150 9,010 8,850 

Chloride mg/L 1 3500 3,160 3,050 3,110 3,140 3,030 3,100 

Sulphate mg/L 1 150 130 113 128 121 130 119 

Calcium mg/L 1 580 556 520 520 515 600 536 

Magnesium mg/L 1 165 125 117 117 122 126 132 

Sodium mg/L 1 1275 1,100 1,050 1,060 1,070 1,170 1,110 

Potassium mg/L 1 25 22 21 21 21 23 22 

TDS @180°C mg/L 10 7585 6,800 6,380 6,430 6,460 5,890 5,610 

TSS mg/L 5 37 BLOR BLOR 10 7 BLOR BLOR 

Bicarbonate mg/L 1 94 56 49 57 67 52 49 

Carbonate mg/L 1 1 BLOR BLOR BLOR BLOR BLOR BLOR 

Aluminum mg/L 0.01 0.01 BLOR BLOR BLOR BLOR BLOR BLOR 

Antimony mg/L 0.001 0.001 BLOR BLOR BLOR BLOR BLOR BLOR 

Arsenic mg/L 0.001 0.002 BLOR BLOR BLOR BLOR BLOR 0.002 

Molybdenum mg/L 0.001 0.001 BLOR 0.001 0.002 BLOR 0.001 0.002 

Selenium mg/L 0.01 0.01 BLOR BLOR BLOR BLOR BLOR BLOR 

Silver mg/L 0.001 0.001 BLOR BLOR BLOR BLOR BLOR BLOR 

Iron mg/L 0.05 1.00 0.28 0.28 0.20 0.54 BLOR BLOR 

Mercury mg/L 0.0001 0.0001 BLOR BLOR BLOR BLOR BLOR BLOR 

C6 - C9 
Fraction 

µg/L 20 20 BLOR BLOR BLOR BLOR BLOR BLOR 

C10 - C36 
Fraction (sum) µg/L 50 50 BLOR BLOR BLOR BLOR BLOR BLOR 

BLOR = Below the limit of reporting. 
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6.2.1 BURTON COAL BORE 2 

The water quality of Burton Coal Bore 2 has been assessed against the groundwater 
contaminant trigger levels stipulated within EA Table 12 (Table 8).  Numerous groundwater 
contaminant limits have been exceeded during the reporting period, with values surpassing 
designated limits (Table 8).  It can be established that these exceedances are inter-related 
and associated with natural processes and climatic conditions (increased evapotranspiration 
/ decreased rainfall), and are not a result of mining impacts (Appendix 2). 

In recent years, the TDS within Burton Coal Bore 2 has been steadily increasing, with 
concentrations at 2,160 mg/L in October 2017 and at 5,020 mg/L in October 2020, an overall 
increase of 2,860 mg/L (Figure 8).  This increase in TDS is an indication of a change within 
the cation and anion balance within the groundwater supplying Burton Coal Bore 2.  The 
progression of this concentration can be tracked through the use of the Piper diagram (Figure 
9), with data points separated into the year of collection. 

Figure 9 shows that the Burton Coal Bore 2 is consistent with a sodium-chloride water type, 
although the ratio of these two elements has altered between 2010 and 2019.  Water quality 
analyses performed in the initial years of IPC display similar concentrations of sodium and 
chloride.  However, the composition has altered in recent years, displaying a chloride-
dominated system, with sodium providing a lesser share of the ionic balance.  Therefore, it 
is not unusual that the recent exceedances in the Burton Coal Bore 2 (Table 8) all relate to 
increases in TDS, EC, cation and anion levels.   

Results from a Pearson correlation analysis reveal that the observed trends in TDS are 
significantly and inversely correlated to the standing water levels (r = -0.92, n = 32, p < 
0.001).  This correlation is evident in Figure 8, showing a clear relationship between the TDS 
and standing water level (note: values for standing water level were reversed for visual 
purposes).  Given this correlation, it is expected that the recent dry period (2018-2020) has 
had the effect of concentrating the dissolved solids in the aquifer system.  The increasing 
trend of TDS concentrations indicates that water is being lost from the system (confirmed by 
the SWL decline), whilst dissolved salts remain and are more concentrated due to reduced 
dilution.   

The observed trends in TDS, EC, ionic concentrations and standing water level are highly 
indicative of evapotranspiration processes (sum of evaporation and plant transpiration).  
Burton Coal Bore 2 is located within the riparian corridor of Smoky Creek, surrounded by 
remnant vegetation consisting of large, deep-rooted trees.  Standing water levels in the bore 
are known to be relatively shallow, with water levels as shallow as 7.27 m below ground 
level.  The combination of deep tree roots and capillary action can draw water from depths 
(accounting for the water loss), in turn lowering the zone of saturation and concentrating 
salts. 

The current increasing trend in TDS, EC, cation and anion levels is therefore inferred to be 
an expression of the climatic conditions in the area, and not a result of IPC mining activities.  
The groundwater contaminant limits for Burton Coal Bore 2 need to be recalculated to allow 
for such natural variations.   

No other parameters exceeded the contaminant trigger values for Burton Coal Bore 2 during 
the reporting period (Table 8). 
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Figure 8:  Total dissolved solids and inverse standing water level in Burton Coal 
Bore 2. 

Note: Values for standing water level have been reversed for visual purposes. 
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Figure 9:  Ionic composition variation within Burton Coal Bore 2. 
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6.2.2 SWAMP BORE 1 

The water quality of Swamp Bore 1 has been assessed against the groundwater contaminant 
trigger levels stipulated for the bore in EA Table 12 (Table 9).  Few groundwater contaminant 
limits have been exceeded during the reporting period.  All of the exceedances are either at 
the trigger level or only marginally above it.  Therefore, it is assumed that the exceedances 
are natural variations within the groundwater and not a result of mining impacts.   

Five exceedances occurred in dissolved metal concentrations during the reporting period, 
four of these for molybdenum and one for arsenic (Table 9).  Two of the molybdenum 
exceedances were at the EA molybdenum trigger level of 0.001 mg/L, corresponding to the 
LOR for dissolved molybdenum.  The other two molybdenum exceedances were at 0.002 
mg/L.  The single arsenic exceedance is at the EA arsenic trigger level of 0.002 mg/L and 
only marginally above the dissolved arsenic LOR of 0.001 mg/L.  Given all of these 
exceedances are either at, or marginally above the LOR for dissolved molybdenum and 
dissolved arsenic, they are still within the limits of analytical uncertainty.  Therefore, the 
aforementioned dissolved metal results may not actually be exceedances, but potential 
anomalies in the individual analyses.  

Calcium exceeded the EA calcium trigger level (580 mg/L) in July 2020, with a value of 600 
mg/L recorded (Table 9).  Swamp Bore 1 has an extensive monitoring history (37 data 
points), with results dating back to 2010.  Whilst measurements above 580 mg/L are 
sporadic, they are not uncommon (19% above the trigger level).   In addition, the historic 
water composition within Swamp Bore 1 remains in a tight cluster (Figure 10).  Therefore, 
the (marginal) exceedance of the contaminant trigger limit for calcium is attributed to natural 
variation observed in the groundwater system, and not a potential influence from mining 
activities. 

No other parameters exceeded the contaminant trigger values for Swamp Bore 1 during the 
reporting period (Table 9). 
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Figure 10:  Ionic composition of Swamp Bore 1. 
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7. GROUNDWATER TRIGGER VALUES 

The current EA Table 12: Groundwater contaminant triggers were developed for Swamp 
Bore 1 and Burton Coal Bore 2 from historical data collected between September 2013 and 
April 2019.  The trigger values were determined by calculating the 80th percentile plus one 
standard deviation, and then rounding the result to the nearest significant figure.  Subsequent 
monitoring has been able to provide an additional six data points for Swamp Bore 1, with a 
total sample size of 29 data points, and five additional datapoints for Burton Coal Bore 2, 
with a total sample size of 28 data points. 

Upon review of the dataset, most parameters for Swamp Bore 1 have not changed.  
Therefore, it is deemed that the Swamp Bore 1 EA triggers levels are appropriate.  
Conversely, Burton Coal Bore 2 displays an increasing trend in TDS, EC and associated 
cations and anions.  This trend can be attributed to climatic conditions and natural processes 
(refer to Section 6.2.1).  As such, it is recommended that the EA groundwater trigger levels 
be amended to account for these changes in Burton Coal Bore 2.  The proposed EA 
amendments provided in Table 10 have been determined by calculating the 80th percentile 
plus one standard deviation for the 28 Burton Coal Bore 2 data points (from September 2013 
to October 2020), with the resulting value rounded to the nearest significant figure. 
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Table 10:  Proposed updates to EA Table 12 Groundwater contaminant triggers.  
Changes are highlighted in blue and bold font. 

      Burton Coal Bore 2 

Parameter Unit LOR Current Trigger Values Amended Trigger Values 

pH pH units 0.01 7.0 < > 8.3 7.0 < > 8.3 

EC µS/cm 1 7320 9020 

Chloride mg/L 1 2050 2780 

Sulphate mg/L 1 130 130 

Calcium mg/L 1 195 260 

Magnesium mg/L 1 265 360 

Sodium mg/L 1 990 1110 

Potassium mg/L 1 8 8 

TDS @180°C mg/L 10 4500 5560 

TSS mg/L 5 52 52 

Bicarbonate mg/L 1 820 820 

Carbonate mg/L 1 7 7 

Aluminum mg/L 0.01 0.01 0.01 

Antimony mg/L 0.001 0.001 0.001 

Arsenic mg/L 0.001 0.004 0.004 

Molybdenum mg/L 0.001 0.001 0.001 

Selenium mg/L 0.01 0.01 0.01 

Silver mg/L 0.001 0.001 0.001 

Iron mg/L 0.05 0.23 0.23 

Mercury mg/L 0.0001 0.0001 0.0001 

C6 - C9 Fraction µg/L 20 20 20 

C10 - C36 
Fraction (sum) µg/L 50 50 50 
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groundwater quality characteristic at Burton Coal Bore 2 during the reporting period are 
attributed to these interrelated parameters.  The increase in TDS (and, consequently, EC) is 
indicative of a change within the cation and anion balance within the groundwater 
surrounding Burton Coal Bore 2.  These increases can be directly related to the decline in 
standing water level in Burton Coal Bore 2 (refer to Section 6.2.1).  Therefore, it is expected 
that the recent dry period (2018-2020) has had the effect of concentrating the dissolved 
solids in the aquifer system during a concomitant decrease in water volume.  Therefore, the 
observed trends in TDS, EC, ionic concentrations and standing water level in Burton Coal 
Bore 2 are symptomatic of natural evapotranspirative processes and recent climatic 
conditions. 

The groundwater contaminant limits for Burton Coal Bore 2 need to be recalculated to allow 
for the aforementioned natural processes.  Updated groundwater contaminant limits have 
been ascertained for Burton Coal Bore 2, adopting the same method utilised for the original 
values (80th percentile plus one standard deviation, rounded to the nearest significant figure).  
These updates to the contaminant limits were calculated using a larger, more representative 
dataset, containing an additional 20 months of results from the 2019-2020 reporting period.  
Although the dataset is more representative, the calculation methodology used for the trigger 
values remains stringent and, consequently, IPC may continue to exceed the site-specific 
limits (especially in the case of Burton Coal Bore 2).  If continual exceedances are recorded, 
it is recommended that IPC discuss a trigger level review with DES.  Such a review may 
include undertaking further groundwater assessments or the possible application of a 
different calculation method when determining contaminant trigger limits.   

Whilst unrelated to EA compliance, it must be noted that the current monitoring network 
nomenclature is not aligned across the relevant documentation, including the EA, GMMP 
and third-party groundwater sample reports (refer to Section 3).  To maintain the integrity of 
the data collected, it is highly recommended that the naming conventions be addressed 
immediately and aligned within all relevant documentation.  Alignment of monitoring bore 
details should include surveyed coordinate locations, surveyed reduced levels (in m AHD) 
for surface and top of casing levels, hydrostratigraphic unit, screened interval, and a 
standardised naming identification.  C&R understands that this recommendation has been 
addressed in the latest EA amendment completed by Stanmore.     

The IPC groundwater monitoring network extensively covers the aquifer systems that may 
be potentially impacted by mining operations and therefore meets the requirements 
stipulated in EA Condition C40.   
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CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 12EB1918178

:: LaboratoryClient STANMORE IP COAL PTY LTD Environmental Division Brisbane
: :ContactContact BELINDA PARFITT Anna Riddell

:: AddressAddress GPO BOX 2602
BRISBANE QLD 4001

2 Byth Street Stafford QLD Australia 4053

:Telephone 07 4816 7444 :Telephone +61 7 4952 5795
:Project IPCM Date Samples Received : 26-Jul-2019 09:30
:Order number P1002091 Date Analysis Commenced : 26-Jul-2019
:C-O-C number ---- Issue Date : 05-Aug-2019 12:27

Sampler : SCOTT AULSEBROOK
Site : ----
Quote number : TV/005/19

17:No. of samples received

11:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information:
l General Comments
l Analytical Results
l Surrogate Control Limits

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA /QC Compliance Assessment to assist with 
Quality Review and Sample Receipt Notification.

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Kim McCabe Senior Inorganic Chemist Brisbane Inorganics, Stafford, QLD
Santusha Pandra Organic Chemist Brisbane Organics, Stafford, QLD
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Work Order :

:Client
EB1918178

IPCM:Project
STANMORE IP COAL PTY LTD

General Comments
The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 
developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for processing 
purposes.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.
LOR = Limit of reporting
^  = This result is computed from individual analyte detections at or above the level of reporting
ø = ALS is not NATA accredited for these tests.
~ = Indicates an estimated value.

Key :

Ek067G (Total Phosphorus as P): Sample EB1918178_004 (MB7) was diluted due to matrix interference. LOR adjusted accordingly.l
TDS by method EA-015 may bias high due to the presence of fine particulate matter, which may pass through the prescribed GF/C paper.l
EG035T (Total Mercury): Positive mercury results have been confirmed by re-extraction and re-analysis.l
It is recognised that EG020-T (Total Metals by ICP-MS) is less than EG020-F (Dissolved Metals by ICP-MS) for some samples. However, the difference is within experimental variation of the methods.l
EG020-T (Total Metals by ICP-MS): Limit of reporting raised for some samples due to matrix interference.l
EG020-F (Dissolved Metals by ICP-MS): Limit of reporting raised due to matrix interference.l

Sodium Adsorption Ratio (where reported): Where results for Na, Ca or Mg are <LOR, a concentration at half the reported LOR is incorporated into the SAR calculation. This represents a conservative approach 
for Na relative to the assumption that <LOR = zero concentration and a conservative approach for Ca & Mg relative to the assumption that <LOR is equivalent to the LOR concentration.

l
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Analytical Results
MB2MB1MB7SB1BC2Client sample IDSub-Matrix: WATER

 (Matrix: WATER)
23-Jul-2019 08:5523-Jul-2019 10:0024-Jul-2019 10:3023-Jul-2019 16:0023-Jul-2019 07:30Client sampling date / time

EB1918178-007EB1918178-006EB1918178-004EB1918178-002EB1918178-001UnitLORCAS NumberCompound
Result Result Result Result Result

EA005P: pH by PC Titrator
7.14 7.39 7.07 7.33 7.25pH Unit0.01----pH Value

EA010P: Conductivity by PC Titrator
7320 9010 24100 3420 7870µS/cm1----Electrical Conductivity @ 25°C

EA015: Total Dissolved Solids dried at 180 ± 5 °C
4940 6800 17700 1890 4550mg/L10----Total Dissolved Solids @180°C

EA025: Total Suspended Solids dried at 104 ± 2°C
<5 <5 19 <5 16mg/L5----Suspended Solids (SS)

ED037P: Alkalinity by PC Titrator
<1Hydroxide Alkalinity as CaCO3 <1 <1 <1 <1mg/L1DMO-210-001
<1Carbonate Alkalinity as CaCO3 <1 <1 <1 <1mg/L13812-32-6
700Bicarbonate Alkalinity as CaCO3 56 490 581 859mg/L171-52-3
700 56 490 581 859mg/L1----Total Alkalinity as CaCO3

ED041G: Sulfate (Turbidimetric) as SO4 2- by DA
112Sulfate as SO4 - Turbidimetric 130 556 35 167mg/L114808-79-8

ED045G: Chloride by Discrete Analyser
2160Chloride 3160 8440 827 2540mg/L116887-00-6

ED093F: Dissolved Major Cations
213Calcium 556 717 88 132mg/L17440-70-2
286Magnesium 125 555 104 173mg/L17439-95-4
955Sodium 1100 3930 483 1310mg/L17440-23-5
5Potassium 22 21 3 8mg/L17440-09-7

EG020F: Dissolved Metals by ICP-MS
<0.01Aluminium <0.01 0.03 <0.01 <0.01mg/L0.017429-90-5

<0.001Antimony <0.001 0.001 <0.001 <0.001mg/L0.0017440-36-0
<0.001Arsenic <0.001 <0.001 0.007 0.032mg/L0.0017440-38-2
0.104Barium 0.205 0.357 0.128 0.136mg/L0.0017440-39-3

<0.001Molybdenum <0.001 0.014 0.001 0.002mg/L0.0017439-98-7
0.010Rubidium 0.034 0.037 0.003 0.013mg/L0.0017440-17-7
<0.01Selenium <0.01 <0.01 <0.01 <0.01mg/L0.017782-49-2

<0.001Silver <0.001 <0.001 <0.001 <0.001mg/L0.0017440-22-4
5.49Strontium 8.50 46.0 2.14 4.48mg/L0.0017440-24-6

<0.05Iron 0.28 0.55 0.15 1.69mg/L0.057439-89-6

EG020T: Total Metals by ICP-MS
0.06Aluminium 0.04 0.15 0.01 0.13mg/L0.017429-90-5
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Analytical Results
MB2MB1MB7SB1BC2Client sample IDSub-Matrix: WATER

 (Matrix: WATER)
23-Jul-2019 08:5523-Jul-2019 10:0024-Jul-2019 10:3023-Jul-2019 16:0023-Jul-2019 07:30Client sampling date / time

EB1918178-007EB1918178-006EB1918178-004EB1918178-002EB1918178-001UnitLORCAS NumberCompound
Result Result Result Result Result

EG020T: Total Metals by ICP-MS  - Continued
<0.001Antimony <0.001 0.001 <0.001 <0.001mg/L0.0017440-36-0
<0.001Arsenic <0.001 0.002 0.006 0.032mg/L0.0017440-38-2
0.102Barium 0.204 3.45 0.124 0.136mg/L0.0017440-39-3

<0.001Molybdenum <0.001 0.018 0.001 0.002mg/L0.0017439-98-7
<0.01Selenium <0.01 <0.01 <0.01 <0.01mg/L0.017782-49-2

<0.001Silver <0.001 <0.001 <0.001 <0.001mg/L0.0017440-22-4
5.28Strontium 8.32 46.3 2.04 4.33mg/L0.0017440-24-6
0.20Iron 0.47 1.40 0.16 1.85mg/L0.057439-89-6

EG035F: Dissolved Mercury by FIMS
<0.0001Mercury <0.0001 <0.0001 <0.0001 <0.0001mg/L0.00017439-97-6

EG035T:  Total Recoverable Mercury by FIMS
<0.0001Mercury <0.0001 <0.0001 <0.0001 <0.0001mg/L0.00017439-97-6

EK040P: Fluoride by PC Titrator
0.2Fluoride <0.1 0.1 0.5 0.5mg/L0.116984-48-8

EK067G: Total Phosphorus as P by Discrete Analyser
<0.01 0.03 <0.05 <0.01 0.03mg/L0.01----Total Phosphorus as P

EN055: Ionic Balance
77.2ø 93.0 259 35.7 92.3meq/L0.01----Total Anions

75.8ø 86.4 253 34.0 78.0meq/L0.01----Total Cations

0.92ø 3.64 1.27 2.34 8.38%0.01----Ionic Balance

EP080/071: Total Petroleum Hydrocarbons
<20 <20 <20 <20 <20µg/L20----C6 - C9 Fraction

<50 <50 <50 <50 <50µg/L50----C10 - C14 Fraction

<100 <100 <100 <100 <100µg/L100----C15 - C28 Fraction

<50 <50 <50 <50 <50µg/L50----C29 - C36 Fraction

<50^ <50 <50 <50 <50µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions
<20C6 - C10 Fraction <20 <20 <20 <20µg/L20C6_C10
<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 <20 <20µg/L20C6_C10-BTEX

<100 <100 <100 <100 <100µg/L100---->C10 - C16 Fraction

<100 <100 <100 <100 <100µg/L100---->C16 - C34 Fraction

<100 <100 <100 <100 <100µg/L100---->C34 - C40 Fraction

<100^ <100 <100 <100 <100µg/L100---->C10 - C40 Fraction (sum)
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Analytical Results
MB2MB1MB7SB1BC2Client sample IDSub-Matrix: WATER

 (Matrix: WATER)
23-Jul-2019 08:5523-Jul-2019 10:0024-Jul-2019 10:3023-Jul-2019 16:0023-Jul-2019 07:30Client sampling date / time

EB1918178-007EB1918178-006EB1918178-004EB1918178-002EB1918178-001UnitLORCAS NumberCompound
Result Result Result Result Result

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  - Continued
<100^ <100 <100 <100 <100µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN
<1Benzene <1 <1 <1 <1µg/L171-43-2
<2Toluene <2 <2 <2 <2µg/L2108-88-3
<2Ethylbenzene <2 <2 <2 <2µg/L2100-41-4
<2meta- & para-Xylene <2 <2 <2 <2µg/L2108-38-3 106-42-3
<2ortho-Xylene <2 <2 <2 <2µg/L295-47-6
<2^ <2 <2 <2 <2µg/L2----Total Xylenes

<1^ <1 <1 <1 <1µg/L1----Sum of BTEX

<5Naphthalene <5 <5 <5 <5µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates
1101.2-Dichloroethane-D4 121 113 119 108%217060-07-0
98.6Toluene-D8 93.6 97.1 95.9 98.3%22037-26-5
94.94-Bromofluorobenzene 96.8 97.0 99.9 96.2%2460-00-4
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Analytical Results
MB9BMB9AMB8BMB4BMB4AClient sample IDSub-Matrix: WATER

 (Matrix: WATER)
23-Jul-2019 17:0023-Jul-2019 16:0523-Jul-2019 11:5523-Jul-2019 17:3024-Jul-2019 07:00Client sampling date / time

EB1918178-015EB1918178-014EB1918178-013EB1918178-010EB1918178-009UnitLORCAS NumberCompound
Result Result Result Result Result

EA005P: pH by PC Titrator
6.82 7.57 7.43 7.51 7.87pH Unit0.01----pH Value

EA010P: Conductivity by PC Titrator
53100 31500 12300 11000 2820µS/cm1----Electrical Conductivity @ 25°C

EA015: Total Dissolved Solids dried at 180 ± 5 °C
41500 19900 8090 7600 1580mg/L10----Total Dissolved Solids @180°C

EA025: Total Suspended Solids dried at 104 ± 2°C
7530 7480 6 23 6mg/L5----Suspended Solids (SS)

ED037P: Alkalinity by PC Titrator
<1Hydroxide Alkalinity as CaCO3 <1 <1 <1 <1mg/L1DMO-210-001
<1Carbonate Alkalinity as CaCO3 <1 <1 <1 <1mg/L13812-32-6
437Bicarbonate Alkalinity as CaCO3 1270 219 106 582mg/L171-52-3
437 1270 219 106 582mg/L1----Total Alkalinity as CaCO3

ED041G: Sulfate (Turbidimetric) as SO4 2- by DA
965Sulfate as SO4 - Turbidimetric 401 130 1 130mg/L114808-79-8

ED045G: Chloride by Discrete Analyser
19500Chloride 10600 4270 3890 593mg/L116887-00-6

ED093F: Dissolved Major Cations
643Calcium 90 314 316 46mg/L17440-70-2
1940Magnesium 461 114 138 84mg/L17439-95-4

10300Sodium 7240 2070 1660 412mg/L17440-23-5
3Potassium 3 13 19 6mg/L17440-09-7

EG020F: Dissolved Metals by ICP-MS
<0.05Aluminium <0.05 <0.01 <0.01 0.01mg/L0.017429-90-5

<0.005Antimony <0.005 <0.001 <0.001 <0.001mg/L0.0017440-36-0
<0.005Arsenic <0.005 0.003 <0.001 0.002mg/L0.0017440-38-2
0.257Barium 0.213 0.682 9.29 0.030mg/L0.0017440-39-3

<0.005Molybdenum <0.005 0.004 <0.001 0.014mg/L0.0017439-98-7
0.005Rubidium <0.005 0.025 0.030 0.011mg/L0.0017440-17-7
<0.05Selenium <0.05 <0.01 <0.01 <0.01mg/L0.017782-49-2

<0.005Silver <0.005 <0.001 <0.001 <0.001mg/L0.0017440-22-4
22.0Strontium 7.06 20.3 13.2 0.881mg/L0.0017440-24-6

<0.05Iron <0.05 0.11 0.70 <0.05mg/L0.057439-89-6

EG020T: Total Metals by ICP-MS
36.6Aluminium 57.3 0.48 1.70 0.19mg/L0.017429-90-5
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Analytical Results
MB9BMB9AMB8BMB4BMB4AClient sample IDSub-Matrix: WATER

 (Matrix: WATER)
23-Jul-2019 17:0023-Jul-2019 16:0523-Jul-2019 11:5523-Jul-2019 17:3024-Jul-2019 07:00Client sampling date / time

EB1918178-015EB1918178-014EB1918178-013EB1918178-010EB1918178-009UnitLORCAS NumberCompound
Result Result Result Result Result

EG020T: Total Metals by ICP-MS  - Continued
<0.005Antimony <0.005 <0.001 <0.001 <0.001mg/L0.0017440-36-0
0.031Arsenic 0.018 0.004 0.003 0.002mg/L0.0017440-38-2
0.483Barium 0.734 0.670 8.92 0.033mg/L0.0017440-39-3
0.015Molybdenum 0.010 0.005 0.001 0.016mg/L0.0017439-98-7
<0.05Selenium <0.05 <0.01 <0.01 <0.01mg/L0.017782-49-2

<0.005Silver <0.005 <0.001 <0.001 <0.001mg/L0.0017440-22-4
22.9Strontium 7.35 19.8 12.6 0.843mg/L0.0017440-24-6
78.4Iron 132 0.72 3.72 0.29mg/L0.057439-89-6

EG035F: Dissolved Mercury by FIMS
<0.0001Mercury <0.0001 <0.0001 <0.0001 <0.0001mg/L0.00017439-97-6

EG035T:  Total Recoverable Mercury by FIMS
0.0001Mercury <0.0001 <0.0001 <0.0001 <0.0001mg/L0.00017439-97-6

EK040P: Fluoride by PC Titrator
0.3Fluoride 0.6 0.2 0.2 0.2mg/L0.116984-48-8

EK067G: Total Phosphorus as P by Discrete Analyser
1.11 1.99 <0.01 0.10 0.10mg/L0.01----Total Phosphorus as P

EN055: Ionic Balance
579ø 333 128 112 31.1meq/L0.01----Total Anions

640ø 357 115 99.8 27.3meq/L0.01----Total Cations

5.00ø 3.58 4.98 5.69 6.48%0.01----Ionic Balance

EP080/071: Total Petroleum Hydrocarbons
<20 <20 <20 <20 <20µg/L20----C6 - C9 Fraction

<50 <50 <50 <50 <50µg/L50----C10 - C14 Fraction

<100 <100 <100 <100 <100µg/L100----C15 - C28 Fraction

80 <50 <50 <50 <50µg/L50----C29 - C36 Fraction

80^ <50 <50 <50 <50µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions
<20C6 - C10 Fraction <20 <20 <20 <20µg/L20C6_C10
<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 <20 <20µg/L20C6_C10-BTEX

<100 <100 <100 <100 <100µg/L100---->C10 - C16 Fraction

150 <100 <100 <100 <100µg/L100---->C16 - C34 Fraction

<100 <100 <100 <100 <100µg/L100---->C34 - C40 Fraction

150^ <100 <100 <100 <100µg/L100---->C10 - C40 Fraction (sum)
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:Client
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IPCM:Project
STANMORE IP COAL PTY LTD

Analytical Results
MB9BMB9AMB8BMB4BMB4AClient sample IDSub-Matrix: WATER

 (Matrix: WATER)
23-Jul-2019 17:0023-Jul-2019 16:0523-Jul-2019 11:5523-Jul-2019 17:3024-Jul-2019 07:00Client sampling date / time

EB1918178-015EB1918178-014EB1918178-013EB1918178-010EB1918178-009UnitLORCAS NumberCompound
Result Result Result Result Result

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  - Continued
<100^ <100 <100 <100 <100µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN
<1Benzene <1 <1 <1 <1µg/L171-43-2
<2Toluene <2 <2 <2 <2µg/L2108-88-3
<2Ethylbenzene <2 <2 <2 <2µg/L2100-41-4
<2meta- & para-Xylene <2 <2 <2 <2µg/L2108-38-3 106-42-3
<2ortho-Xylene <2 <2 <2 <2µg/L295-47-6
<2^ <2 <2 <2 <2µg/L2----Total Xylenes

<1^ <1 <1 <1 <1µg/L1----Sum of BTEX

<5Naphthalene <5 <5 <5 <5µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates
1241.2-Dichloroethane-D4 114 121 111 119%217060-07-0
94.5Toluene-D8 96.5 96.5 98.6 94.0%22037-26-5
97.54-Bromofluorobenzene 96.1 98.5 96.8 96.3%2460-00-4
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Analytical Results
----------------IPCM GW DuplicateClient sample IDSub-Matrix: WATER

 (Matrix: WATER)
----------------23-Jul-2019 00:00Client sampling date / time

--------------------------------EB1918178-017UnitLORCAS NumberCompound
Result ---- ---- ---- ----

EA005P: pH by PC Titrator
7.45 ---- ---- ---- ----pH Unit0.01----pH Value

EA010P: Conductivity by PC Titrator
12300 ---- ---- ---- ----µS/cm1----Electrical Conductivity @ 25°C

EA015: Total Dissolved Solids dried at 180 ± 5 °C
8000 ---- ---- ---- ----mg/L10----Total Dissolved Solids @180°C

EA025: Total Suspended Solids dried at 104 ± 2°C
11 ---- ---- ---- ----mg/L5----Suspended Solids (SS)

ED037P: Alkalinity by PC Titrator
<1Hydroxide Alkalinity as CaCO3 ---- ---- ---- ----mg/L1DMO-210-001
<1Carbonate Alkalinity as CaCO3 ---- ---- ---- ----mg/L13812-32-6
224Bicarbonate Alkalinity as CaCO3 ---- ---- ---- ----mg/L171-52-3
224 ---- ---- ---- ----mg/L1----Total Alkalinity as CaCO3

ED041G: Sulfate (Turbidimetric) as SO4 2- by DA
128Sulfate as SO4 - Turbidimetric ---- ---- ---- ----mg/L114808-79-8

ED045G: Chloride by Discrete Analyser
4250Chloride ---- ---- ---- ----mg/L116887-00-6

ED093F: Dissolved Major Cations
310Calcium ---- ---- ---- ----mg/L17440-70-2
113Magnesium ---- ---- ---- ----mg/L17439-95-4
2040Sodium ---- ---- ---- ----mg/L17440-23-5
13Potassium ---- ---- ---- ----mg/L17440-09-7

EG020F: Dissolved Metals by ICP-MS
<0.01Aluminium ---- ---- ---- ----mg/L0.017429-90-5

<0.001Antimony ---- ---- ---- ----mg/L0.0017440-36-0
0.004Arsenic ---- ---- ---- ----mg/L0.0017440-38-2
0.682Barium ---- ---- ---- ----mg/L0.0017440-39-3
0.004Molybdenum ---- ---- ---- ----mg/L0.0017439-98-7
0.025Rubidium ---- ---- ---- ----mg/L0.0017440-17-7
<0.01Selenium ---- ---- ---- ----mg/L0.017782-49-2

<0.001Silver ---- ---- ---- ----mg/L0.0017440-22-4
20.0Strontium ---- ---- ---- ----mg/L0.0017440-24-6
0.11Iron ---- ---- ---- ----mg/L0.057439-89-6

EG020T: Total Metals by ICP-MS
0.47Aluminium ---- ---- ---- ----mg/L0.017429-90-5
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Analytical Results
----------------IPCM GW DuplicateClient sample IDSub-Matrix: WATER

 (Matrix: WATER)
----------------23-Jul-2019 00:00Client sampling date / time

--------------------------------EB1918178-017UnitLORCAS NumberCompound
Result ---- ---- ---- ----

EG020T: Total Metals by ICP-MS  - Continued
<0.001Antimony ---- ---- ---- ----mg/L0.0017440-36-0
0.004Arsenic ---- ---- ---- ----mg/L0.0017440-38-2
0.681Barium ---- ---- ---- ----mg/L0.0017440-39-3
0.005Molybdenum ---- ---- ---- ----mg/L0.0017439-98-7
<0.01Selenium ---- ---- ---- ----mg/L0.017782-49-2

<0.001Silver ---- ---- ---- ----mg/L0.0017440-22-4
19.5Strontium ---- ---- ---- ----mg/L0.0017440-24-6
0.68Iron ---- ---- ---- ----mg/L0.057439-89-6

EG035F: Dissolved Mercury by FIMS
<0.0001Mercury ---- ---- ---- ----mg/L0.00017439-97-6

EG035T:  Total Recoverable Mercury by FIMS
<0.0001Mercury ---- ---- ---- ----mg/L0.00017439-97-6

EK040P: Fluoride by PC Titrator
0.2Fluoride ---- ---- ---- ----mg/L0.116984-48-8

EK067G: Total Phosphorus as P by Discrete Analyser
0.02 ---- ---- ---- ----mg/L0.01----Total Phosphorus as P

EN055: Ionic Balance
127ø ---- ---- ---- ----meq/L0.01----Total Anions

114ø ---- ---- ---- ----meq/L0.01----Total Cations

5.48ø ---- ---- ---- ----%0.01----Ionic Balance

EP080/071: Total Petroleum Hydrocarbons
<20 ---- ---- ---- ----µg/L20----C6 - C9 Fraction

<50 ---- ---- ---- ----µg/L50----C10 - C14 Fraction

<100 ---- ---- ---- ----µg/L100----C15 - C28 Fraction

<50 ---- ---- ---- ----µg/L50----C29 - C36 Fraction

<50^ ---- ---- ---- ----µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions
<20C6 - C10 Fraction ---- ---- ---- ----µg/L20C6_C10
<20^ C6 - C10 Fraction  minus BTEX 

(F1)

---- ---- ---- ----µg/L20C6_C10-BTEX

<100 ---- ---- ---- ----µg/L100---->C10 - C16 Fraction

<100 ---- ---- ---- ----µg/L100---->C16 - C34 Fraction

<100 ---- ---- ---- ----µg/L100---->C34 - C40 Fraction

<100^ ---- ---- ---- ----µg/L100---->C10 - C40 Fraction (sum)
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:Client
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Analytical Results
----------------IPCM GW DuplicateClient sample IDSub-Matrix: WATER

 (Matrix: WATER)
----------------23-Jul-2019 00:00Client sampling date / time

--------------------------------EB1918178-017UnitLORCAS NumberCompound
Result ---- ---- ---- ----

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  - Continued
<100^ ---- ---- ---- ----µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN
<1Benzene ---- ---- ---- ----µg/L171-43-2
<2Toluene ---- ---- ---- ----µg/L2108-88-3
<2Ethylbenzene ---- ---- ---- ----µg/L2100-41-4
<2meta- & para-Xylene ---- ---- ---- ----µg/L2108-38-3 106-42-3
<2ortho-Xylene ---- ---- ---- ----µg/L295-47-6
<2^ ---- ---- ---- ----µg/L2----Total Xylenes

<1^ ---- ---- ---- ----µg/L1----Sum of BTEX

<5Naphthalene ---- ---- ---- ----µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates
1131.2-Dichloroethane-D4 ---- ---- ---- ----%217060-07-0
99.2Toluene-D8 ---- ---- ---- ----%22037-26-5
96.84-Bromofluorobenzene ---- ---- ---- ----%2460-00-4
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Surrogate Control Limits
Recovery Limits  (%)Sub-Matrix: WATER

Compound CAS Number Low High

EP080S: TPH(V)/BTEX Surrogates
1.2-Dichloroethane-D4 17060-07-0 66 138
Toluene-D8 2037-26-5 79 120
4-Bromofluorobenzene 460-00-4 74 118
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Environmental

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 12EB1927085

:: LaboratoryClient STANMORE IP COAL PTY LTD Environmental Division Brisbane
: :ContactContact BELINDA PARFITT Anna Riddell

:: AddressAddress GPO BOX 2602
BRISBANE QLD 4001

2 Byth Street Stafford QLD Australia 4053

:Telephone 07 4816 7444 :Telephone +61 7 4952 5795
:Project IPCM Date Samples Received : 25-Oct-2019 09:30
:Order number P1002091 Date Analysis Commenced : 25-Oct-2019
:C-O-C number ---- Issue Date : 01-Nov-2019 14:08

Sampler : SCOTT AULSEBROOK
Site : ----
Quote number : TV/005/19

15:No. of samples received

11:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information:
l General Comments
l Analytical Results
l Surrogate Control Limits

Additional  information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA /QC Compliance Assessment to assist with 
Quality Review and Sample Receipt Notification.

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Kim McCabe Senior Inorganic Chemist Brisbane Inorganics, Stafford, QLD
Sarah Ashworth Laboratory Manager - Brisbane Brisbane Organics, Stafford, QLD

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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General Comments
The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 
developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for processing 
purposes.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.
LOR = Limit of reporting
^  = This result is computed from individual analyte detections at or above the level of reporting
ø = ALS is not NATA accredited for these tests.
~ = Indicates an estimated value.

Key :

EG020-F (Dissolved Metals by ICP-MS) & EG020-T (Total Metals by ICP-MS): Limit of reporting raised for sample EB1927085-007(MB4A) due to matrix interference.l
TDS by method EA-015 may bias high due to the presence of fine particulate matter, which may pass through the prescribed GF/C paper.l
It is recognised that EG020-T (Total Metals by ICP-MS) is less than EG020-F (Dissolved Metals by ICP-MS) for some samples. However, the difference is within experimental variation of the methods.l
EK067G (Total Phosphorous as P): Some samples were diluted due to matrix interference. LOR adjusted accordingly.l

Sodium Adsorption Ratio (where reported): Where results for Na, Ca or Mg are <LOR, a concentration at half the reported LOR is incorporated into the SAR calculation. This represents a conservative approach 
for Na relative to the assumption that <LOR = zero concentration and a conservative approach for Ca & Mg relative to the assumption that <LOR is equivalent to the LOR concentration.

l
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Analytical Results
MB2MB1MB7BC2SB1Client sample IDSub-Matrix: WATER

 (Matrix: WATER)
22-Oct-2019 17:4023-Oct-2019 13:0023-Oct-2019 09:3022-Oct-2019 16:3522-Oct-2019 15:15Client sampling date / time

EB1927085-006EB1927085-005EB1927085-003EB1927085-002EB1927085-001UnitLORCAS NumberCompound
Result Result Result Result Result

EA005P: pH by PC Titrator
7.46 7.43 7.38 7.59 7.57pH Unit0.01----pH Value

EA010P: Conductivity by PC Titrator
8780 7430 23500 4040 7580µS/cm1----Electrical Conductivity @ 25°C

EA015: Total Dissolved Solids dried at 180 ± 5 °C
6380 4790 16600 2350 4500mg/L10----Total Dissolved Solids @180°C

EA025: Total Suspended Solids dried at 104 ± 2°C
<5 <5 14 <5 <5mg/L5----Suspended Solids (SS)

ED037P: Alkalinity by PC Titrator
<1Hydroxide Alkalinity as CaCO3 <1 <1 <1 <1mg/L1DMO-210-001
<1Carbonate Alkalinity as CaCO3 <1 <1 <1 <1mg/L13812-32-6
49Bicarbonate Alkalinity as CaCO3 616 459 491 766mg/L171-52-3
49 616 459 491 766mg/L1----Total Alkalinity as CaCO3

ED041G: Sulfate (Turbidimetric) as SO4 2- by DA
113Sulfate as SO4 - Turbidimetric 100 559 46 154mg/L114808-79-8

ED045G: Chloride by Discrete Analyser
3050Chloride 2280 8650 1080 2150mg/L116887-00-6

ED093F: Dissolved Major Cations
520Calcium 192 646 117 114mg/L17440-70-2
117Magnesium 274 566 122 162mg/L17439-95-4
1050Sodium 877 3870 520 1240mg/L17440-23-5
21Potassium 5 20 4 7mg/L17440-09-7

EG020F: Dissolved Metals by ICP-MS
<0.01Aluminium <0.01 <0.01 <0.01 <0.01mg/L0.017429-90-5

<0.001Antimony <0.001 <0.001 <0.001 <0.001mg/L0.0017440-36-0
<0.001Arsenic <0.001 0.002 0.003 0.025mg/L0.0017440-38-2
0.208Barium 0.137 0.292 0.222 0.141mg/L0.0017440-39-3
0.001Molybdenum <0.001 0.001 0.002 0.002mg/L0.0017439-98-7
0.030Rubidium 0.009 0.033 0.004 0.012mg/L0.0017440-17-7
<0.01Selenium <0.01 <0.01 <0.01 <0.01mg/L0.017782-49-2

<0.001Silver <0.001 <0.001 <0.001 <0.001mg/L0.0017440-22-4
8.29Strontium 5.33 45.7 2.64 4.02mg/L0.0017440-24-6
0.28Iron <0.05 0.71 0.16 1.59mg/L0.057439-89-6

EG020T: Total Metals by ICP-MS
0.04Aluminium 0.16 0.09 0.01 0.06mg/L0.017429-90-5
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Analytical Results
MB2MB1MB7BC2SB1Client sample IDSub-Matrix: WATER

 (Matrix: WATER)
22-Oct-2019 17:4023-Oct-2019 13:0023-Oct-2019 09:3022-Oct-2019 16:3522-Oct-2019 15:15Client sampling date / time

EB1927085-006EB1927085-005EB1927085-003EB1927085-002EB1927085-001UnitLORCAS NumberCompound
Result Result Result Result Result

EG020T: Total Metals by ICP-MS  - Continued
<0.001Antimony <0.001 <0.001 <0.001 <0.001mg/L0.0017440-36-0
<0.001Arsenic <0.001 0.002 0.004 0.025mg/L0.0017440-38-2
0.222Barium 0.155 3.49 0.259 0.149mg/L0.0017440-39-3
0.002Molybdenum <0.001 0.022 0.004 0.003mg/L0.0017439-98-7
<0.01Selenium <0.01 <0.01 <0.01 <0.01mg/L0.017782-49-2

<0.001Silver <0.001 <0.001 <0.001 <0.001mg/L0.0017440-22-4
9.13Strontium 5.93 51.3 2.98 4.35mg/L0.0017440-24-6
0.40Iron 0.58 1.27 0.21 1.85mg/L0.057439-89-6

EG035F: Dissolved Mercury by FIMS
<0.0001Mercury <0.0001 <0.0001 <0.0001 <0.0001mg/L0.00017439-97-6

EG035T:  Total Recoverable Mercury by FIMS
<0.0001Mercury <0.0001 <0.0001 <0.0001 <0.0001mg/L0.00017439-97-6

EK040P: Fluoride by PC Titrator
<0.1Fluoride 0.2 0.1 0.4 0.5mg/L0.116984-48-8

EK067G: Total Phosphorus as P by Discrete Analyser
0.02 0.01 <0.05 0.02 0.04mg/L0.01----Total Phosphorus as P

EN055: Ionic Balance
89.4ø 78.7 265 41.2 79.2meq/L0.01----Total Anions

81.8ø 70.4 248 38.6 73.1meq/L0.01----Total Cations

4.43ø 5.56 3.35 3.30 3.95%0.01----Ionic Balance

EP080/071: Total Petroleum Hydrocarbons
<20 <20 <20 <20 <20µg/L20----C6 - C9 Fraction

<50 <50 <50 <50 <50µg/L50----C10 - C14 Fraction

<100 <100 <100 <100 <100µg/L100----C15 - C28 Fraction

<50 <50 <50 <50 <50µg/L50----C29 - C36 Fraction

<50^ <50 <50 <50 <50µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions
<20C6 - C10 Fraction <20 <20 <20 <20µg/L20C6_C10
<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 <20 <20µg/L20C6_C10-BTEX

<100 <100 <100 <100 <100µg/L100---->C10 - C16 Fraction

<100 <100 <100 <100 <100µg/L100---->C16 - C34 Fraction

<100 <100 <100 <100 <100µg/L100---->C34 - C40 Fraction

<100^ <100 <100 <100 <100µg/L100---->C10 - C40 Fraction (sum)
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Analytical Results
MB2MB1MB7BC2SB1Client sample IDSub-Matrix: WATER

 (Matrix: WATER)
22-Oct-2019 17:4023-Oct-2019 13:0023-Oct-2019 09:3022-Oct-2019 16:3522-Oct-2019 15:15Client sampling date / time

EB1927085-006EB1927085-005EB1927085-003EB1927085-002EB1927085-001UnitLORCAS NumberCompound
Result Result Result Result Result

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  - Continued
<100^ <100 <100 <100 <100µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN
<1Benzene <1 <1 <1 <1µg/L171-43-2
<2Toluene <2 <2 <2 <2µg/L2108-88-3
<2Ethylbenzene <2 <2 <2 <2µg/L2100-41-4
<2meta- & para-Xylene <2 <2 <2 <2µg/L2108-38-3 106-42-3
<2ortho-Xylene <2 <2 <2 <2µg/L295-47-6
<2^ <2 <2 <2 <2µg/L2----Total Xylenes

<1^ <1 <1 <1 <1µg/L1----Sum of BTEX

<5Naphthalene <5 <5 <5 <5µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates
98.41.2-Dichloroethane-D4 101 97.3 74.7 92.5%217060-07-0
97.9Toluene-D8 98.8 93.7 92.8 96.1%22037-26-5
1064-Bromofluorobenzene 108 103 98.2 100%2460-00-4
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Analytical Results
IPCM GW DuplicateMB8BMB9BMB9AMB4AClient sample IDSub-Matrix: WATER

 (Matrix: WATER)
23-Oct-2019 09:3523-Oct-2019 11:3022-Oct-2019 11:3022-Oct-2019 12:4022-Oct-2019 13:20Client sampling date / time

EB1927085-014EB1927085-012EB1927085-010EB1927085-009EB1927085-007UnitLORCAS NumberCompound
Result Result Result Result Result

EA005P: pH by PC Titrator
7.16 7.66 8.04 7.69 7.40pH Unit0.01----pH Value

EA010P: Conductivity by PC Titrator
49300 10700 3780 11800 23600µS/cm1----Electrical Conductivity @ 25°C

EA015: Total Dissolved Solids dried at 180 ± 5 °C
39100 7160 2200 7890 16600mg/L10----Total Dissolved Solids @180°C

EA025: Total Suspended Solids dried at 104 ± 2°C
830 <5 45 9 10mg/L5----Suspended Solids (SS)

ED037P: Alkalinity by PC Titrator
<1Hydroxide Alkalinity as CaCO3 <1 <1 <1 <1mg/L1DMO-210-001
<1Carbonate Alkalinity as CaCO3 <1 <1 <1 <1mg/L13812-32-6
383Bicarbonate Alkalinity as CaCO3 99 375 169 454mg/L171-52-3
383 99 375 169 454mg/L1----Total Alkalinity as CaCO3

ED041G: Sulfate (Turbidimetric) as SO4 2- by DA
842Sulfate as SO4 - Turbidimetric 2 111 87 561mg/L114808-79-8

ED045G: Chloride by Discrete Analyser
19900Chloride 3840 1010 4180 8610mg/L116887-00-6

ED093F: Dissolved Major Cations
578Calcium 287 63 280 650mg/L17440-70-2
1760Magnesium 137 110 116 568mg/L17439-95-4
8900Sodium 1620 540 2000 3880mg/L17440-23-5

5Potassium 19 9 13 20mg/L17440-09-7

EG020F: Dissolved Metals by ICP-MS
<0.05Aluminium <0.01 <0.01 <0.01 <0.01mg/L0.017429-90-5

<0.005Antimony <0.001 <0.001 <0.001 <0.001mg/L0.0017440-36-0
<0.005Arsenic <0.001 0.001 0.004 0.001mg/L0.0017440-38-2
0.222Barium 8.78 0.032 0.975 0.296mg/L0.0017440-39-3

<0.005Molybdenum 0.001 0.012 0.006 0.002mg/L0.0017439-98-7
0.016Rubidium 0.028 0.015 0.024 0.035mg/L0.0017440-17-7
<0.05Selenium <0.01 <0.01 <0.01 <0.01mg/L0.017782-49-2

<0.005Silver <0.001 <0.001 <0.001 <0.001mg/L0.0017440-22-4
22.3Strontium 11.8 1.23 16.4 44.2mg/L0.0017440-24-6

<0.05Iron 0.70 <0.05 0.09 0.71mg/L0.057439-89-6

EG020T: Total Metals by ICP-MS
6.20Aluminium 0.09 1.21 0.26 0.08mg/L0.017429-90-5
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Analytical Results
IPCM GW DuplicateMB8BMB9BMB9AMB4AClient sample IDSub-Matrix: WATER

 (Matrix: WATER)
23-Oct-2019 09:3523-Oct-2019 11:3022-Oct-2019 11:3022-Oct-2019 12:4022-Oct-2019 13:20Client sampling date / time

EB1927085-014EB1927085-012EB1927085-010EB1927085-009EB1927085-007UnitLORCAS NumberCompound
Result Result Result Result Result

EG020T: Total Metals by ICP-MS  - Continued
<0.005Antimony <0.001 <0.001 <0.001 <0.001mg/L0.0017440-36-0
0.007Arsenic <0.001 0.001 0.004 0.002mg/L0.0017440-38-2
0.229Barium 9.76 0.052 1.10 3.21mg/L0.0017440-39-3
0.007Molybdenum 0.001 0.014 0.012 0.002mg/L0.0017439-98-7
<0.05Selenium <0.01 <0.01 <0.01 <0.01mg/L0.017782-49-2

<0.005Silver <0.001 <0.001 <0.001 <0.001mg/L0.0017440-22-4
22.2Strontium 13.3 1.42 18.4 51.4mg/L0.0017440-24-6
11.8Iron 0.98 1.96 0.36 1.21mg/L0.057439-89-6

EG035F: Dissolved Mercury by FIMS
<0.0001Mercury <0.0001 <0.0001 <0.0001 <0.0001mg/L0.00017439-97-6

EG035T:  Total Recoverable Mercury by FIMS
<0.0001Mercury <0.0001 <0.0001 <0.0001 <0.0001mg/L0.00017439-97-6

EK040P: Fluoride by PC Titrator
0.3Fluoride 0.2 0.2 0.2 0.1mg/L0.116984-48-8

EK067G: Total Phosphorus as P by Discrete Analyser
90.7 0.01 0.19 <0.05 <0.05mg/L0.01----Total Phosphorus as P

EN055: Ionic Balance
586ø 110 38.3 123 264meq/L0.01----Total Anions

561ø 96.5 35.9 111 248meq/L0.01----Total Cations

2.23ø 6.67 3.20 5.24 2.96%0.01----Ionic Balance

EP080/071: Total Petroleum Hydrocarbons
<20 <20 <20 <20 <20µg/L20----C6 - C9 Fraction

<50 <50 <50 <50 <50µg/L50----C10 - C14 Fraction

<100 <100 <100 <100 <100µg/L100----C15 - C28 Fraction

<50 <50 <50 <50 <50µg/L50----C29 - C36 Fraction

<50^ <50 <50 <50 <50µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions
<20C6 - C10 Fraction <20 <20 <20 <20µg/L20C6_C10
<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 <20 <20µg/L20C6_C10-BTEX

<100 <100 <100 <100 <100µg/L100---->C10 - C16 Fraction

<100 <100 <100 <100 <100µg/L100---->C16 - C34 Fraction

<100 <100 <100 <100 <100µg/L100---->C34 - C40 Fraction

<100^ <100 <100 <100 <100µg/L100---->C10 - C40 Fraction (sum)
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Work Order :

:Client
EB1927085

IPCM:Project
STANMORE IP COAL PTY LTD

Analytical Results
IPCM GW DuplicateMB8BMB9BMB9AMB4AClient sample IDSub-Matrix: WATER

 (Matrix: WATER)
23-Oct-2019 09:3523-Oct-2019 11:3022-Oct-2019 11:3022-Oct-2019 12:4022-Oct-2019 13:20Client sampling date / time

EB1927085-014EB1927085-012EB1927085-010EB1927085-009EB1927085-007UnitLORCAS NumberCompound
Result Result Result Result Result

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  - Continued
<100^ <100 <100 <100 <100µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN
<1Benzene <1 <1 <1 <1µg/L171-43-2
<2Toluene <2 <2 <2 <2µg/L2108-88-3
<2Ethylbenzene <2 <2 <2 <2µg/L2100-41-4
<2meta- & para-Xylene <2 <2 <2 <2µg/L2108-38-3 106-42-3
<2ortho-Xylene <2 <2 <2 <2µg/L295-47-6
<2^ <2 <2 <2 <2µg/L2----Total Xylenes

<1^ <1 <1 <1 <1µg/L1----Sum of BTEX

<5Naphthalene <5 <5 <5 <5µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates
74.21.2-Dichloroethane-D4 73.7 92.8 95.7 95.1%217060-07-0
94.4Toluene-D8 95.5 94.6 96.6 97.1%22037-26-5
1024-Bromofluorobenzene 103 99.6 102 103%2460-00-4
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Work Order :

:Client
EB1927085

IPCM:Project
STANMORE IP COAL PTY LTD

Analytical Results
----------------Field BlankClient sample IDSub-Matrix: WATER

 (Matrix: WATER)
----------------23-Oct-2019 18:00Client sampling date / time

--------------------------------EB1927085-015UnitLORCAS NumberCompound
Result ---- ---- ---- ----

EA005P: pH by PC Titrator
5.98 ---- ---- ---- ----pH Unit0.01----pH Value

EA010P: Conductivity by PC Titrator
<1 ---- ---- ---- ----µS/cm1----Electrical Conductivity @ 25°C

EA015: Total Dissolved Solids dried at 180 ± 5 °C
<10 ---- ---- ---- ----mg/L10----Total Dissolved Solids @180°C

EA025: Total Suspended Solids dried at 104 ± 2°C
<5 ---- ---- ---- ----mg/L5----Suspended Solids (SS)

ED037P: Alkalinity by PC Titrator
<1Hydroxide Alkalinity as CaCO3 ---- ---- ---- ----mg/L1DMO-210-001
<1Carbonate Alkalinity as CaCO3 ---- ---- ---- ----mg/L13812-32-6
2Bicarbonate Alkalinity as CaCO3 ---- ---- ---- ----mg/L171-52-3
2 ---- ---- ---- ----mg/L1----Total Alkalinity as CaCO3

ED041G: Sulfate (Turbidimetric) as SO4 2- by DA
<1Sulfate as SO4 - Turbidimetric ---- ---- ---- ----mg/L114808-79-8

ED045G: Chloride by Discrete Analyser
<1Chloride ---- ---- ---- ----mg/L116887-00-6

ED093F: Dissolved Major Cations
<1Calcium ---- ---- ---- ----mg/L17440-70-2
<1Magnesium ---- ---- ---- ----mg/L17439-95-4
<1Sodium ---- ---- ---- ----mg/L17440-23-5
<1Potassium ---- ---- ---- ----mg/L17440-09-7

EG020F: Dissolved Metals by ICP-MS
<0.01Aluminium ---- ---- ---- ----mg/L0.017429-90-5

<0.001Antimony ---- ---- ---- ----mg/L0.0017440-36-0
<0.001Arsenic ---- ---- ---- ----mg/L0.0017440-38-2
<0.001Barium ---- ---- ---- ----mg/L0.0017440-39-3
<0.001Molybdenum ---- ---- ---- ----mg/L0.0017439-98-7
<0.001Rubidium ---- ---- ---- ----mg/L0.0017440-17-7
<0.01Selenium ---- ---- ---- ----mg/L0.017782-49-2

<0.001Silver ---- ---- ---- ----mg/L0.0017440-22-4
0.001Strontium ---- ---- ---- ----mg/L0.0017440-24-6
<0.05Iron ---- ---- ---- ----mg/L0.057439-89-6

EG020T: Total Metals by ICP-MS
<0.01Aluminium ---- ---- ---- ----mg/L0.017429-90-5
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IPCM:Project
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Analytical Results
----------------Field BlankClient sample IDSub-Matrix: WATER

 (Matrix: WATER)
----------------23-Oct-2019 18:00Client sampling date / time

--------------------------------EB1927085-015UnitLORCAS NumberCompound
Result ---- ---- ---- ----

EG020T: Total Metals by ICP-MS  - Continued
<0.001Antimony ---- ---- ---- ----mg/L0.0017440-36-0
<0.001Arsenic ---- ---- ---- ----mg/L0.0017440-38-2
<0.001Barium ---- ---- ---- ----mg/L0.0017440-39-3
<0.001Molybdenum ---- ---- ---- ----mg/L0.0017439-98-7
<0.01Selenium ---- ---- ---- ----mg/L0.017782-49-2

<0.001Silver ---- ---- ---- ----mg/L0.0017440-22-4
<0.001Strontium ---- ---- ---- ----mg/L0.0017440-24-6
<0.05Iron ---- ---- ---- ----mg/L0.057439-89-6

EG035F: Dissolved Mercury by FIMS
<0.0001Mercury ---- ---- ---- ----mg/L0.00017439-97-6

EG035T:  Total Recoverable Mercury by FIMS
<0.0001Mercury ---- ---- ---- ----mg/L0.00017439-97-6

EK040P: Fluoride by PC Titrator
<0.1Fluoride ---- ---- ---- ----mg/L0.116984-48-8

EK067G: Total Phosphorus as P by Discrete Analyser
<0.01 ---- ---- ---- ----mg/L0.01----Total Phosphorus as P

EN055: Ionic Balance
0.04ø ---- ---- ---- ----meq/L0.01----Total Anions

<0.01ø ---- ---- ---- ----meq/L0.01----Total Cations

EP080/071: Total Petroleum Hydrocarbons
<20 ---- ---- ---- ----µg/L20----C6 - C9 Fraction

<50 ---- ---- ---- ----µg/L50----C10 - C14 Fraction

<100 ---- ---- ---- ----µg/L100----C15 - C28 Fraction

<50 ---- ---- ---- ----µg/L50----C29 - C36 Fraction

<50^ ---- ---- ---- ----µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions
<20C6 - C10 Fraction ---- ---- ---- ----µg/L20C6_C10
<20^ C6 - C10 Fraction  minus BTEX 

(F1)

---- ---- ---- ----µg/L20C6_C10-BTEX

<100 ---- ---- ---- ----µg/L100---->C10 - C16 Fraction

<100 ---- ---- ---- ----µg/L100---->C16 - C34 Fraction

<100 ---- ---- ---- ----µg/L100---->C34 - C40 Fraction

<100^ ---- ---- ---- ----µg/L100---->C10 - C40 Fraction (sum)
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:Client
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IPCM:Project
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Analytical Results
----------------Field BlankClient sample IDSub-Matrix: WATER

 (Matrix: WATER)
----------------23-Oct-2019 18:00Client sampling date / time

--------------------------------EB1927085-015UnitLORCAS NumberCompound
Result ---- ---- ---- ----

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  - Continued
<100^ ---- ---- ---- ----µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN
<1Benzene ---- ---- ---- ----µg/L171-43-2
<2Toluene ---- ---- ---- ----µg/L2108-88-3
<2Ethylbenzene ---- ---- ---- ----µg/L2100-41-4
<2meta- & para-Xylene ---- ---- ---- ----µg/L2108-38-3 106-42-3
<2ortho-Xylene ---- ---- ---- ----µg/L295-47-6
<2^ ---- ---- ---- ----µg/L2----Total Xylenes

<1^ ---- ---- ---- ----µg/L1----Sum of BTEX

<5Naphthalene ---- ---- ---- ----µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates
71.41.2-Dichloroethane-D4 ---- ---- ---- ----%217060-07-0
96.8Toluene-D8 ---- ---- ---- ----%22037-26-5
1014-Bromofluorobenzene ---- ---- ---- ----%2460-00-4



12 of 12:Page
Work Order :

:Client
EB1927085

IPCM:Project
STANMORE IP COAL PTY LTD

Surrogate Control Limits
Recovery Limits  (%)Sub-Matrix: WATER

Compound CAS Number Low High

EP080S: TPH(V)/BTEX Surrogates
1.2-Dichloroethane-D4 17060-07-0 66 138
Toluene-D8 2037-26-5 79 120
4-Bromofluorobenzene 460-00-4 74 118
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Environmental

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 12EB2001883

:: LaboratoryClient STANMORE IP COAL PTY LTD Environmental Division Brisbane
: :ContactContact BELINDA PARFITT Anna Riddell

:: AddressAddress GPO BOX 2602
BRISBANE QLD 4001

2 Byth Street Stafford QLD Australia 4053

:Telephone 07 4816 7444 :Telephone +61 7 4952 5795
:Project IPCM Date Samples Received : 23-Jan-2020 11:50
:Order number P1002091 Date Analysis Commenced : 24-Jan-2020
:C-O-C number ---- Issue Date : 03-Feb-2020 15:11

Sampler : LIAM HAMERSVELD
Site : ----
Quote number : TV/005/19 v3

12:No. of samples received

12:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information:
l General Comments
l Analytical Results
l Surrogate Control Limits

Additional  information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA /QC Compliance Assessment to assist with 
Quality Review and Sample Receipt Notification.

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Kim McCabe Senior Inorganic Chemist Brisbane Inorganics, Stafford, QLD
Matt Frost Assistant Laboratory Manager Brisbane Organics, Stafford, QLD
Sarah Ashworth Laboratory Manager - Brisbane Brisbane Organics, Stafford, QLD

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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IPCM:Project
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General Comments
The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 
developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for processing 
purposes.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.
LOR = Limit of reporting
^  = This result is computed from individual analyte detections at or above the level of reporting
ø = ALS is not NATA accredited for these tests.
~ = Indicates an estimated value.

Key :

It is recognised that EG020-T (Total Metals by ICP-MS) is less than EG020-F (Dissolved Metals by ICP-MS) for some samples. However, the difference is within experimental variation of the methods.l
EG020-T (Total Metals by ICP-MS): Limit of reporting raised for sample MB4A (EB2001883-004) due to matrix interference.l
EG020-F (Dissolved Metals by ICP-MS): Limit of reporting raised for sample MB4A (EB2001883-004) due to matrix interference.l
EK067G (Total Phosphorous as P): Some samples were diluted due to matrix interference (Salinity). LOR adjusted accordingly.l

Sodium Adsorption Ratio (where reported): Where results for Na, Ca or Mg are <LOR, a concentration at half the reported LOR is incorporated into the SAR calculation. This represents a conservative approach 
for Na relative to the assumption that <LOR = zero concentration and a conservative approach for Ca & Mg relative to the assumption that <LOR is equivalent to the LOR concentration.

l
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:Client
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Analytical Results
MB9AMB4AMB2MB1SB1Client sample IDSub-Matrix: WATER

 (Matrix: WATER)
21-Jan-2020 15:2021-Jan-2020 16:3021-Jan-2020 09:1021-Jan-2020 09:5021-Jan-2020 17:40Client sampling date / time

EB2001883-005EB2001883-004EB2001883-003EB2001883-002EB2001883-001UnitLORCAS NumberCompound
Result Result Result Result Result

EA005P: pH by PC Titrator
7.44 7.45 7.26 6.74 7.49pH Unit0.01----pH Value

EA010P: Conductivity by PC Titrator
8860 3210 7400 52600 10600µS/cm1----Electrical Conductivity @ 25°C

EA015: Total Dissolved Solids dried at 180 ± 5 °C
6430 1890 4590 39300 7270mg/L10----Total Dissolved Solids @180°C

EA025: Total Suspended Solids dried at 104 ± 2°C
10 <5 <5 1210 5mg/L5----Suspended Solids (SS)

ED037P: Alkalinity by PC Titrator
<1Hydroxide Alkalinity as CaCO3 <1 <1 <1 <1mg/L1DMO-210-001
<1Carbonate Alkalinity as CaCO3 <1 <1 <1 <1mg/L13812-32-6
57Bicarbonate Alkalinity as CaCO3 478 741 361 104mg/L171-52-3
57 478 741 361 104mg/L1----Total Alkalinity as CaCO3

ED041G: Sulfate (Turbidimetric) as SO4 2- by DA
128Sulfate as SO4 - Turbidimetric 35 162 983 4mg/L114808-79-8

ED045G: Chloride by Discrete Analyser
3110Chloride 817 1960 19700 3830mg/L116887-00-6

ED093F: Dissolved Major Cations
520Calcium 80 109 702 296mg/L17440-70-2
117Magnesium 95 159 1910 145mg/L17439-95-4
1060Sodium 416 1220 9940 1670mg/L17440-23-5
21Potassium 4 7 4 20mg/L17440-09-7

EG020F: Dissolved Metals by ICP-MS
<0.01Aluminium <0.01 <0.01 <0.05 <0.01mg/L0.017429-90-5

<0.001Antimony <0.001 <0.001 <0.005 <0.001mg/L0.0017440-36-0
<0.001Arsenic 0.003 0.023 <0.005 <0.001mg/L0.0017440-38-2
0.703Barium 0.212 0.158 0.223 8.80mg/L0.0017440-39-3
0.002Molybdenum 0.011 0.002 <0.005 0.003mg/L0.0017439-98-7
0.030Rubidium 0.004 0.012 0.007 0.029mg/L0.0017440-17-7
<0.01Selenium <0.01 <0.01 <0.05 <0.01mg/L0.017782-49-2

<0.001Silver <0.001 <0.001 <0.005 <0.001mg/L0.0017440-22-4
9.82Strontium 2.34 4.68 25.0 14.1mg/L0.0017440-24-6
0.20Iron <0.05 1.16 <0.05 0.48mg/L0.057439-89-6

EG020T: Total Metals by ICP-MS
0.10Aluminium 0.08 0.03 7.01 0.13mg/L0.017429-90-5
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Analytical Results
MB9AMB4AMB2MB1SB1Client sample IDSub-Matrix: WATER

 (Matrix: WATER)
21-Jan-2020 15:2021-Jan-2020 16:3021-Jan-2020 09:1021-Jan-2020 09:5021-Jan-2020 17:40Client sampling date / time

EB2001883-005EB2001883-004EB2001883-003EB2001883-002EB2001883-001UnitLORCAS NumberCompound
Result Result Result Result Result

EG020T: Total Metals by ICP-MS  - Continued
<0.001Antimony <0.001 <0.001 <0.005 <0.001mg/L0.0017440-36-0
0.001Arsenic 0.003 0.024 0.006 <0.001mg/L0.0017440-38-2
0.701Barium 0.205 0.158 0.241 8.07mg/L0.0017440-39-3
0.002Molybdenum 0.012 0.003 <0.005 0.003mg/L0.0017439-98-7
<0.01Selenium <0.01 <0.01 <0.05 <0.01mg/L0.017782-49-2

<0.001Silver <0.001 <0.001 <0.005 <0.001mg/L0.0017440-22-4
8.96Strontium 2.11 4.30 24.8 12.4mg/L0.0017440-24-6
0.46Iron 0.18 1.36 11.8 0.78mg/L0.057439-89-6

EG035F: Dissolved Mercury by FIMS
<0.0001Mercury <0.0001 <0.0001 <0.0001 <0.0001mg/L0.00017439-97-6

EG035T:  Total Recoverable Mercury by FIMS
<0.0001Mercury <0.0001 <0.0001 <0.0001 <0.0001mg/L0.00017439-97-6

EK040P: Fluoride by PC Titrator
<0.1Fluoride 0.5 0.5 0.3 0.2mg/L0.116984-48-8

EK067G: Total Phosphorus as P by Discrete Analyser
0.10 0.02 0.03 0.24 <0.05mg/L0.01----Total Phosphorus as P

EN055: Ionic Balance
91.5ø 33.3 73.5 583 110meq/L0.01----Total Anions

82.2ø 30.0 71.8 625 99.8meq/L0.01----Total Cations

5.36ø 5.24 1.17 3.42 4.92%0.01----Ionic Balance

EP080/071: Total Petroleum Hydrocarbons
<20 <20 <20 <20 <20µg/L20----C6 - C9 Fraction

<50 <50 <50 <50 <50µg/L50----C10 - C14 Fraction

<100 <100 <100 <100 <100µg/L100----C15 - C28 Fraction

<50 <50 <50 <50 <50µg/L50----C29 - C36 Fraction

<50^ <50 <50 <50 <50µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions
<20C6 - C10 Fraction <20 <20 <20 <20µg/L20C6_C10
<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 <20 <20µg/L20C6_C10-BTEX

<100 <100 <100 <100 <100µg/L100---->C10 - C16 Fraction

<100 <100 <100 <100 <100µg/L100---->C16 - C34 Fraction

<100 <100 <100 <100 <100µg/L100---->C34 - C40 Fraction

<100^ <100 <100 <100 <100µg/L100---->C10 - C40 Fraction (sum)



5 of 12:Page
Work Order :

:Client
EB2001883

IPCM:Project
STANMORE IP COAL PTY LTD

Analytical Results
MB9AMB4AMB2MB1SB1Client sample IDSub-Matrix: WATER

 (Matrix: WATER)
21-Jan-2020 15:2021-Jan-2020 16:3021-Jan-2020 09:1021-Jan-2020 09:5021-Jan-2020 17:40Client sampling date / time

EB2001883-005EB2001883-004EB2001883-003EB2001883-002EB2001883-001UnitLORCAS NumberCompound
Result Result Result Result Result

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  - Continued
<100^ <100 <100 <100 <100µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN
<1Benzene <1 <1 <1 <1µg/L171-43-2
<2Toluene <2 <2 <2 <2µg/L2108-88-3
<2Ethylbenzene <2 <2 <2 <2µg/L2100-41-4
<2meta- & para-Xylene <2 <2 <2 <2µg/L2108-38-3 106-42-3
<2ortho-Xylene <2 <2 <2 <2µg/L295-47-6
<2^ <2 <2 <2 <2µg/L2----Total Xylenes

<1^ <1 <1 <1 <1µg/L1----Sum of BTEX

<5Naphthalene <5 <5 <5 <5µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates
1021.2-Dichloroethane-D4 98.3 104 123 120%217060-07-0
97.0Toluene-D8 97.8 96.2 96.2 95.6%22037-26-5
1014-Bromofluorobenzene 100 99.6 103 101%2460-00-4
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Analytical Results
MB7MB8BIPCM Trip BlankIPCM GW Field BlankMB9BClient sample IDSub-Matrix: WATER

 (Matrix: WATER)
23-Jan-2020 09:4022-Jan-2020 18:2020-Jan-2020 08:0021-Jan-2020 17:5021-Jan-2020 14:50Client sampling date / time

EB2001883-010EB2001883-009EB2001883-008EB2001883-007EB2001883-006UnitLORCAS NumberCompound
Result Result Result Result Result

EA005P: pH by PC Titrator
8.15 6.72 ---- 7.47 7.23pH Unit0.01----pH Value

EA010P: Conductivity by PC Titrator
3550 <1 ---- 11500 20500µS/cm1----Electrical Conductivity @ 25°C

EA015: Total Dissolved Solids dried at 180 ± 5 °C
2120 <10 ---- 8200 12200mg/L10----Total Dissolved Solids @180°C

EA025: Total Suspended Solids dried at 104 ± 2°C
10 <5 ---- 20 <5mg/L5----Suspended Solids (SS)

ED037P: Alkalinity by PC Titrator
<1Hydroxide Alkalinity as CaCO3 <1 ---- <1 <1mg/L1DMO-210-001
<1Carbonate Alkalinity as CaCO3 <1 ---- <1 <1mg/L13812-32-6
411Bicarbonate Alkalinity as CaCO3 5 ---- 103 309mg/L171-52-3
411 5 ---- 103 309mg/L1----Total Alkalinity as CaCO3

ED041G: Sulfate (Turbidimetric) as SO4 2- by DA
115Sulfate as SO4 - Turbidimetric <1 ---- 12 323mg/L114808-79-8

ED045G: Chloride by Discrete Analyser
923Chloride <1 ---- 4150 7230mg/L116887-00-6

ED093F: Dissolved Major Cations
57Calcium <1 ---- 281 433mg/L17440-70-2

107Magnesium <1 ---- 139 376mg/L17439-95-4
496Sodium <1 ---- 1840 3430mg/L17440-23-5
8Potassium <1 ---- 15 18mg/L17440-09-7

EG020F: Dissolved Metals by ICP-MS
<0.01Aluminium <0.01 ---- <0.01 <0.01mg/L0.017429-90-5

<0.001Antimony <0.001 ---- <0.001 <0.001mg/L0.0017440-36-0
0.002Arsenic <0.001 ---- 0.003 <0.001mg/L0.0017440-38-2
0.040Barium <0.001 ---- 2.36 0.646mg/L0.0017440-39-3
0.014Molybdenum <0.001 ---- 0.005 <0.001mg/L0.0017439-98-7
0.013Rubidium <0.001 ---- 0.023 0.032mg/L0.0017440-17-7
<0.01Selenium <0.01 ---- <0.01 <0.01mg/L0.017782-49-2

<0.001Silver <0.001 ---- <0.001 <0.001mg/L0.0017440-22-4
1.28Strontium <0.001 ---- 14.0 41.3mg/L0.0017440-24-6

<0.05Iron <0.05 ---- <0.05 0.62mg/L0.057439-89-6

EG020T: Total Metals by ICP-MS
0.29Aluminium <0.01 ---- 0.30 0.02mg/L0.017429-90-5
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IPCM:Project
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Analytical Results
MB7MB8BIPCM Trip BlankIPCM GW Field BlankMB9BClient sample IDSub-Matrix: WATER

 (Matrix: WATER)
23-Jan-2020 09:4022-Jan-2020 18:2020-Jan-2020 08:0021-Jan-2020 17:5021-Jan-2020 14:50Client sampling date / time

EB2001883-010EB2001883-009EB2001883-008EB2001883-007EB2001883-006UnitLORCAS NumberCompound
Result Result Result Result Result

EG020T: Total Metals by ICP-MS  - Continued
<0.001Antimony <0.001 ---- <0.001 <0.001mg/L0.0017440-36-0
0.002Arsenic <0.001 ---- 0.004 <0.001mg/L0.0017440-38-2
0.041Barium <0.001 ---- 2.36 1.50mg/L0.0017440-39-3
0.016Molybdenum <0.001 ---- 0.006 0.001mg/L0.0017439-98-7
<0.01Selenium <0.01 ---- <0.01 <0.01mg/L0.017782-49-2

<0.001Silver <0.001 ---- <0.001 <0.001mg/L0.0017440-22-4
1.19Strontium <0.001 ---- 11.8 35.6mg/L0.0017440-24-6
0.52Iron <0.05 ---- 0.35 0.59mg/L0.057439-89-6

EG035F: Dissolved Mercury by FIMS
<0.0001Mercury <0.0001 ---- <0.0001 <0.0001mg/L0.00017439-97-6

EG035T:  Total Recoverable Mercury by FIMS
<0.0001Mercury <0.0001 ---- <0.0001 <0.0001mg/L0.00017439-97-6

EK040P: Fluoride by PC Titrator
0.2Fluoride <0.1 ---- 0.3 0.1mg/L0.116984-48-8

EK067G: Total Phosphorus as P by Discrete Analyser
0.11 <0.01 ---- <0.05 <0.05mg/L0.01----Total Phosphorus as P

EN055: Ionic Balance
36.6ø 0.10 ---- 119 217meq/L0.01----Total Anions

33.4ø <0.01 ---- 106 202meq/L0.01----Total Cations

4.58ø ---- ---- 5.99 3.49%0.01----Ionic Balance

EP080/071: Total Petroleum Hydrocarbons
<20 <20 <20 <20 <20µg/L20----C6 - C9 Fraction

<50 <50 ---- <50 <50µg/L50----C10 - C14 Fraction

<100 <100 ---- <100 <100µg/L100----C15 - C28 Fraction

<50 <50 ---- <50 <50µg/L50----C29 - C36 Fraction

<50^ <50 ---- <50 <50µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions
<20C6 - C10 Fraction <20 <20 <20 <20µg/L20C6_C10
<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 <20 <20µg/L20C6_C10-BTEX

<100 <100 ---- <100 <100µg/L100---->C10 - C16 Fraction

<100 <100 ---- <100 <100µg/L100---->C16 - C34 Fraction

<100 <100 ---- <100 <100µg/L100---->C34 - C40 Fraction

<100^ <100 ---- <100 <100µg/L100---->C10 - C40 Fraction (sum)
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Work Order :

:Client
EB2001883

IPCM:Project
STANMORE IP COAL PTY LTD

Analytical Results
MB7MB8BIPCM Trip BlankIPCM GW Field BlankMB9BClient sample IDSub-Matrix: WATER

 (Matrix: WATER)
23-Jan-2020 09:4022-Jan-2020 18:2020-Jan-2020 08:0021-Jan-2020 17:5021-Jan-2020 14:50Client sampling date / time

EB2001883-010EB2001883-009EB2001883-008EB2001883-007EB2001883-006UnitLORCAS NumberCompound
Result Result Result Result Result

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  - Continued
<100^ <100 ---- <100 <100µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN
<1Benzene <1 <1 <1 <1µg/L171-43-2
<2Toluene <2 <2 <2 <2µg/L2108-88-3
<2Ethylbenzene <2 <2 <2 <2µg/L2100-41-4
<2meta- & para-Xylene <2 <2 <2 <2µg/L2108-38-3 106-42-3
<2ortho-Xylene <2 <2 <2 <2µg/L295-47-6
<2^ <2 <2 <2 <2µg/L2----Total Xylenes

<1^ <1 <1 <1 <1µg/L1----Sum of BTEX

<5Naphthalene <5 <5 <5 <5µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates
1101.2-Dichloroethane-D4 102 124 130 129%217060-07-0
99.1Toluene-D8 99.7 95.0 93.5 96.6%22037-26-5
1054-Bromofluorobenzene 104 105 100 102%2460-00-4
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Work Order :

:Client
EB2001883

IPCM:Project
STANMORE IP COAL PTY LTD

Analytical Results
------------Trip BlankIPCM GW DuplicateClient sample IDSub-Matrix: WATER

 (Matrix: WATER)
------------20-Jan-2020 08:0023-Jan-2020 09:50Client sampling date / time

------------------------EB2001883-012EB2001883-011UnitLORCAS NumberCompound
Result Result ---- ---- ----

EA005P: pH by PC Titrator
7.21 ---- ---- ---- ----pH Unit0.01----pH Value

EA010P: Conductivity by PC Titrator
20500 ---- ---- ---- ----µS/cm1----Electrical Conductivity @ 25°C

EA015: Total Dissolved Solids dried at 180 ± 5 °C
15000 ---- ---- ---- ----mg/L10----Total Dissolved Solids @180°C

EA025: Total Suspended Solids dried at 104 ± 2°C
<5 ---- ---- ---- ----mg/L5----Suspended Solids (SS)

ED037P: Alkalinity by PC Titrator
<1Hydroxide Alkalinity as CaCO3 ---- ---- ---- ----mg/L1DMO-210-001
<1Carbonate Alkalinity as CaCO3 ---- ---- ---- ----mg/L13812-32-6
303Bicarbonate Alkalinity as CaCO3 ---- ---- ---- ----mg/L171-52-3
303 ---- ---- ---- ----mg/L1----Total Alkalinity as CaCO3

ED041G: Sulfate (Turbidimetric) as SO4 2- by DA
317Sulfate as SO4 - Turbidimetric ---- ---- ---- ----mg/L114808-79-8

ED045G: Chloride by Discrete Analyser
7310Chloride ---- ---- ---- ----mg/L116887-00-6

ED093F: Dissolved Major Cations
421Calcium ---- ---- ---- ----mg/L17440-70-2
366Magnesium ---- ---- ---- ----mg/L17439-95-4
3260Sodium ---- ---- ---- ----mg/L17440-23-5
18Potassium ---- ---- ---- ----mg/L17440-09-7

EG020F: Dissolved Metals by ICP-MS
<0.01Aluminium ---- ---- ---- ----mg/L0.017429-90-5

<0.001Antimony ---- ---- ---- ----mg/L0.0017440-36-0
<0.001Arsenic ---- ---- ---- ----mg/L0.0017440-38-2
0.651Barium ---- ---- ---- ----mg/L0.0017440-39-3

<0.001Molybdenum ---- ---- ---- ----mg/L0.0017439-98-7
0.032Rubidium ---- ---- ---- ----mg/L0.0017440-17-7
<0.01Selenium ---- ---- ---- ----mg/L0.017782-49-2

<0.001Silver ---- ---- ---- ----mg/L0.0017440-22-4
40.9Strontium ---- ---- ---- ----mg/L0.0017440-24-6
0.57Iron ---- ---- ---- ----mg/L0.057439-89-6

EG020T: Total Metals by ICP-MS
0.05Aluminium ---- ---- ---- ----mg/L0.017429-90-5
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:Client
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IPCM:Project
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Analytical Results
------------Trip BlankIPCM GW DuplicateClient sample IDSub-Matrix: WATER

 (Matrix: WATER)
------------20-Jan-2020 08:0023-Jan-2020 09:50Client sampling date / time

------------------------EB2001883-012EB2001883-011UnitLORCAS NumberCompound
Result Result ---- ---- ----

EG020T: Total Metals by ICP-MS  - Continued
<0.001Antimony ---- ---- ---- ----mg/L0.0017440-36-0
0.001Arsenic ---- ---- ---- ----mg/L0.0017440-38-2
1.26Barium ---- ---- ---- ----mg/L0.0017440-39-3

0.002Molybdenum ---- ---- ---- ----mg/L0.0017439-98-7
<0.01Selenium ---- ---- ---- ----mg/L0.017782-49-2

<0.001Silver ---- ---- ---- ----mg/L0.0017440-22-4
36.8Strontium ---- ---- ---- ----mg/L0.0017440-24-6
0.56Iron ---- ---- ---- ----mg/L0.057439-89-6

EG035F: Dissolved Mercury by FIMS
<0.0001Mercury ---- ---- ---- ----mg/L0.00017439-97-6

EG035T:  Total Recoverable Mercury by FIMS
<0.0001Mercury ---- ---- ---- ----mg/L0.00017439-97-6

EK040P: Fluoride by PC Titrator
0.1Fluoride ---- ---- ---- ----mg/L0.116984-48-8

EK067G: Total Phosphorus as P by Discrete Analyser
<0.05 ---- ---- ---- ----mg/L0.01----Total Phosphorus as P

EN055: Ionic Balance
219ø ---- ---- ---- ----meq/L0.01----Total Anions

193ø ---- ---- ---- ----meq/L0.01----Total Cations

6.18ø ---- ---- ---- ----%0.01----Ionic Balance

EP080/071: Total Petroleum Hydrocarbons
<20 <20 ---- ---- ----µg/L20----C6 - C9 Fraction

<50 ---- ---- ---- ----µg/L50----C10 - C14 Fraction

<100 ---- ---- ---- ----µg/L100----C15 - C28 Fraction

<50 ---- ---- ---- ----µg/L50----C29 - C36 Fraction

<50^ ---- ---- ---- ----µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions
<20C6 - C10 Fraction <20 ---- ---- ----µg/L20C6_C10
<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 ---- ---- ----µg/L20C6_C10-BTEX

<100 ---- ---- ---- ----µg/L100---->C10 - C16 Fraction

<100 ---- ---- ---- ----µg/L100---->C16 - C34 Fraction

<100 ---- ---- ---- ----µg/L100---->C34 - C40 Fraction

<100^ ---- ---- ---- ----µg/L100---->C10 - C40 Fraction (sum)
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:Client
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IPCM:Project
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Analytical Results
------------Trip BlankIPCM GW DuplicateClient sample IDSub-Matrix: WATER

 (Matrix: WATER)
------------20-Jan-2020 08:0023-Jan-2020 09:50Client sampling date / time

------------------------EB2001883-012EB2001883-011UnitLORCAS NumberCompound
Result Result ---- ---- ----

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  - Continued
<100^ ---- ---- ---- ----µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN
<1Benzene <1 ---- ---- ----µg/L171-43-2
<2Toluene <2 ---- ---- ----µg/L2108-88-3
<2Ethylbenzene <2 ---- ---- ----µg/L2100-41-4
<2meta- & para-Xylene <2 ---- ---- ----µg/L2108-38-3 106-42-3
<2ortho-Xylene <2 ---- ---- ----µg/L295-47-6
<2^ <2 ---- ---- ----µg/L2----Total Xylenes

<1^ <1 ---- ---- ----µg/L1----Sum of BTEX

<5Naphthalene <5 ---- ---- ----µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates
1291.2-Dichloroethane-D4 125 ---- ---- ----%217060-07-0
94.4Toluene-D8 97.4 ---- ---- ----%22037-26-5
99.74-Bromofluorobenzene 101 ---- ---- ----%2460-00-4
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Surrogate Control Limits
Recovery Limits  (%)Sub-Matrix: WATER

Compound CAS Number Low High

EP080S: TPH(V)/BTEX Surrogates
1.2-Dichloroethane-D4 17060-07-0 66 138
Toluene-D8 2037-26-5 79 120
4-Bromofluorobenzene 460-00-4 74 118
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Environmental

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 12EB2010752

:: LaboratoryClient STANMORE IP COAL PTY LTD Environmental Division Brisbane
: :ContactContact BELINDA PARFITT Anna Riddell

:: AddressAddress GPO BOX 2602
BRISBANE QLD 4001

2 Byth Street Stafford QLD Australia 4053

:Telephone 07 4816 7444 :Telephone +61 7 4952 5795
:Project IPCM Date Samples Received : 01-May-2020 08:00
:Order number P1002091 Date Analysis Commenced : 01-May-2020
:C-O-C number ---- Issue Date : 08-May-2020 18:36

Sampler : LIAM HAMERSVELD
Site : ----
Quote number : TV/005/19 v3

13:No. of samples received

13:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information:
l General Comments
l Analytical Results
l Surrogate Control Limits

Additional  information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA /QC Compliance Assessment to assist with 
Quality Review and Sample Receipt Notification.

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Kim McCabe Senior Inorganic Chemist Brisbane Inorganics, Stafford, QLD
Mark Hallas Senior Inorganic Chemist Brisbane Inorganics, Stafford, QLD
Morgan Lennox Brisbane Organics, Stafford, QLD
Sarah Ashworth Laboratory Manager - Brisbane Brisbane Organics, Stafford, QLD

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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General Comments
The analytical procedures used by ALS have been developed from established internationally recognised procedures such as those published by the USEPA, APHA, AS and NEPM.  In house developed procedures 
are fully validated and are often at the client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for processing 
purposes.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.
LOR = Limit of reporting
^  = This result is computed from individual analyte detections at or above the level of reporting
ø = ALS is not NATA accredited for these tests.
~ = Indicates an estimated value.

Key :

EK067G (Total Phosphorus as P): Some samples were diluted due to matrix interference. LOR adjusted accordingly.l
TDS by method EA-015 may bias high due to the presence of fine particulate matter, which may pass through the prescribed GF/C paper.l
EG035T (Total Mercury): Positive mercury results have been confirmed by re-extraction and re-analysis.l
EG020-F (Dissolved Metals by ICP-MS): Limit of reporting raised for some samples due to matrix interference.l
It is recognised that EG020-T (Total Metals by ICP-MS) is less than EG020-F (Dissolved Metals by ICP-MS) for some samples. However, the difference is within experimental variation of the methods.l
EG020-T (Total Metals by ICP-MS): Limit of reporting raised for some samples due to matrix interference.l

Sodium Adsorption Ratio (where reported): Where results for Na, Ca or Mg are <LOR, a concentration at half the reported LOR is incorporated into the SAR calculation. This represents a conservative approach 
for Na relative to the assumption that <LOR = zero concentration and a conservative approach for Ca & Mg relative to the assumption that <LOR is equivalent to the LOR concentration.

l
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Analytical Results
MB4AMB2MB1BC2SB1Client sample IDSub-Matrix: WATER

 (Matrix: WATER)
28-Apr-2020 13:3028-Apr-2020 17:3028-Apr-2020 16:2028-Apr-2020 14:4028-Apr-2020 15:00Client sampling date / time

EB2010752-005EB2010752-004EB2010752-003EB2010752-002EB2010752-001UnitLORCAS NumberCompound
Result Result Result Result Result

EA005P: pH by PC Titrator
7.70 8.18 8.30 8.30 7.85pH Unit0.01----pH Value

EA010P: Conductivity by PC Titrator
9150 7520 3760 7370 49700µS/cm1----Electrical Conductivity @ 25°C

EA015: Total Dissolved Solids dried at 180 ± 5 °C
6460 4770 2080 4330 41000mg/L10----Total Dissolved Solids @180°C

EA025: Total Suspended Solids dried at 104 ± 2°C
7 <5 30 6 1690mg/L5----Suspended Solids (SS)

ED037P: Alkalinity by PC Titrator
<1Hydroxide Alkalinity as CaCO3 <1 <1 <1 <1mg/L1DMO-210-001
<1Carbonate Alkalinity as CaCO3 <1 4 10 <1mg/L13812-32-6
67Bicarbonate Alkalinity as CaCO3 645 489 743 384mg/L171-52-3
67 645 493 753 384mg/L1----Total Alkalinity as CaCO3

ED041G: Sulfate (Turbidimetric) as SO4 2- by DA
121Sulfate as SO4 - Turbidimetric 105 37 148 926mg/L114808-79-8

ED045G: Chloride by Discrete Analyser
3140Chloride 2310 965 1930 19800mg/L116887-00-6

ED093F: Dissolved Major Cations
515Calcium 193 106 103 646mg/L17440-70-2
122Magnesium 287 119 153 1980mg/L17439-95-4
1070Sodium 932 488 1240 9780mg/L17440-23-5
21Potassium 5 4 7 3mg/L17440-09-7

EG020F: Dissolved Metals by ICP-MS
<0.01Aluminium <0.01 <0.01 <0.01 <0.05mg/L0.017429-90-5

<0.001Antimony <0.001 <0.001 <0.001 <0.005mg/L0.0017440-36-0
<0.001Arsenic 0.002 0.002 0.027 <0.005mg/L0.0017440-38-2
0.257Barium 0.242 0.211 0.133 0.212mg/L0.0017440-39-3

<0.001Molybdenum <0.001 <0.001 0.002 <0.005mg/L0.0017439-98-7
0.032Rubidium 0.010 0.003 0.012 0.005mg/L0.0017440-17-7
<0.01Selenium <0.01 <0.01 <0.01 <0.05mg/L0.017782-49-2

<0.001Silver <0.001 <0.001 <0.001 <0.005mg/L0.0017440-22-4
7.56Strontium 5.01 2.24 3.39 24.0mg/L0.0017440-24-6
0.54Iron <0.05 0.07 1.27 0.06mg/L0.057439-89-6

EG020T: Total Metals by ICP-MS
0.15Aluminium 0.07 0.73 0.12 35.7mg/L0.017429-90-5
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Analytical Results
MB4AMB2MB1BC2SB1Client sample IDSub-Matrix: WATER

 (Matrix: WATER)
28-Apr-2020 13:3028-Apr-2020 17:3028-Apr-2020 16:2028-Apr-2020 14:4028-Apr-2020 15:00Client sampling date / time

EB2010752-005EB2010752-004EB2010752-003EB2010752-002EB2010752-001UnitLORCAS NumberCompound
Result Result Result Result Result

EG020T: Total Metals by ICP-MS  - Continued
<0.001Antimony <0.001 <0.001 <0.001 <0.005mg/L0.0017440-36-0
0.002Arsenic 0.002 0.004 0.026 0.031mg/L0.0017440-38-2
0.263Barium 0.237 0.230 0.133 0.394mg/L0.0017440-39-3
0.001Molybdenum <0.001 0.001 0.003 0.020mg/L0.0017439-98-7
<0.01Selenium <0.01 <0.01 <0.01 <0.05mg/L0.017782-49-2

<0.001Silver <0.001 <0.001 <0.001 <0.005mg/L0.0017440-22-4
7.96Strontium 5.29 2.41 3.48 25.7mg/L0.0017440-24-6
1.14Iron 0.22 1.54 1.44 60.6mg/L0.057439-89-6

EG035F: Dissolved Mercury by FIMS
<0.0001Mercury <0.0001 <0.0001 <0.0001 <0.0001mg/L0.00017439-97-6

EG035T:  Total Recoverable Mercury by FIMS
<0.0001Mercury <0.0001 <0.0001 <0.0001 0.0002mg/L0.00017439-97-6

EK040P: Fluoride by PC Titrator
<0.1Fluoride 0.2 0.5 0.6 0.3mg/L0.116984-48-8

EK067G: Total Phosphorus as P by Discrete Analyser
0.03 <0.01 0.06 0.02 0.86mg/L0.01----Total Phosphorus as P

EN055: Ionic Balance
92.4ø 80.2 37.8 72.6 585meq/L0.01----Total Anions

82.8ø 73.9 36.4 71.8 621meq/L0.01----Total Cations

5.49ø 4.10 1.92 0.50 2.92%0.01----Ionic Balance

EP080/071: Total Petroleum Hydrocarbons
<20 <20 <20 <20 <20µg/L20----C6 - C9 Fraction

<50 <50 <50 <50 <50µg/L50----C10 - C14 Fraction

<100 <100 <100 <100 <100µg/L100----C15 - C28 Fraction

<50 <50 <50 <50 <50µg/L50----C29 - C36 Fraction

<50^ <50 <50 <50 <50µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions
<20C6 - C10 Fraction <20 <20 <20 <20µg/L20C6_C10
<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 <20 <20µg/L20C6_C10-BTEX

<100 <100 <100 <100 <100µg/L100---->C10 - C16 Fraction

<100 <100 <100 <100 <100µg/L100---->C16 - C34 Fraction

<100 <100 <100 <100 <100µg/L100---->C34 - C40 Fraction

<100^ <100 <100 <100 <100µg/L100---->C10 - C40 Fraction (sum)
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Analytical Results
MB4AMB2MB1BC2SB1Client sample IDSub-Matrix: WATER

 (Matrix: WATER)
28-Apr-2020 13:3028-Apr-2020 17:3028-Apr-2020 16:2028-Apr-2020 14:4028-Apr-2020 15:00Client sampling date / time

EB2010752-005EB2010752-004EB2010752-003EB2010752-002EB2010752-001UnitLORCAS NumberCompound
Result Result Result Result Result

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  - Continued
<100^ <100 <100 <100 <100µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN
<1Benzene <1 <1 <1 <1µg/L171-43-2
<2Toluene <2 <2 <2 <2µg/L2108-88-3
<2Ethylbenzene <2 <2 <2 <2µg/L2100-41-4
<2meta- & para-Xylene <2 <2 <2 <2µg/L2108-38-3 106-42-3
<2ortho-Xylene <2 <2 <2 <2µg/L295-47-6
<2^ <2 <2 <2 <2µg/L2----Total Xylenes

<1^ <1 <1 <1 <1µg/L1----Sum of BTEX

<5Naphthalene <5 <5 <5 <5µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates
82.81.2-Dichloroethane-D4 94.3 99.4 100 106%217060-07-0
96.5Toluene-D8 94.0 96.8 96.1 92.3%22037-26-5
93.04-Bromofluorobenzene 98.7 102 100 99.9%2460-00-4
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Analytical Results
MB9BMB9AMB8BMB7MB4BClient sample IDSub-Matrix: WATER

 (Matrix: WATER)
28-Apr-2020 11:4528-Apr-2020 13:0029-Apr-2020 12:4029-Apr-2020 09:1029-Apr-2020 09:50Client sampling date / time

EB2010752-010EB2010752-009EB2010752-008EB2010752-007EB2010752-006UnitLORCAS NumberCompound
Result Result Result Result Result

EA005P: pH by PC Titrator
8.31 7.93 7.96 7.99 8.53pH Unit0.01----pH Value

EA010P: Conductivity by PC Titrator
31000 20100 11500 10900 3480µS/cm1----Electrical Conductivity @ 25°C

EA015: Total Dissolved Solids dried at 180 ± 5 °C
20500 15200 7960 7740 1950mg/L10----Total Dissolved Solids @180°C

EA025: Total Suspended Solids dried at 104 ± 2°C
10500 13 72 76 <5mg/L5----Suspended Solids (SS)

ED037P: Alkalinity by PC Titrator
<1Hydroxide Alkalinity as CaCO3 <1 <1 <1 <1mg/L1DMO-210-001
18Carbonate Alkalinity as CaCO3 <1 <1 <1 43mg/L13812-32-6

1090Bicarbonate Alkalinity as CaCO3 263 98 100 384mg/L171-52-3
1110 263 98 100 427mg/L1----Total Alkalinity as CaCO3

ED041G: Sulfate (Turbidimetric) as SO4 2- by DA
378Sulfate as SO4 - Turbidimetric 233 3 2 106mg/L114808-79-8

ED045G: Chloride by Discrete Analyser
10800Chloride 7150 4170 3880 862mg/L116887-00-6

ED093F: Dissolved Major Cations
81Calcium 415 306 266 62mg/L17440-70-2

472Magnesium 333 133 141 110mg/L17439-95-4
6830Sodium 3300 1860 1710 509mg/L17440-23-5

3Potassium 18 14 19 7mg/L17440-09-7

EG020F: Dissolved Metals by ICP-MS
<0.05Aluminium <0.01 <0.01 <0.01 <0.01mg/L0.017429-90-5

<0.005Antimony <0.001 <0.001 <0.001 <0.001mg/L0.0017440-36-0
<0.005Arsenic 0.001 0.004 <0.001 0.001mg/L0.0017440-38-2
0.174Barium 0.645 4.05 7.67 0.088mg/L0.0017440-39-3
0.005Molybdenum 0.003 0.002 0.002 0.015mg/L0.0017439-98-7

<0.005Rubidium 0.031 0.020 0.028 0.011mg/L0.0017440-17-7
<0.05Selenium <0.01 <0.01 <0.01 <0.01mg/L0.017782-49-2

<0.005Silver <0.001 <0.001 <0.001 <0.001mg/L0.0017440-22-4
7.90Strontium 36.9 12.9 10.9 0.944mg/L0.0017440-24-6
0.07Iron 0.80 0.15 0.34 <0.05mg/L0.057439-89-6

EG020T: Total Metals by ICP-MS
30.6Aluminium 0.04 1.17 1.64 0.12mg/L0.017429-90-5
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Work Order :

:Client
EB2010752

IPCM:Project
STANMORE IP COAL PTY LTD

Analytical Results
MB9BMB9AMB8BMB7MB4BClient sample IDSub-Matrix: WATER

 (Matrix: WATER)
28-Apr-2020 11:4528-Apr-2020 13:0029-Apr-2020 12:4029-Apr-2020 09:1029-Apr-2020 09:50Client sampling date / time

EB2010752-010EB2010752-009EB2010752-008EB2010752-007EB2010752-006UnitLORCAS NumberCompound
Result Result Result Result Result

EG020T: Total Metals by ICP-MS  - Continued
<0.005Antimony <0.001 <0.001 <0.001 <0.001mg/L0.0017440-36-0
0.017Arsenic 0.001 0.004 0.002 0.001mg/L0.0017440-38-2
0.409Barium 1.45 4.12 7.75 0.094mg/L0.0017440-39-3
0.011Molybdenum 0.006 0.002 0.003 0.020mg/L0.0017439-98-7
<0.05Selenium <0.01 <0.01 <0.01 <0.01mg/L0.017782-49-2

<0.005Silver <0.001 <0.001 <0.001 <0.001mg/L0.0017440-22-4
8.19Strontium 40.8 14.2 12.3 1.12mg/L0.0017440-24-6
63.6Iron 0.91 1.37 2.63 0.29mg/L0.057439-89-6

EG035F: Dissolved Mercury by FIMS
<0.0001Mercury <0.0001 <0.0001 <0.0001 <0.0001mg/L0.00017439-97-6

EG035T:  Total Recoverable Mercury by FIMS
<0.0001Mercury <0.0001 <0.0001 <0.0001 <0.0001mg/L0.00017439-97-6

EK040P: Fluoride by PC Titrator
0.8Fluoride <0.1 0.2 0.2 0.3mg/L0.116984-48-8

EK067G: Total Phosphorus as P by Discrete Analyser
0.94 <0.05 <0.05 0.12 0.12mg/L0.01----Total Phosphorus as P

EN055: Ionic Balance
335ø 212 120 111 35.0meq/L0.01----Total Anions

340ø 192 107 99.7 34.5meq/L0.01----Total Cations

0.79ø 4.87 5.36 5.56 0.84%0.01----Ionic Balance

EP080/071: Total Petroleum Hydrocarbons
<20 <20 <20 <20 <20µg/L20----C6 - C9 Fraction

<50 <50 <50 <50 <50µg/L50----C10 - C14 Fraction

<100 <100 <100 <100 <100µg/L100----C15 - C28 Fraction

<50 <50 <50 <50 <50µg/L50----C29 - C36 Fraction

<50^ <50 <50 <50 <50µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions
<20C6 - C10 Fraction <20 <20 <20 <20µg/L20C6_C10
<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 <20 <20µg/L20C6_C10-BTEX

<100 <100 <100 <100 <100µg/L100---->C10 - C16 Fraction

<100 <100 <100 <100 <100µg/L100---->C16 - C34 Fraction

<100 <100 <100 <100 <100µg/L100---->C34 - C40 Fraction

<100^ <100 <100 <100 <100µg/L100---->C10 - C40 Fraction (sum)
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Work Order :

:Client
EB2010752

IPCM:Project
STANMORE IP COAL PTY LTD

Analytical Results
MB9BMB9AMB8BMB7MB4BClient sample IDSub-Matrix: WATER

 (Matrix: WATER)
28-Apr-2020 11:4528-Apr-2020 13:0029-Apr-2020 12:4029-Apr-2020 09:1029-Apr-2020 09:50Client sampling date / time

EB2010752-010EB2010752-009EB2010752-008EB2010752-007EB2010752-006UnitLORCAS NumberCompound
Result Result Result Result Result

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  - Continued
<100^ <100 <100 <100 <100µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN
<1Benzene <1 <1 <1 <1µg/L171-43-2
<2Toluene <2 <2 <2 <2µg/L2108-88-3
<2Ethylbenzene <2 <2 <2 <2µg/L2100-41-4
<2meta- & para-Xylene <2 <2 <2 <2µg/L2108-38-3 106-42-3
<2ortho-Xylene <2 <2 <2 <2µg/L295-47-6
<2^ <2 <2 <2 <2µg/L2----Total Xylenes

<1^ <1 <1 <1 <1µg/L1----Sum of BTEX

<5Naphthalene <5 <5 <5 <5µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates
1031.2-Dichloroethane-D4 101 99.9 104 102%217060-07-0
93.0Toluene-D8 96.0 97.2 98.1 95.6%22037-26-5
99.74-Bromofluorobenzene 102 102 105 101%2460-00-4
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Work Order :

:Client
EB2010752

IPCM:Project
STANMORE IP COAL PTY LTD

Analytical Results
--------IPCM Trip BlankIPCM GW Field BlankIPCM GW DuplicateClient sample IDSub-Matrix: WATER

 (Matrix: WATER)
--------24-Apr-2020 15:0029-Apr-2020 09:1529-Apr-2020 14:30Client sampling date / time

----------------EB2010752-014EB2010752-013EB2010752-012UnitLORCAS NumberCompound
Result Result Result ---- ----

EA005P: pH by PC Titrator
7.97 6.38 ---- ---- ----pH Unit0.01----pH Value

EA010P: Conductivity by PC Titrator
19900 1 ---- ---- ----µS/cm1----Electrical Conductivity @ 25°C

EA015: Total Dissolved Solids dried at 180 ± 5 °C
14300 <10 ---- ---- ----mg/L10----Total Dissolved Solids @180°C

EA025: Total Suspended Solids dried at 104 ± 2°C
<5 <5 ---- ---- ----mg/L5----Suspended Solids (SS)

ED037P: Alkalinity by PC Titrator
<1Hydroxide Alkalinity as CaCO3 <1 ---- ---- ----mg/L1DMO-210-001
<1Carbonate Alkalinity as CaCO3 <1 ---- ---- ----mg/L13812-32-6
270Bicarbonate Alkalinity as CaCO3 5 ---- ---- ----mg/L171-52-3
270 5 ---- ---- ----mg/L1----Total Alkalinity as CaCO3

ED041G: Sulfate (Turbidimetric) as SO4 2- by DA
231Sulfate as SO4 - Turbidimetric <1 ---- ---- ----mg/L114808-79-8

ED045G: Chloride by Discrete Analyser
7100Chloride <1 ---- ---- ----mg/L116887-00-6

ED093F: Dissolved Major Cations
420Calcium <1 ---- ---- ----mg/L17440-70-2
331Magnesium <1 ---- ---- ----mg/L17439-95-4
3340Sodium <1 ---- ---- ----mg/L17440-23-5
17Potassium <1 ---- ---- ----mg/L17440-09-7

EG020F: Dissolved Metals by ICP-MS
<0.01Aluminium <0.01 ---- ---- ----mg/L0.017429-90-5

<0.001Antimony <0.001 ---- ---- ----mg/L0.0017440-36-0
0.001Arsenic <0.001 ---- ---- ----mg/L0.0017440-38-2
0.687Barium <0.001 ---- ---- ----mg/L0.0017440-39-3
0.004Molybdenum <0.001 ---- ---- ----mg/L0.0017439-98-7
0.031Rubidium <0.001 ---- ---- ----mg/L0.0017440-17-7
<0.01Selenium <0.01 ---- ---- ----mg/L0.017782-49-2

<0.001Silver <0.001 ---- ---- ----mg/L0.0017440-22-4
37.8Strontium <0.001 ---- ---- ----mg/L0.0017440-24-6
0.82Iron <0.05 ---- ---- ----mg/L0.057439-89-6

EG020T: Total Metals by ICP-MS
0.03Aluminium <0.01 ---- ---- ----mg/L0.017429-90-5
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Analytical Results
--------IPCM Trip BlankIPCM GW Field BlankIPCM GW DuplicateClient sample IDSub-Matrix: WATER

 (Matrix: WATER)
--------24-Apr-2020 15:0029-Apr-2020 09:1529-Apr-2020 14:30Client sampling date / time

----------------EB2010752-014EB2010752-013EB2010752-012UnitLORCAS NumberCompound
Result Result Result ---- ----

EG020T: Total Metals by ICP-MS  - Continued
<0.001Antimony <0.001 ---- ---- ----mg/L0.0017440-36-0
<0.001Arsenic <0.001 ---- ---- ----mg/L0.0017440-38-2

1.31Barium <0.001 ---- ---- ----mg/L0.0017440-39-3
0.005Molybdenum <0.001 ---- ---- ----mg/L0.0017439-98-7
<0.01Selenium <0.01 ---- ---- ----mg/L0.017782-49-2

<0.001Silver <0.001 ---- ---- ----mg/L0.0017440-22-4
43.5Strontium <0.001 ---- ---- ----mg/L0.0017440-24-6
1.01Iron <0.05 ---- ---- ----mg/L0.057439-89-6

EG035F: Dissolved Mercury by FIMS
<0.0001Mercury <0.0001 ---- ---- ----mg/L0.00017439-97-6

EG035T:  Total Recoverable Mercury by FIMS
<0.0001Mercury <0.0001 ---- ---- ----mg/L0.00017439-97-6

EK040P: Fluoride by PC Titrator
<0.1Fluoride <0.1 ---- ---- ----mg/L0.116984-48-8

EK067G: Total Phosphorus as P by Discrete Analyser
<0.05 <0.01 ---- ---- ----mg/L0.01----Total Phosphorus as P

EN055: Ionic Balance
210ø 0.10 ---- ---- ----meq/L0.01----Total Anions

194ø <0.01 ---- ---- ----meq/L0.01----Total Cations

4.10ø ---- ---- ---- ----%0.01----Ionic Balance

EP080/071: Total Petroleum Hydrocarbons
<20 <20 <20 ---- ----µg/L20----C6 - C9 Fraction

<50 <50 ---- ---- ----µg/L50----C10 - C14 Fraction

<100 <100 ---- ---- ----µg/L100----C15 - C28 Fraction

<50 <50 ---- ---- ----µg/L50----C29 - C36 Fraction

<50^ <50 ---- ---- ----µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions
<20C6 - C10 Fraction <20 <20 ---- ----µg/L20C6_C10
<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 ---- ----µg/L20C6_C10-BTEX

<100 <100 ---- ---- ----µg/L100---->C10 - C16 Fraction

<100 <100 ---- ---- ----µg/L100---->C16 - C34 Fraction

<100 <100 ---- ---- ----µg/L100---->C34 - C40 Fraction

<100^ <100 ---- ---- ----µg/L100---->C10 - C40 Fraction (sum)
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:Client
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IPCM:Project
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Analytical Results
--------IPCM Trip BlankIPCM GW Field BlankIPCM GW DuplicateClient sample IDSub-Matrix: WATER

 (Matrix: WATER)
--------24-Apr-2020 15:0029-Apr-2020 09:1529-Apr-2020 14:30Client sampling date / time

----------------EB2010752-014EB2010752-013EB2010752-012UnitLORCAS NumberCompound
Result Result Result ---- ----

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  - Continued
<100^ <100 ---- ---- ----µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN
<1Benzene <1 <1 ---- ----µg/L171-43-2
<2Toluene <2 <2 ---- ----µg/L2108-88-3
<2Ethylbenzene <2 <2 ---- ----µg/L2100-41-4
<2meta- & para-Xylene <2 <2 ---- ----µg/L2108-38-3 106-42-3
<2ortho-Xylene <2 <2 ---- ----µg/L295-47-6
<2^ <2 <2 ---- ----µg/L2----Total Xylenes

<1^ <1 <1 ---- ----µg/L1----Sum of BTEX

<5Naphthalene <5 <5 ---- ----µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates
1021.2-Dichloroethane-D4 101 100 ---- ----%217060-07-0
96.7Toluene-D8 98.6 97.5 ---- ----%22037-26-5
1034-Bromofluorobenzene 102 102 ---- ----%2460-00-4
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Surrogate Control Limits
Recovery Limits  (%)Sub-Matrix: WATER

Compound CAS Number Low High

EP080S: TPH(V)/BTEX Surrogates
1.2-Dichloroethane-D4 17060-07-0 66 138
Toluene-D8 2037-26-5 79 120
4-Bromofluorobenzene 460-00-4 74 118
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Environmental

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 12EB2019500

:: LaboratoryClient STANMORE IP COAL PTY LTD Environmental Division Brisbane
: :ContactContact BELINDA PARFITT Anna Riddell

:: AddressAddress GPO BOX 2602
BRISBANE QLD 4001

2 Byth Street Stafford QLD Australia 4053

:Telephone 07 4816 7444 :Telephone +61 7 4952 5795
:Project IPCM Date Samples Received : 24-Jul-2020 08:40
:Order number P1002091 Date Analysis Commenced : 24-Jul-2020
:C-O-C number ---- Issue Date : 31-Jul-2020 12:20

Sampler : LIAM HAMERSVELD
Site : ----
Quote number : TV/005/19 v3

11:No. of samples received

11:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information:
l General Comments
l Analytical Results
l Surrogate Control Limits

Additional  information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA /QC Compliance Assessment to assist with 
Quality Review and Sample Receipt Notification.

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Mark Hallas Senior Inorganic Chemist Brisbane Inorganics, Stafford, QLD
Minh Wills 2IC Organic Chemist Brisbane Organics, Stafford, QLD
Morgan Lennox Brisbane Organics, Stafford, QLD
Santusha Pandra Senior Chemist Brisbane Inorganics, Stafford, QLD

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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General Comments
The analytical procedures used by ALS have been developed from established internationally recognised procedures such as those published by the USEPA, APHA, AS and NEPM.  In house developed procedures 
are fully validated and are often at the client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for processing 
purposes.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.
LOR = Limit of reporting
^  = This result is computed from individual analyte detections at or above the level of reporting
ø = ALS is not NATA accredited for these tests.
~ = Indicates an estimated value.

Key :

EK067G (Total Phosphorus as P): Some samples were diluted due to matrix interference. LOR adjusted accordingly.l
EP080: Total Xylenes is the sum of the reported concentrations of m&p-Xylene and o-Xylene at or above the LOR.l
Samples containing fine particulate matter less than 1.2 µm may bias low for TSS via EA025H.l
EG020-T (Total Metals by ICP-MS): Limit of reporting raised for sample MB4A (EB2019500-005) due to matrix interference.l
It is recognised that EG020T (Total Metals) is less than EG020F (Dissolved Metals) for sample MB4A (EB2019500-005). However, the difference is within experimental variation of the methods.l
EG020-F (Dissolved Metals by ICP-MS): Limit of reporting raised for sample MB4A (EB2019500-005) due to matrix interference.l

Sodium Adsorption Ratio (where reported): Where results for Na, Ca or Mg are <LOR, a concentration at half the reported LOR is incorporated into the SAR calculation. This represents a conservative approach 
for Na relative to the assumption that <LOR = zero concentration and a conservative approach for Ca & Mg relative to the assumption that <LOR is equivalent to the LOR concentration.

l
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Analytical Results
MB4AMB2MB1BC2SB1Client sample IDSub-Matrix: WATER

 (Matrix: WATER)
22-Jul-2020 11:1122-Jul-2020 14:5022-Jul-2020 16:5022-Jul-2020 13:5022-Jul-2020 12:40Client sampling date / time

EB2019500-005EB2019500-004EB2019500-003EB2019500-002EB2019500-001UnitLORCAS NumberCompound
Result Result Result Result Result

EA005P: pH by PC Titrator
7.50 7.45 7.58 7.50 7.15pH Unit0.01----pH Value

EA010P: Conductivity by PC Titrator
9010 7660 3380 7320 52700µS/cm1----Electrical Conductivity @ 25°C

EA015: Total Dissolved Solids dried at 180 ± 5 °C
5890 4750 1860 4100 39200mg/L10----Total Dissolved Solids @180°C

EA025: Total Suspended Solids dried at 104 ± 2°C
<5 <5 <5 16 793mg/L5----Suspended Solids (SS)

ED037P: Alkalinity by PC Titrator
<1Hydroxide Alkalinity as CaCO3 <1 <1 <1 <1mg/L1DMO-210-001
<1Carbonate Alkalinity as CaCO3 <1 <1 <1 <1mg/L13812-32-6
52Bicarbonate Alkalinity as CaCO3 648 518 766 392mg/L171-52-3
52 648 518 766 392mg/L1----Total Alkalinity as CaCO3

ED041G: Sulfate (Turbidimetric) as SO4 2- by DA
130Sulfate as SO4 - Turbidimetric 110 36 146 960mg/L114808-79-8

ED045G: Chloride by Discrete Analyser
3030Chloride 2290 817 1910 19900mg/L116887-00-6

ED093F: Dissolved Major Cations
600Calcium 245 94 134 629mg/L17440-70-2
126Magnesium 299 102 159 1940mg/L17439-95-4
1170Sodium 1010 514 1340 9610mg/L17440-23-5
23Potassium 6 4 8 3mg/L17440-09-7

EG020F: Dissolved Metals by ICP-MS
<0.01Aluminium <0.01 <0.01 <0.01 <0.05mg/L0.017429-90-5

<0.001Antimony <0.001 <0.001 <0.001 <0.005mg/L0.0017440-36-0
<0.001Arsenic <0.001 0.007 0.032 <0.005mg/L0.0017440-38-2
0.274Barium 0.149 0.147 0.134 0.192mg/L0.0017440-39-3
0.001Molybdenum <0.001 0.005 0.003 0.008mg/L0.0017439-98-7
0.032Rubidium 0.011 0.004 0.012 0.008mg/L0.0017440-17-7
<0.01Selenium <0.01 <0.01 <0.01 <0.05mg/L0.017782-49-2

<0.001Silver <0.001 <0.001 <0.001 <0.005mg/L0.0017440-22-4
8.46Strontium 5.85 2.12 4.00 25.8mg/L0.0017440-24-6

<0.05Iron <0.05 0.55 1.52 <0.05mg/L0.057439-89-6

EG020T: Total Metals by ICP-MS
0.03Aluminium 0.03 0.04 0.22 4.47mg/L0.017429-90-5
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Analytical Results
MB4AMB2MB1BC2SB1Client sample IDSub-Matrix: WATER

 (Matrix: WATER)
22-Jul-2020 11:1122-Jul-2020 14:5022-Jul-2020 16:5022-Jul-2020 13:5022-Jul-2020 12:40Client sampling date / time

EB2019500-005EB2019500-004EB2019500-003EB2019500-002EB2019500-001UnitLORCAS NumberCompound
Result Result Result Result Result

EG020T: Total Metals by ICP-MS  - Continued
<0.001Antimony <0.001 <0.001 <0.001 <0.005mg/L0.0017440-36-0
0.001Arsenic <0.001 0.007 0.034 0.005mg/L0.0017440-38-2
0.298Barium 0.168 0.153 0.148 0.211mg/L0.0017440-39-3
0.002Molybdenum <0.001 0.007 0.003 <0.005mg/L0.0017439-98-7
<0.01Selenium <0.01 <0.01 <0.01 <0.05mg/L0.017782-49-2

<0.001Silver <0.001 <0.001 <0.001 <0.005mg/L0.0017440-22-4
8.88Strontium 6.07 2.20 4.16 27.8mg/L0.0017440-24-6
0.12Iron 0.17 0.68 1.73 8.48mg/L0.057439-89-6

EG035F: Dissolved Mercury by FIMS
<0.0001Mercury <0.0001 <0.0001 <0.0001 <0.0001mg/L0.00017439-97-6

EG035T:  Total Recoverable Mercury by FIMS
<0.0001Mercury <0.0001 <0.0001 <0.0001 <0.0001mg/L0.00017439-97-6

EK040P: Fluoride by PC Titrator
<0.1Fluoride 0.2 0.5 0.5 0.3mg/L0.116984-48-8

EK067G: Total Phosphorus as P by Discrete Analyser
0.09 0.02 0.04 0.04 0.13mg/L0.01----Total Phosphorus as P

EN055: Ionic Balance
89.2ø 79.8 34.1 72.2 589meq/L0.01----Total Anions

91.8ø 80.9 35.5 78.3 609meq/L0.01----Total Cations

1.42ø 0.67 2.01 4.01 1.67%0.01----Ionic Balance

EP080/071: Total Petroleum Hydrocarbons
<20 <20 <20 <20 <20µg/L20----C6 - C9 Fraction

<50 <50 <50 <50 <50µg/L50----C10 - C14 Fraction

<100 <100 <100 <100 <100µg/L100----C15 - C28 Fraction

<50 <50 <50 <50 <50µg/L50----C29 - C36 Fraction

<50^ <50 <50 <50 <50µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions
<20C6 - C10 Fraction <20 <20 <20 <20µg/L20C6_C10
<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 <20 <20µg/L20C6_C10-BTEX

<100 <100 <100 <100 <100µg/L100---->C10 - C16 Fraction

<100 <100 <100 <100 <100µg/L100---->C16 - C34 Fraction

<100 <100 <100 <100 <100µg/L100---->C34 - C40 Fraction

<100^ <100 <100 <100 <100µg/L100---->C10 - C40 Fraction (sum)
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Analytical Results
MB4AMB2MB1BC2SB1Client sample IDSub-Matrix: WATER

 (Matrix: WATER)
22-Jul-2020 11:1122-Jul-2020 14:5022-Jul-2020 16:5022-Jul-2020 13:5022-Jul-2020 12:40Client sampling date / time

EB2019500-005EB2019500-004EB2019500-003EB2019500-002EB2019500-001UnitLORCAS NumberCompound
Result Result Result Result Result

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  - Continued
<100^ <100 <100 <100 <100µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN
<1Benzene <1 <1 <1 <1µg/L171-43-2
<2Toluene <2 <2 <2 <2µg/L2108-88-3
<2Ethylbenzene <2 <2 <2 <2µg/L2100-41-4
<2meta- & para-Xylene <2 <2 <2 <2µg/L2108-38-3 106-42-3
<2ortho-Xylene <2 <2 <2 <2µg/L295-47-6
<2^ <2 <2 <2 <2µg/L2----Total Xylenes

<1^ <1 <1 <1 <1µg/L1----Sum of BTEX

<5Naphthalene <5 <5 <5 <5µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates
1031.2-Dichloroethane-D4 98.8 99.9 99.1 106%217060-07-0
97.3Toluene-D8 97.2 98.1 101 97.6%22037-26-5
1014-Bromofluorobenzene 99.2 101 103 102%2460-00-4
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Work Order :

:Client
EB2019500

IPCM:Project
STANMORE IP COAL PTY LTD

Analytical Results
IPCM GW DuplicateMB9BMB9AMB8BMB7Client sample IDSub-Matrix: WATER

 (Matrix: WATER)
22-Jul-2020 10:1522-Jul-2020 09:4022-Jul-2020 10:4022-Jul-2020 07:5022-Jul-2020 10:10Client sampling date / time

EB2019500-010EB2019500-009EB2019500-008EB2019500-007EB2019500-006UnitLORCAS NumberCompound
Result Result Result Result Result

EA005P: pH by PC Titrator
7.39 7.50 7.70 8.12 7.43pH Unit0.01----pH Value

EA010P: Conductivity by PC Titrator
24000 11500 10900 4300 23900µS/cm1----Electrical Conductivity @ 25°C

EA015: Total Dissolved Solids dried at 180 ± 5 °C
16100 7160 6820 2520 16000mg/L10----Total Dissolved Solids @180°C

EA025: Total Suspended Solids dried at 104 ± 2°C
<5 28 63 <5 <5mg/L5----Suspended Solids (SS)

ED037P: Alkalinity by PC Titrator
<1Hydroxide Alkalinity as CaCO3 <1 <1 <1 <1mg/L1DMO-210-001
<1Carbonate Alkalinity as CaCO3 <1 <1 <1 <1mg/L13812-32-6
451Bicarbonate Alkalinity as CaCO3 97 104 339 456mg/L171-52-3
451 97 104 339 456mg/L1----Total Alkalinity as CaCO3

ED041G: Sulfate (Turbidimetric) as SO4 2- by DA
547Sulfate as SO4 - Turbidimetric 2 3 124 547mg/L114808-79-8

ED045G: Chloride by Discrete Analyser
8260Chloride 4010 3760 1140 8230mg/L116887-00-6

ED093F: Dissolved Major Cations
773Calcium 402 345 80 758mg/L17440-70-2
540Magnesium 129 136 127 527mg/L17439-95-4
4260Sodium 1960 1820 665 4070mg/L17440-23-5
22Potassium 16 20 9 22mg/L17440-09-7

EG020F: Dissolved Metals by ICP-MS
<0.01Aluminium <0.01 <0.01 <0.01 <0.01mg/L0.017429-90-5

<0.001Antimony <0.001 <0.001 <0.001 <0.001mg/L0.0017440-36-0
0.002Arsenic 0.008 <0.001 0.001 0.002mg/L0.0017440-38-2
0.433Barium 6.71 8.64 0.137 0.429mg/L0.0017440-39-3
0.001Molybdenum 0.001 0.001 0.012 0.001mg/L0.0017439-98-7
0.040Rubidium 0.023 0.032 0.016 0.039mg/L0.0017440-17-7
<0.01Selenium <0.01 <0.01 <0.01 <0.01mg/L0.017782-49-2

<0.001Silver <0.001 <0.001 <0.001 <0.001mg/L0.0017440-22-4
50.2Strontium 15.8 13.0 1.43 49.1mg/L0.0017440-24-6
0.57Iron <0.05 0.09 <0.05 0.54mg/L0.057439-89-6

EG020T: Total Metals by ICP-MS
0.04Aluminium 0.48 1.25 0.13 0.04mg/L0.017429-90-5
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Work Order :

:Client
EB2019500

IPCM:Project
STANMORE IP COAL PTY LTD

Analytical Results
IPCM GW DuplicateMB9BMB9AMB8BMB7Client sample IDSub-Matrix: WATER

 (Matrix: WATER)
22-Jul-2020 10:1522-Jul-2020 09:4022-Jul-2020 10:4022-Jul-2020 07:5022-Jul-2020 10:10Client sampling date / time

EB2019500-010EB2019500-009EB2019500-008EB2019500-007EB2019500-006UnitLORCAS NumberCompound
Result Result Result Result Result

EG020T: Total Metals by ICP-MS  - Continued
<0.001Antimony <0.001 <0.001 <0.001 <0.001mg/L0.0017440-36-0
0.002Arsenic 0.010 0.002 0.001 0.002mg/L0.0017440-38-2
1.15Barium 7.56 9.63 0.156 0.945mg/L0.0017440-39-3

0.002Molybdenum 0.001 0.001 0.015 0.002mg/L0.0017439-98-7
<0.01Selenium <0.01 <0.01 <0.01 <0.01mg/L0.017782-49-2

<0.001Silver <0.001 <0.001 <0.001 <0.001mg/L0.0017440-22-4
52.4Strontium 16.8 14.1 1.49 52.2mg/L0.0017440-24-6
0.70Iron 0.59 1.91 0.18 0.69mg/L0.057439-89-6

EG035F: Dissolved Mercury by FIMS
<0.0001Mercury <0.0001 <0.0001 <0.0001 <0.0001mg/L0.00017439-97-6

EG035T:  Total Recoverable Mercury by FIMS
<0.0001Mercury <0.0001 <0.0001 <0.0001 <0.0001mg/L0.00017439-97-6

EK040P: Fluoride by PC Titrator
0.1Fluoride 0.2 0.2 0.2 0.1mg/L0.116984-48-8

EK067G: Total Phosphorus as P by Discrete Analyser
<0.05 <0.05 0.04 0.07 <0.05mg/L0.01----Total Phosphorus as P

EN055: Ionic Balance
253ø 115 108 41.5 253meq/L0.01----Total Anions

269ø 116 108 43.6 259meq/L0.01----Total Cations

2.96ø 0.54 0.06 2.45 1.20%0.01----Ionic Balance

EP080/071: Total Petroleum Hydrocarbons
<20 <20 <20 <20 <20µg/L20----C6 - C9 Fraction

<50 <50 <50 <50 <50µg/L50----C10 - C14 Fraction

<100 <100 <100 <100 <100µg/L100----C15 - C28 Fraction

<50 <50 <50 <50 <50µg/L50----C29 - C36 Fraction

<50^ <50 <50 <50 <50µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions
<20C6 - C10 Fraction <20 <20 <20 <20µg/L20C6_C10
<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 <20 <20µg/L20C6_C10-BTEX

<100 <100 <100 <100 <100µg/L100---->C10 - C16 Fraction

<100 <100 <100 <100 <100µg/L100---->C16 - C34 Fraction

<100 <100 <100 <100 <100µg/L100---->C34 - C40 Fraction

<100^ <100 <100 <100 <100µg/L100---->C10 - C40 Fraction (sum)
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Work Order :

:Client
EB2019500

IPCM:Project
STANMORE IP COAL PTY LTD

Analytical Results
IPCM GW DuplicateMB9BMB9AMB8BMB7Client sample IDSub-Matrix: WATER

 (Matrix: WATER)
22-Jul-2020 10:1522-Jul-2020 09:4022-Jul-2020 10:4022-Jul-2020 07:5022-Jul-2020 10:10Client sampling date / time

EB2019500-010EB2019500-009EB2019500-008EB2019500-007EB2019500-006UnitLORCAS NumberCompound
Result Result Result Result Result

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  - Continued
<100^ <100 <100 <100 <100µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN
<1Benzene <1 <1 <1 <1µg/L171-43-2
<2Toluene <2 <2 <2 <2µg/L2108-88-3
<2Ethylbenzene <2 <2 <2 <2µg/L2100-41-4
<2meta- & para-Xylene <2 <2 <2 <2µg/L2108-38-3 106-42-3
<2ortho-Xylene <2 <2 <2 <2µg/L295-47-6
<2^ <2 <2 <2 <2µg/L2----Total Xylenes

<1^ <1 <1 <1 <1µg/L1----Sum of BTEX

<5Naphthalene <5 <5 <5 <5µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates
97.81.2-Dichloroethane-D4 98.4 97.6 97.1 98.3%217060-07-0
97.0Toluene-D8 99.7 98.4 98.5 99.4%22037-26-5
1004-Bromofluorobenzene 102 101 101 103%2460-00-4
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Work Order :

:Client
EB2019500

IPCM:Project
STANMORE IP COAL PTY LTD

Analytical Results
----------------IPCM GW Field BlankClient sample IDSub-Matrix: WATER

 (Matrix: WATER)
----------------22-Jul-2020 09:30Client sampling date / time

--------------------------------EB2019500-011UnitLORCAS NumberCompound
Result ---- ---- ---- ----

EA005P: pH by PC Titrator
5.72 ---- ---- ---- ----pH Unit0.01----pH Value

EA010P: Conductivity by PC Titrator
<1 ---- ---- ---- ----µS/cm1----Electrical Conductivity @ 25°C

EA015: Total Dissolved Solids dried at 180 ± 5 °C
<10 ---- ---- ---- ----mg/L10----Total Dissolved Solids @180°C

EA025: Total Suspended Solids dried at 104 ± 2°C
<5 ---- ---- ---- ----mg/L5----Suspended Solids (SS)

ED037P: Alkalinity by PC Titrator
<1Hydroxide Alkalinity as CaCO3 ---- ---- ---- ----mg/L1DMO-210-001
<1Carbonate Alkalinity as CaCO3 ---- ---- ---- ----mg/L13812-32-6
4Bicarbonate Alkalinity as CaCO3 ---- ---- ---- ----mg/L171-52-3
4 ---- ---- ---- ----mg/L1----Total Alkalinity as CaCO3

ED041G: Sulfate (Turbidimetric) as SO4 2- by DA
<1Sulfate as SO4 - Turbidimetric ---- ---- ---- ----mg/L114808-79-8

ED045G: Chloride by Discrete Analyser
<1Chloride ---- ---- ---- ----mg/L116887-00-6

ED093F: Dissolved Major Cations
<1Calcium ---- ---- ---- ----mg/L17440-70-2
<1Magnesium ---- ---- ---- ----mg/L17439-95-4
<1Sodium ---- ---- ---- ----mg/L17440-23-5
<1Potassium ---- ---- ---- ----mg/L17440-09-7

EG020F: Dissolved Metals by ICP-MS
<0.01Aluminium ---- ---- ---- ----mg/L0.017429-90-5

<0.001Antimony ---- ---- ---- ----mg/L0.0017440-36-0
<0.001Arsenic ---- ---- ---- ----mg/L0.0017440-38-2
<0.001Barium ---- ---- ---- ----mg/L0.0017440-39-3
<0.001Molybdenum ---- ---- ---- ----mg/L0.0017439-98-7
<0.001Rubidium ---- ---- ---- ----mg/L0.0017440-17-7
<0.01Selenium ---- ---- ---- ----mg/L0.017782-49-2

<0.001Silver ---- ---- ---- ----mg/L0.0017440-22-4
<0.001Strontium ---- ---- ---- ----mg/L0.0017440-24-6
<0.05Iron ---- ---- ---- ----mg/L0.057439-89-6

EG020T: Total Metals by ICP-MS
<0.01Aluminium ---- ---- ---- ----mg/L0.017429-90-5



10 of 12:Page
Work Order :

:Client
EB2019500

IPCM:Project
STANMORE IP COAL PTY LTD

Analytical Results
----------------IPCM GW Field BlankClient sample IDSub-Matrix: WATER

 (Matrix: WATER)
----------------22-Jul-2020 09:30Client sampling date / time

--------------------------------EB2019500-011UnitLORCAS NumberCompound
Result ---- ---- ---- ----

EG020T: Total Metals by ICP-MS  - Continued
<0.001Antimony ---- ---- ---- ----mg/L0.0017440-36-0
<0.001Arsenic ---- ---- ---- ----mg/L0.0017440-38-2
<0.001Barium ---- ---- ---- ----mg/L0.0017440-39-3
<0.001Molybdenum ---- ---- ---- ----mg/L0.0017439-98-7
<0.01Selenium ---- ---- ---- ----mg/L0.017782-49-2

<0.001Silver ---- ---- ---- ----mg/L0.0017440-22-4
<0.001Strontium ---- ---- ---- ----mg/L0.0017440-24-6
<0.05Iron ---- ---- ---- ----mg/L0.057439-89-6

EG035F: Dissolved Mercury by FIMS
<0.0001Mercury ---- ---- ---- ----mg/L0.00017439-97-6

EG035T:  Total Recoverable Mercury by FIMS
<0.0001Mercury ---- ---- ---- ----mg/L0.00017439-97-6

EK040P: Fluoride by PC Titrator
<0.1Fluoride ---- ---- ---- ----mg/L0.116984-48-8

EK067G: Total Phosphorus as P by Discrete Analyser
<0.01 ---- ---- ---- ----mg/L0.01----Total Phosphorus as P

EN055: Ionic Balance
0.08ø ---- ---- ---- ----meq/L0.01----Total Anions

<0.01ø ---- ---- ---- ----meq/L0.01----Total Cations

EP080/071: Total Petroleum Hydrocarbons
<20 ---- ---- ---- ----µg/L20----C6 - C9 Fraction

<50 ---- ---- ---- ----µg/L50----C10 - C14 Fraction

<100 ---- ---- ---- ----µg/L100----C15 - C28 Fraction

<50 ---- ---- ---- ----µg/L50----C29 - C36 Fraction

<50^ ---- ---- ---- ----µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions
<20C6 - C10 Fraction ---- ---- ---- ----µg/L20C6_C10
<20^ C6 - C10 Fraction  minus BTEX 

(F1)

---- ---- ---- ----µg/L20C6_C10-BTEX

<100 ---- ---- ---- ----µg/L100---->C10 - C16 Fraction

<100 ---- ---- ---- ----µg/L100---->C16 - C34 Fraction

<100 ---- ---- ---- ----µg/L100---->C34 - C40 Fraction

<100^ ---- ---- ---- ----µg/L100---->C10 - C40 Fraction (sum)
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:Client
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Analytical Results
----------------IPCM GW Field BlankClient sample IDSub-Matrix: WATER

 (Matrix: WATER)
----------------22-Jul-2020 09:30Client sampling date / time

--------------------------------EB2019500-011UnitLORCAS NumberCompound
Result ---- ---- ---- ----

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  - Continued
<100^ ---- ---- ---- ----µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN
<1Benzene ---- ---- ---- ----µg/L171-43-2
<2Toluene ---- ---- ---- ----µg/L2108-88-3
<2Ethylbenzene ---- ---- ---- ----µg/L2100-41-4
<2meta- & para-Xylene ---- ---- ---- ----µg/L2108-38-3 106-42-3
<2ortho-Xylene ---- ---- ---- ----µg/L295-47-6
<2^ ---- ---- ---- ----µg/L2----Total Xylenes

<1^ ---- ---- ---- ----µg/L1----Sum of BTEX

<5Naphthalene ---- ---- ---- ----µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates
1021.2-Dichloroethane-D4 ---- ---- ---- ----%217060-07-0
98.4Toluene-D8 ---- ---- ---- ----%22037-26-5
1014-Bromofluorobenzene ---- ---- ---- ----%2460-00-4
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Surrogate Control Limits
Recovery Limits  (%)Sub-Matrix: WATER

Compound CAS Number Low High

EP080S: TPH(V)/BTEX Surrogates
1.2-Dichloroethane-D4 17060-07-0 66 138
Toluene-D8 2037-26-5 79 120
4-Bromofluorobenzene 460-00-4 74 118
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Environmental

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 6EB2020138

:: LaboratoryClient STANMORE IP COAL PTY LTD Environmental Division Brisbane
: :ContactContact BELINDA PARFITT Anna Riddell

:: AddressAddress GPO BOX 2602
BRISBANE QLD 4001

2 Byth Street Stafford QLD Australia 4053

:Telephone 07 4816 7444 :Telephone +61 7 4952 5795
:Project IPCM Date Samples Received : 31-Jul-2020 08:20
:Order number P1002091 Date Analysis Commenced : 03-Aug-2020
:C-O-C number ---- Issue Date : 07-Aug-2020 10:39

Sampler : SCOTT AULSEBROOK
Site : ----
Quote number : TV/005/19 v3

3:No. of samples received

3:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information:
l General Comments
l Analytical Results
l Surrogate Control Limits

Additional  information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA /QC Compliance Assessment to assist with 
Quality Review and Sample Receipt Notification.

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Dave Gitsham Metals Instrument Chemist Brisbane Inorganics, Stafford, QLD
Diana Mesa 2IC Organic Chemist Brisbane Organics, Stafford, QLD
Kim McCabe Senior Inorganic Chemist Brisbane Inorganics, Stafford, QLD
Mark Hallas Senior Inorganic Chemist Brisbane Inorganics, Stafford, QLD
Matt Frost Assistant Laboratory Manager Brisbane Organics, Stafford, QLD

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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General Comments
The analytical procedures used by ALS have been developed from established internationally recognised procedures such as those published by the USEPA, APHA, AS and NEPM.  In house developed procedures 
are fully validated and are often at the client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for processing 
purposes.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.
LOR = Limit of reporting
^  = This result is computed from individual analyte detections at or above the level of reporting
ø = ALS is not NATA accredited for these tests.
~ = Indicates an estimated value.

Key :

EG020T (Total Metals by ICP-MS): Limit of reporting raised for sample MB4B (EB2020138-001) due to matrix interference.l
EK067G (Total Phosphorus as P): Sample EB2020138_002 (MB12) was diluted due to matrix interference. LOR adjusted accordingly.l
EP080: Where reported, Total Xylenes is the sum of the reported concentrations of m&p-Xylene and o-Xylene at or above the LOR.l
EP071TRH : Sample "EB2020708_01" shows poor duplicate results confirmed by re-extraction and re-analysis.l
EG035T (Total Mercury): Positive mercury results have been confirmed by re-extraction and re-analysis.l

It is recognised that EG020-T (Total Metals by ICP-MS) is less than EG020-F (Dissolved Metals by ICP-MS) for sample MB4B (EB2020138-001). However, the difference is within experimental variation of the 
methods.

l

EG020-F (Dissolved Metals by ICP-MS): Limit of reporting raised for sample MB4B (EB2020138-001) due to matrix interference.l

Sodium Adsorption Ratio (where reported): Where results for Na, Ca or Mg are <LOR, a concentration at half the reported LOR is incorporated into the SAR calculation. This represents a conservative approach 
for Na relative to the assumption that <LOR = zero concentration and a conservative approach for Ca & Mg relative to the assumption that <LOR is equivalent to the LOR concentration.

l
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Analytical Results
--------MB14MB12MB4BClient sample IDSub-Matrix: WATER

 (Matrix: WATER)
--------30-Jul-2020 06:5030-Jul-2020 09:4530-Jul-2020 11:30Client sampling date / time

----------------EB2020138-003EB2020138-002EB2020138-001UnitLORCAS NumberCompound
Result Result Result ---- ----

EA005P: pH by PC Titrator
7.70 7.43 7.81 ---- ----pH Unit0.01----pH Value

EA010P: Conductivity by PC Titrator
30700 12300 2980 ---- ----µS/cm1----Electrical Conductivity @ 25°C

EA015: Total Dissolved Solids dried at 180 ± 5 °C
19700 7900 1740 ---- ----mg/L10----Total Dissolved Solids @180°C

EA025: Total Suspended Solids dried at 104 ± 2°C
35400 20 64 ---- ----mg/L5----Suspended Solids (SS)

ED037P: Alkalinity by PC Titrator
<1Hydroxide Alkalinity as CaCO3 <1 <1 ---- ----mg/L1DMO-210-001
<1Carbonate Alkalinity as CaCO3 <1 <1 ---- ----mg/L13812-32-6

1140Bicarbonate Alkalinity as CaCO3 260 452 ---- ----mg/L171-52-3
1140 260 452 ---- ----mg/L1----Total Alkalinity as CaCO3

ED041G: Sulfate (Turbidimetric) as SO4 2- by DA
406Sulfate as SO4 - Turbidimetric 205 119 ---- ----mg/L114808-79-8

ED045G: Chloride by Discrete Analyser
10800Chloride 4360 731 ---- ----mg/L116887-00-6

ED093F: Dissolved Major Cations
87Calcium 280 58 ---- ----mg/L17440-70-2

505Magnesium 277 130 ---- ----mg/L17439-95-4
7150Sodium 2170 428 ---- ----mg/L17440-23-5

3Potassium 23 12 ---- ----mg/L17440-09-7

EG020F: Dissolved Metals by ICP-MS
<0.05Aluminium <0.01 <0.01 ---- ----mg/L0.017429-90-5

<0.005Antimony <0.001 <0.001 ---- ----mg/L0.0017440-36-0
<0.005Arsenic 0.002 0.003 ---- ----mg/L0.0017440-38-2
0.193Barium 0.481 0.052 ---- ----mg/L0.0017440-39-3
0.007Molybdenum 0.011 0.002 ---- ----mg/L0.0017439-98-7

<0.005Rubidium 0.042 0.017 ---- ----mg/L0.0017440-17-7
<0.05Selenium <0.01 <0.01 ---- ----mg/L0.017782-49-2

<0.005Silver <0.001 <0.001 ---- ----mg/L0.0017440-22-4
8.64Strontium 16.3 1.29 ---- ----mg/L0.0017440-24-6

<0.05Iron 0.32 0.08 ---- ----mg/L0.057439-89-6

EG020T: Total Metals by ICP-MS
170Aluminium 0.08 2.73 ---- ----mg/L0.017429-90-5



4 of 6:Page
Work Order :

:Client
EB2020138

IPCM:Project
STANMORE IP COAL PTY LTD

Analytical Results
--------MB14MB12MB4BClient sample IDSub-Matrix: WATER

 (Matrix: WATER)
--------30-Jul-2020 06:5030-Jul-2020 09:4530-Jul-2020 11:30Client sampling date / time

----------------EB2020138-003EB2020138-002EB2020138-001UnitLORCAS NumberCompound
Result Result Result ---- ----

EG020T: Total Metals by ICP-MS  - Continued
<0.005Antimony <0.001 <0.001 ---- ----mg/L0.0017440-36-0
0.047Arsenic 0.003 0.003 ---- ----mg/L0.0017440-38-2
2.55Barium 1.32 0.062 ---- ----mg/L0.0017440-39-3

<0.005Molybdenum 0.014 0.002 ---- ----mg/L0.0017439-98-7
<0.05Selenium <0.01 <0.01 ---- ----mg/L0.017782-49-2

<0.005Silver <0.001 <0.001 ---- ----mg/L0.0017440-22-4
12.4Strontium 16.4 1.30 ---- ----mg/L0.0017440-24-6
270Iron 0.77 4.45 ---- ----mg/L0.057439-89-6

EG035F: Dissolved Mercury by FIMS
<0.0001Mercury <0.0001 <0.0001 ---- ----mg/L0.00017439-97-6

EG035T:  Total Recoverable Mercury by FIMS
0.0004Mercury <0.0001 <0.0001 ---- ----mg/L0.00017439-97-6

EK040P: Fluoride by PC Titrator
0.6Fluoride 0.2 <0.1 ---- ----mg/L0.116984-48-8

EK067G: Total Phosphorus as P by Discrete Analyser
11.0 <0.05 0.16 ---- ----mg/L0.01----Total Phosphorus as P

EN055: Ionic Balance
336ø 132 32.1 ---- ----meq/L0.01----Total Anions

357ø 132 32.5 ---- ----meq/L0.01----Total Cations

3.04ø 0.27 0.60 ---- ----%0.01----Ionic Balance

EP080/071: Total Petroleum Hydrocarbons
<20 <20 <20 ---- ----µg/L20----C6 - C9 Fraction

<50 <50 <50 ---- ----µg/L50----C10 - C14 Fraction

<100 <100 <100 ---- ----µg/L100----C15 - C28 Fraction

<50 <50 100 ---- ----µg/L50----C29 - C36 Fraction

<50^ <50 100 ---- ----µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions
<20C6 - C10 Fraction <20 <20 ---- ----µg/L20C6_C10
<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 ---- ----µg/L20C6_C10-BTEX

<100 <100 <100 ---- ----µg/L100---->C10 - C16 Fraction

<100 <100 170 ---- ----µg/L100---->C16 - C34 Fraction

<100 <100 <100 ---- ----µg/L100---->C34 - C40 Fraction

<100^ <100 170 ---- ----µg/L100---->C10 - C40 Fraction (sum)
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Work Order :

:Client
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IPCM:Project
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Analytical Results
--------MB14MB12MB4BClient sample IDSub-Matrix: WATER

 (Matrix: WATER)
--------30-Jul-2020 06:5030-Jul-2020 09:4530-Jul-2020 11:30Client sampling date / time

----------------EB2020138-003EB2020138-002EB2020138-001UnitLORCAS NumberCompound
Result Result Result ---- ----

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  - Continued
<100^ <100 <100 ---- ----µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN
<1Benzene <1 <1 ---- ----µg/L171-43-2
<2Toluene <2 <2 ---- ----µg/L2108-88-3
<2Ethylbenzene <2 <2 ---- ----µg/L2100-41-4
<2meta- & para-Xylene <2 <2 ---- ----µg/L2108-38-3 106-42-3
<2ortho-Xylene <2 <2 ---- ----µg/L295-47-6
<2^ <2 <2 ---- ----µg/L2----Total Xylenes

<1^ <1 <1 ---- ----µg/L1----Sum of BTEX

<5Naphthalene <5 <5 ---- ----µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates
95.41.2-Dichloroethane-D4 91.7 96.4 ---- ----%217060-07-0
114Toluene-D8 96.4 104 ---- ----%22037-26-5
1054-Bromofluorobenzene 103 108 ---- ----%2460-00-4
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Surrogate Control Limits
Recovery Limits  (%)Sub-Matrix: WATER

Compound CAS Number Low High

EP080S: TPH(V)/BTEX Surrogates
1.2-Dichloroethane-D4 17060-07-0 66 138
Toluene-D8 2037-26-5 79 120
4-Bromofluorobenzene 460-00-4 74 118
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Environmental

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 12EB2023609

:: LaboratoryClient STANMORE IP COAL PTY LTD Environmental Division Brisbane
: :ContactContact BELINDA PARFITT Anna Riddell

:: AddressAddress GPO BOX 2602
BRISBANE QLD 4001

2 Byth Street Stafford QLD Australia 4053

:Telephone 07 4816 7444 :Telephone +61 7 4952 5795
:Project IPCM Date Samples Received : 29-Oct-2020 12:00
:Order number P1002091 Date Analysis Commenced : 30-Oct-2020
:C-O-C number ---- Issue Date : 09-Nov-2020 09:13

Sampler : LIAM HAMERSVELD
Site : ----
Quote number : TV/005/19 v4

16:No. of samples received

14:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information:
l General Comments
l Analytical Results
l Surrogate Control Limits

Additional  information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA /QC Compliance Assessment to assist with 
Quality Review and Sample Receipt Notification.

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Diana Mesa Senior Organic Chemist Brisbane Organics, Stafford, QLD
Kim McCabe Senior Inorganic Chemist Brisbane Inorganics, Stafford, QLD
Morgan Lennox 2IC Organic Chemist Brisbane Organics, Stafford, QLD

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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IPCM:Project
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General Comments
The analytical procedures used by ALS have been developed from established internationally recognised procedures such as those published by the USEPA, APHA, AS and NEPM.  In house developed procedures 
are fully validated and are often at the client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for processing 
purposes.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.
LOR = Limit of reporting
^  = This result is computed from individual analyte detections at or above the level of reporting
ø = ALS is not NATA accredited for these tests.
~ = Indicates an estimated value.

Key :

EG020F (Dissolved Metals by ICP-MS): Limit of reporting raised due to matrix interference.l
EG020T (Total Metals by ICP-MS): Limit of reporting raised due to matrix interference.l
EK067G (Total Phosphorus as P): Some samples were diluted due to matrix interference. LOR adjusted accordingly.l
EP080: Where reported, Total Xylenes is the sum of the reported concentrations of m&p-Xylene and o-Xylene at or above the LOR.l
TDS by method EA-015 may bias high due to the presence of fine particulate matter, which may pass through the prescribed GF/C paper.l
It is recognised that EG020T (Total Metals) is less than EG020F (Dissolved Metals) for some samples. However, the difference is within experimental variation of the methods.l

Sodium Adsorption Ratio (where reported): Where results for Na, Ca or Mg are <LOR, a concentration at half the reported LOR is incorporated into the SAR calculation. This represents a conservative approach 
for Na relative to the assumption that <LOR = zero concentration and a conservative approach for Ca & Mg relative to the assumption that <LOR is equivalent to the LOR concentration.

l
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EB2023609
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Analytical Results
MB4AMB2MB1BC2SB1Client sample IDSub-Matrix: WATER

 (Matrix: WATER)
27-Oct-2020 12:5026-Oct-2020 14:3026-Oct-2020 15:4026-Oct-2020 13:1026-Oct-2020 12:00Client sampling date / time

EB2023609-005EB2023609-004EB2023609-003EB2023609-002EB2023609-001UnitLORCAS NumberCompound
Result Result Result Result Result

EA005P: pH by PC Titrator
7.30 7.20 7.38 7.39 6.85pH Unit0.01----pH Value

EA010P: Conductivity by PC Titrator
8850 7620 3350 7250 52800µS/cm1----Electrical Conductivity @ 25°C

EA015: Total Dissolved Solids dried at 180 ± 5 °C
5610 5020 1970 4350 47900mg/L10----Total Dissolved Solids @180°C

EA025: Total Suspended Solids dried at 104 ± 2°C
<5 12 11 15 3800mg/L5----Suspended Solids (SS)

ED037P: Alkalinity by PC Titrator
<1Hydroxide Alkalinity as CaCO3 <1 <1 <1 <1mg/L1DMO-210-001
<1Carbonate Alkalinity as CaCO3 <1 <1 <1 <1mg/L13812-32-6
49Bicarbonate Alkalinity as CaCO3 609 523 746 383mg/L171-52-3
49 609 523 746 383mg/L1----Total Alkalinity as CaCO3

ED041G: Sulfate (Turbidimetric) as SO4 2- by DA
119Sulfate as SO4 - Turbidimetric 101 35 153 969mg/L114808-79-8

ED045G: Chloride by Discrete Analyser
3100Chloride 2540 836 1900 19200mg/L116887-00-6

ED093F: Dissolved Major Cations
536Calcium 233 82 112 730mg/L17440-70-2
132Magnesium 311 106 165 2130mg/L17439-95-4
1110Sodium 990 484 1270 10700mg/L17440-23-5
22Potassium 6 3 7 4mg/L17440-09-7

EG020F: Dissolved Metals by ICP-MS
<0.01Aluminium <0.01 <0.01 <0.01 0.30mg/L0.017429-90-5

<0.001Antimony <0.001 <0.001 <0.001 <0.005mg/L0.0017440-36-0
0.002Arsenic <0.001 0.008 0.028 <0.005mg/L0.0017440-38-2
0.211Barium 0.152 0.211 0.153 0.233mg/L0.0017440-39-3
0.002Molybdenum <0.001 <0.001 0.003 <0.005mg/L0.0017439-98-7
0.036Rubidium 0.012 0.004 0.013 0.008mg/L0.0017440-17-7
<0.01Selenium <0.01 <0.01 <0.01 <0.05mg/L0.017782-49-2

<0.001Silver <0.001 <0.001 <0.001 <0.005mg/L0.0017440-22-4
8.69Strontium 6.17 2.10 3.63 25.4mg/L0.0017440-24-6

<0.05Iron <0.05 0.07 0.21 0.06mg/L0.057439-89-6

EG020T: Total Metals by ICP-MS
0.04Aluminium 0.01 0.03 0.07 8.84mg/L0.017429-90-5
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:Client
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Analytical Results
MB4AMB2MB1BC2SB1Client sample IDSub-Matrix: WATER

 (Matrix: WATER)
27-Oct-2020 12:5026-Oct-2020 14:3026-Oct-2020 15:4026-Oct-2020 13:1026-Oct-2020 12:00Client sampling date / time

EB2023609-005EB2023609-004EB2023609-003EB2023609-002EB2023609-001UnitLORCAS NumberCompound
Result Result Result Result Result

EG020T: Total Metals by ICP-MS  - Continued
<0.001Antimony <0.001 <0.001 <0.001 <0.005mg/L0.0017440-36-0
0.002Arsenic <0.001 0.007 0.031 0.009mg/L0.0017440-38-2
0.206Barium 0.157 0.217 0.162 0.274mg/L0.0017440-39-3
0.001Molybdenum <0.001 <0.001 0.002 <0.005mg/L0.0017439-98-7
<0.01Selenium <0.01 <0.01 <0.01 <0.05mg/L0.017782-49-2

<0.001Silver <0.001 <0.001 <0.001 <0.005mg/L0.0017440-22-4
8.59Strontium 6.14 2.04 3.70 24.7mg/L0.0017440-24-6
0.11Iron 0.08 0.11 0.49 14.6mg/L0.057439-89-6

EG035F: Dissolved Mercury by FIMS
<0.0001Mercury <0.0001 <0.0001 <0.0001 <0.0001mg/L0.00017439-97-6

EG035T:  Total Recoverable Mercury by FIMS
<0.0001Mercury <0.0001 <0.0001 <0.0001 <0.0001mg/L0.00017439-97-6

EK040P: Fluoride by PC Titrator
<0.1Fluoride 0.2 0.5 0.5 0.3mg/L0.116984-48-8

EK067G: Total Phosphorus as P by Discrete Analyser
0.07 0.02 <0.01 0.02 0.14mg/L0.01----Total Phosphorus as P

EN055: Ionic Balance
90.9ø 85.9 34.8 71.7 569meq/L0.01----Total Anions

86.4ø 80.4 33.9 74.6 677meq/L0.01----Total Cations

2.51ø 3.30 1.19 1.98 8.65%0.01----Ionic Balance

EP080/071: Total Petroleum Hydrocarbons
<20 <20 <20 <20 <20µg/L20----C6 - C9 Fraction

<50 <50 <50 <50 380µg/L50----C10 - C14 Fraction

<100 <100 <100 <100 <100µg/L100----C15 - C28 Fraction

<50 <50 <50 <50 <50µg/L50----C29 - C36 Fraction

<50^ <50 <50 <50 380µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions
<20C6 - C10 Fraction <20 <20 <20 <20µg/L20C6_C10
<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 <20 <20µg/L20C6_C10-BTEX

<100 <100 <100 <100 310µg/L100---->C10 - C16 Fraction

<100 <100 <100 <100 <100µg/L100---->C16 - C34 Fraction

<100 <100 <100 <100 <100µg/L100---->C34 - C40 Fraction

<100^ <100 <100 <100 310µg/L100---->C10 - C40 Fraction (sum)



5 of 12:Page
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:Client
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Analytical Results
MB4AMB2MB1BC2SB1Client sample IDSub-Matrix: WATER

 (Matrix: WATER)
27-Oct-2020 12:5026-Oct-2020 14:3026-Oct-2020 15:4026-Oct-2020 13:1026-Oct-2020 12:00Client sampling date / time

EB2023609-005EB2023609-004EB2023609-003EB2023609-002EB2023609-001UnitLORCAS NumberCompound
Result Result Result Result Result

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  - Continued
<100^ <100 <100 <100 310µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN
<1Benzene <1 <1 <1 <1µg/L171-43-2
<2Toluene <2 <2 <2 <2µg/L2108-88-3
<2Ethylbenzene <2 <2 <2 <2µg/L2100-41-4
<2meta- & para-Xylene <2 <2 <2 <2µg/L2108-38-3 106-42-3
<2ortho-Xylene <2 <2 <2 <2µg/L295-47-6
<2^ <2 <2 <2 <2µg/L2----Total Xylenes

<1^ <1 <1 <1 <1µg/L1----Sum of BTEX

<5Naphthalene <5 <5 <5 <5µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates
1161.2-Dichloroethane-D4 118 125 118 124%217060-07-0
94.0Toluene-D8 92.8 99.4 97.0 95.4%22037-26-5
1084-Bromofluorobenzene 106 114 107 110%2460-00-4
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Analytical Results
MB12MB9BMB9AMB8BMB7Client sample IDSub-Matrix: WATER

 (Matrix: WATER)
27-Oct-2020 08:4027-Oct-2020 14:5027-Oct-2020 15:5026-Oct-2020 17:5027-Oct-2020 11:30Client sampling date / time

EB2023609-012EB2023609-010EB2023609-009EB2023609-008EB2023609-007UnitLORCAS NumberCompound
Result Result Result Result Result

EA005P: pH by PC Titrator
7.22 7.45 7.43 7.96 7.20pH Unit0.01----pH Value

EA010P: Conductivity by PC Titrator
24500 11000 10700 3460 13300µS/cm1----Electrical Conductivity @ 25°C

EA015: Total Dissolved Solids dried at 180 ± 5 °C
18300 8290 8120 2030 10100mg/L10----Total Dissolved Solids @180°C

EA025: Total Suspended Solids dried at 104 ± 2°C
<5 34 214 12 16mg/L5----Suspended Solids (SS)

ED037P: Alkalinity by PC Titrator
<1Hydroxide Alkalinity as CaCO3 <1 <1 <1 <1mg/L1DMO-210-001
<1Carbonate Alkalinity as CaCO3 <1 <1 <1 <1mg/L13812-32-6
466Bicarbonate Alkalinity as CaCO3 111 103 418 352mg/L171-52-3
466 111 103 418 352mg/L1----Total Alkalinity as CaCO3

ED041G: Sulfate (Turbidimetric) as SO4 2- by DA
605Sulfate as SO4 - Turbidimetric 6 3 113 321mg/L114808-79-8

ED045G: Chloride by Discrete Analyser
8630Chloride 3910 3830 891 4580mg/L116887-00-6

ED093F: Dissolved Major Cations
630Calcium 318 296 58 323mg/L17440-70-2
638Magnesium 140 152 108 314mg/L17439-95-4
4430Sodium 1880 1860 557 2240mg/L17440-23-5
23Potassium 16 21 8 24mg/L17440-09-7

EG020F: Dissolved Metals by ICP-MS
<0.01Aluminium <0.01 <0.01 <0.01 <0.01mg/L0.017429-90-5

<0.001Antimony <0.001 <0.001 <0.001 <0.001mg/L0.0017440-36-0
0.004Arsenic 0.011 0.001 0.006 0.029mg/L0.0017440-38-2
0.315Barium 7.63 8.55 0.132 0.764mg/L0.0017440-39-3
0.004Molybdenum 0.001 0.001 0.015 0.005mg/L0.0017439-98-7
0.045Rubidium 0.023 0.034 0.014 0.039mg/L0.0017440-17-7
<0.01Selenium <0.01 <0.01 <0.01 <0.01mg/L0.017782-49-2

<0.001Silver <0.001 <0.001 <0.001 <0.001mg/L0.0017440-22-4
54.7Strontium 13.6 11.5 1.26 15.7mg/L0.0017440-24-6
1.02Iron 0.10 0.56 <0.05 2.52mg/L0.057439-89-6

EG020T: Total Metals by ICP-MS
0.03Aluminium 0.28 1.38 0.64 0.03mg/L0.017429-90-5
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:Client
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IPCM:Project
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Analytical Results
MB12MB9BMB9AMB8BMB7Client sample IDSub-Matrix: WATER

 (Matrix: WATER)
27-Oct-2020 08:4027-Oct-2020 14:5027-Oct-2020 15:5026-Oct-2020 17:5027-Oct-2020 11:30Client sampling date / time

EB2023609-012EB2023609-010EB2023609-009EB2023609-008EB2023609-007UnitLORCAS NumberCompound
Result Result Result Result Result

EG020T: Total Metals by ICP-MS  - Continued
<0.001Antimony <0.001 <0.001 <0.001 <0.001mg/L0.0017440-36-0
0.004Arsenic 0.008 0.002 0.005 0.029mg/L0.0017440-38-2
0.793Barium 7.63 9.21 1.31 0.870mg/L0.0017440-39-3
0.004Molybdenum <0.001 0.001 0.011 0.003mg/L0.0017439-98-7
<0.01Selenium <0.01 <0.01 <0.01 <0.01mg/L0.017782-49-2

<0.001Silver <0.001 <0.001 <0.001 <0.001mg/L0.0017440-22-4
56.0Strontium 13.5 12.2 1.07 15.5mg/L0.0017440-24-6
1.11Iron 0.44 2.88 1.31 2.50mg/L0.057439-89-6

EG035F: Dissolved Mercury by FIMS
<0.0001Mercury <0.0001 <0.0001 <0.0001 <0.0001mg/L0.00017439-97-6

EG035T:  Total Recoverable Mercury by FIMS
<0.0001Mercury <0.0001 <0.0001 <0.0001 <0.0001mg/L0.00017439-97-6

EK040P: Fluoride by PC Titrator
0.1Fluoride 0.2 0.2 0.3 0.1mg/L0.116984-48-8

EK067G: Total Phosphorus as P by Discrete Analyser
<0.05 0.02 0.14 0.05 <0.05mg/L0.01----Total Phosphorus as P

EN055: Ionic Balance
265ø 113 110 35.8 143meq/L0.01----Total Anions

277ø 110 109 36.2 140meq/L0.01----Total Cations

2.19ø 1.38 0.66 0.52 1.03%0.01----Ionic Balance

EP080/071: Total Petroleum Hydrocarbons
<20 <20 <20 <20 <20µg/L20----C6 - C9 Fraction

<50 <50 <50 <50 <50µg/L50----C10 - C14 Fraction

<100 <100 <100 <100 <100µg/L100----C15 - C28 Fraction

<50 <50 <50 <50 <50µg/L50----C29 - C36 Fraction

<50^ <50 <50 <50 <50µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions
<20C6 - C10 Fraction <20 <20 <20 <20µg/L20C6_C10
<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 <20 <20µg/L20C6_C10-BTEX

<100 <100 <100 <100 <100µg/L100---->C10 - C16 Fraction

<100 <100 <100 <100 <100µg/L100---->C16 - C34 Fraction

<100 <100 <100 <100 <100µg/L100---->C34 - C40 Fraction

<100^ <100 <100 <100 <100µg/L100---->C10 - C40 Fraction (sum)
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:Client
EB2023609
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Analytical Results
MB12MB9BMB9AMB8BMB7Client sample IDSub-Matrix: WATER

 (Matrix: WATER)
27-Oct-2020 08:4027-Oct-2020 14:5027-Oct-2020 15:5026-Oct-2020 17:5027-Oct-2020 11:30Client sampling date / time

EB2023609-012EB2023609-010EB2023609-009EB2023609-008EB2023609-007UnitLORCAS NumberCompound
Result Result Result Result Result

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  - Continued
<100^ <100 <100 <100 <100µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN
<1Benzene <1 <1 <1 <1µg/L171-43-2
<2Toluene <2 <2 <2 <2µg/L2108-88-3
<2Ethylbenzene <2 <2 <2 <2µg/L2100-41-4
<2meta- & para-Xylene <2 <2 <2 <2µg/L2108-38-3 106-42-3
<2ortho-Xylene <2 <2 <2 <2µg/L295-47-6
<2^ <2 <2 <2 <2µg/L2----Total Xylenes

<1^ <1 <1 <1 <1µg/L1----Sum of BTEX

<5Naphthalene <5 <5 <5 <5µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates
1161.2-Dichloroethane-D4 120 120 120 117%217060-07-0
91.8Toluene-D8 93.4 96.2 93.2 93.8%22037-26-5
1054-Bromofluorobenzene 110 108 104 106%2460-00-4
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Analytical Results
----IPCM Trip BlankIPCM GW Field BlankIPCM GW DuplicateMB14Client sample IDSub-Matrix: WATER

 (Matrix: WATER)
----22-Oct-2020 15:0028-Oct-2020 07:0027-Oct-2020 00:0026-Oct-2020 16:45Client sampling date / time

--------EB2023609-016EB2023609-015EB2023609-014EB2023609-013UnitLORCAS NumberCompound
Result Result Result Result ----

EA005P: pH by PC Titrator
7.81 7.28 6.87 ---- ----pH Unit0.01----pH Value

EA010P: Conductivity by PC Titrator
3060 24500 <1 ---- ----µS/cm1----Electrical Conductivity @ 25°C

EA015: Total Dissolved Solids dried at 180 ± 5 °C
1860 18600 <10 ---- ----mg/L10----Total Dissolved Solids @180°C

EA025: Total Suspended Solids dried at 104 ± 2°C
<5 5 <5 ---- ----mg/L5----Suspended Solids (SS)

ED037P: Alkalinity by PC Titrator
<1Hydroxide Alkalinity as CaCO3 <1 <1 ---- ----mg/L1DMO-210-001
<1Carbonate Alkalinity as CaCO3 <1 <1 ---- ----mg/L13812-32-6
456Bicarbonate Alkalinity as CaCO3 472 3 ---- ----mg/L171-52-3
456 472 3 ---- ----mg/L1----Total Alkalinity as CaCO3

ED041G: Sulfate (Turbidimetric) as SO4 2- by DA
114Sulfate as SO4 - Turbidimetric 608 <1 ---- ----mg/L114808-79-8

ED045G: Chloride by Discrete Analyser
744Chloride 8630 <1 ---- ----mg/L116887-00-6

ED093F: Dissolved Major Cations
60Calcium 634 <1 ---- ----mg/L17440-70-2

135Magnesium 649 <1 ---- ----mg/L17439-95-4
425Sodium 4370 <1 ---- ----mg/L17440-23-5
12Potassium 23 <1 ---- ----mg/L17440-09-7

EG020F: Dissolved Metals by ICP-MS
<0.01Aluminium <0.01 <0.01 ---- ----mg/L0.017429-90-5

<0.001Antimony <0.001 <0.001 ---- ----mg/L0.0017440-36-0
0.004Arsenic 0.004 <0.001 ---- ----mg/L0.0017440-38-2
0.063Barium 0.322 <0.001 ---- ----mg/L0.0017440-39-3
0.001Molybdenum 0.004 <0.001 ---- ----mg/L0.0017439-98-7
0.018Rubidium 0.044 <0.001 ---- ----mg/L0.0017440-17-7
<0.01Selenium <0.01 <0.01 ---- ----mg/L0.017782-49-2

<0.001Silver <0.001 <0.001 ---- ----mg/L0.0017440-22-4
1.04Strontium 55.7 0.004 ---- ----mg/L0.0017440-24-6

<0.05Iron 1.04 <0.05 ---- ----mg/L0.057439-89-6

EG020T: Total Metals by ICP-MS
0.02Aluminium 0.02 <0.01 ---- ----mg/L0.017429-90-5
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Analytical Results
----IPCM Trip BlankIPCM GW Field BlankIPCM GW DuplicateMB14Client sample IDSub-Matrix: WATER

 (Matrix: WATER)
----22-Oct-2020 15:0028-Oct-2020 07:0027-Oct-2020 00:0026-Oct-2020 16:45Client sampling date / time

--------EB2023609-016EB2023609-015EB2023609-014EB2023609-013UnitLORCAS NumberCompound
Result Result Result Result ----

EG020T: Total Metals by ICP-MS  - Continued
<0.001Antimony <0.001 <0.001 ---- ----mg/L0.0017440-36-0
0.002Arsenic 0.003 <0.001 ---- ----mg/L0.0017440-38-2
0.069Barium 0.620 <0.001 ---- ----mg/L0.0017440-39-3

<0.001Molybdenum 0.003 <0.001 ---- ----mg/L0.0017439-98-7
<0.01Selenium <0.01 <0.01 ---- ----mg/L0.017782-49-2

<0.001Silver <0.001 <0.001 ---- ----mg/L0.0017440-22-4
1.10Strontium 49.0 <0.001 ---- ----mg/L0.0017440-24-6
0.07Iron 1.08 <0.05 ---- ----mg/L0.057439-89-6

EG035F: Dissolved Mercury by FIMS
<0.0001Mercury <0.0001 <0.0001 ---- ----mg/L0.00017439-97-6

EG035T:  Total Recoverable Mercury by FIMS
<0.0001Mercury <0.0001 <0.0001 ---- ----mg/L0.00017439-97-6

EK040P: Fluoride by PC Titrator
<0.1Fluoride <0.1 <0.1 ---- ----mg/L0.116984-48-8

EK067G: Total Phosphorus as P by Discrete Analyser
0.05 <0.05 0.01 ---- ----mg/L0.01----Total Phosphorus as P

EN055: Ionic Balance
32.5ø 266 0.06 ---- ----meq/L0.01----Total Anions

32.9ø 276 <0.01 ---- ----meq/L0.01----Total Cations

0.65ø 1.88 ---- ---- ----%0.01----Ionic Balance

EP080/071: Total Petroleum Hydrocarbons
<20 <20 <20 <20 ----µg/L20----C6 - C9 Fraction

<50 <50 <50 ---- ----µg/L50----C10 - C14 Fraction

<100 <100 <100 ---- ----µg/L100----C15 - C28 Fraction

<50 <50 <50 ---- ----µg/L50----C29 - C36 Fraction

<50^ <50 <50 ---- ----µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions
<20C6 - C10 Fraction <20 <20 <20 ----µg/L20C6_C10
<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 <20 ----µg/L20C6_C10-BTEX

<100 <100 <100 ---- ----µg/L100---->C10 - C16 Fraction

<100 <100 <100 ---- ----µg/L100---->C16 - C34 Fraction

<100 <100 <100 ---- ----µg/L100---->C34 - C40 Fraction

<100^ <100 <100 ---- ----µg/L100---->C10 - C40 Fraction (sum)
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:Client
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IPCM:Project
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Analytical Results
----IPCM Trip BlankIPCM GW Field BlankIPCM GW DuplicateMB14Client sample IDSub-Matrix: WATER

 (Matrix: WATER)
----22-Oct-2020 15:0028-Oct-2020 07:0027-Oct-2020 00:0026-Oct-2020 16:45Client sampling date / time

--------EB2023609-016EB2023609-015EB2023609-014EB2023609-013UnitLORCAS NumberCompound
Result Result Result Result ----

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  - Continued
<100^ <100 <100 ---- ----µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN
<1Benzene <1 <1 <1 ----µg/L171-43-2
<2Toluene <2 4 <2 ----µg/L2108-88-3
<2Ethylbenzene <2 <2 <2 ----µg/L2100-41-4
<2meta- & para-Xylene <2 <2 <2 ----µg/L2108-38-3 106-42-3
<2ortho-Xylene <2 <2 <2 ----µg/L295-47-6
<2^ <2 <2 <2 ----µg/L2----Total Xylenes

<1^ <1 4 <1 ----µg/L1----Sum of BTEX

<5Naphthalene <5 <5 <5 ----µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates
1211.2-Dichloroethane-D4 121 122 122 ----%217060-07-0
94.5Toluene-D8 93.5 94.2 94.6 ----%22037-26-5
1084-Bromofluorobenzene 108 110 104 ----%2460-00-4
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:Client
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IPCM:Project
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Surrogate Control Limits
Recovery Limits  (%)Sub-Matrix: WATER

Compound CAS Number Low High

EP080S: TPH(V)/BTEX Surrogates
1.2-Dichloroethane-D4 17060-07-0 66 138
Toluene-D8 2037-26-5 79 120
4-Bromofluorobenzene 460-00-4 74 118
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IMPORTANT INFORMATION 
 
 

1. This report is prepared and written in the context of the proposals stated in the 
introduction to this report and its contents should not be used out of context.  
Furthermore new information, developing practices and changes in legislation 
may necessitate revised interpretation of the report after its original submission. 

2. The copyright in the written materials shall remain the property of C&R Consulting 
but with a royalty-free perpetual licence to the client deemed to be granted on 
payment in full to C&R Consulting by the client of the outstanding amounts. 

3. The report is provided for sole use by the addressees and is confidential to them 
and their professional advisors.  No responsibility whatsoever for the contents of 
the report will be accepted to any person other than the addressees. 

4. Where data have been supplied by the client or other sources, including data from 
previous site audits or investigations, it has been assumed that the information is 
correct, but no warranty is given to that effect.  While reasonable care and skill 
has been applied in review of these data, no responsibility can be accepted by 
C&R Consulting for inaccuracies in the data supplied. 

5. This report contains only available factual data obtained for the site/s from the 
sources described in the text.  These data were related to the site/s on the basis 
of the location information made available to C&R Consulting by the client. 

6. The assessment of the site/s is based on information supplied by the client, and 
on-site inspections by C&R Consulting.  

7. The report reflects both the information provided to C&R Consulting in documents 
made available for review and the results of observations and consultations by 
C&R Consulting staff. 
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2. BACKGROUND 

2.1 MINE DETAILS AND LOCATION 

IPC is located within the Isaac Regional Council on both freehold land and state leasehold 
land in Central Queensland, approximately 10 km to the northeast of Moranbah and 140 km 
southwest of Mackay (Figure 1).  The project is situated immediately north of the Peak Downs 
Highway between Moranbah and Coppabella, and has a rail loop off the south of the 
Goonyella branch rail line (Figure 1).   

Historically, IPC operations have been conducted on ML70342, separated into five primary 
pits: N1, N2, S1, S2 and the S3 pits.  The N pits are north of Smokey Creek, which bisects 
the mining lease area.  The three S pits are south of this watercourse, with the S3 pit currently 
acting as the main water storage for the site.  IPE operations were granted approval in 2018, 
involving the expansion of IPC operations into ML700016, ML700017, ML700018 and 
ML700019.   
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Figure 1: IPC location within Central Queensland. 
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Table 1:  Stratigraphic units of the Isaac Plains region.  

Map 
Sym# Age Group Name/Formation Short Description 

Cza 
Q

ua
te

rn
ar

y 
 

 
Alluvium 

 
 

Alluvium: mud, sand, minor gravel  

Colluvium and residual soil: mud, sand, 
gravel## 

Czb 

C
en

oz
oi

c 

 Cenozoic basalt Basalt flows 

Czs*  Suttor formation* Sandstone, mudstone, claystone 

Ki* 

C
re

ta
ce

ou
s 

 

 
 
Unnamed* 

 
 

Instrusives: granodiorite, diorite, gabbro 

TRr 

T
ria

ss
ic

 

R
ew

an
 G

p.
 

Rewan fm. Green lithic sandstone, green and red 
sandstone and mudstone 

Pwj 

P
er

m
ia

n 

B
la

ck
w

at
er

 G
ro

up
 Rangal coal 

measures 

Lithic sandstone, coal, siltstone, 
carbonaceous shale, mudstone (locally 
cherty), rare, pebbly sandstone 

Pwt Fort Cooper coal 
measures 

Medium to coarse-grained, volcanolithic 
sandstone, conglomerate, tuff, 
tuffaceous mudstone, coal, shale 

Pwb* Mooranbah coal 
measures* 

Lithic sandstone, siltstone, shale, coal, 
mudstone, conglomerate 

Pb* Back Creek Group* Marine sandstone, siltstone, shale 

#Map symbols as per 1:100,000 geological maps Harrybrandt (8554) and Grosvenor Downs (8553) (GSQ, 2014). 

*Formation/unit is present outside the lease area and is not discussed at length in the text. 
##Several generations of alluvium and colluvium exist, but only the older, more substantive one is mapped in 
1:100,000 geological maps Harrybrandt (8554) and Grosvenor Downs (8553) (GSQ, 2014). 





 

 13 

 

 

Figure 3: Groundwater monitoring network at IPC. 
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4. EXCEEDANCE INVESTIGATION 

Data supplied to C&R for the purpose of this investigation included Microsoft Excel 
spreadsheets, laboratory certificates of analysis and groundwater field sheets.  Time series 
charts were generated for each exceeding parameter to identify the potential for trending 
results.  The IBM SPSS software package was used to undertake bivariate correlation 
analysis between parameters to quantify any observed relationships.   

4.1 BURTON COAL BORE 2 

Groundwater in the vicinity of the IPC generally follows surface topography in a southwest 
direction (Klohn Crippen Berger [KCB], 2016).  The Burton Coal Bore 2 is positioned 
hydraulically up-gradient of mining at the IPC, adjacent to Smoky Creek and the Goonyella 
rail system.   

The bore targets the Rewan Group stratigraphic unit, characterised by saline water quality 
associated with the low hydraulic conductivity and long residence time of the groundwater 
(KCB, 2016).  The aquifer is recharged via rainfall infiltration in areas where the unit outcrops, 
as well as from seepage from the overlying stratigraphic units (KCB, 2016).  

The Burton Coal Bore 2 is not currently used as a water supply (KCB, 2016). 

 EXCEEDED GROUNDWATER CONTAMINANT TRIGGERS   

Multiple exceedances with Burton Coal Bore 2 were noted in the April 2020 round of 
groundwater monitoring (Table 3).    

Table 3:  Burton Coal Bore 2 (BCB2) exceedance values in April 2020. 

Parameter Unit EA Trigger Value 
BCB2 April 2020 

Value 

T - Aluminium mg/L 0.01 0.07 

Chloride mg/L 1900 2310 

Calcium mg/L 170 193 

Total Dissolved Solids mg/L 3900 4770 

Electrical Conductivity µS/cm 6700 7520 

Magnesium mg/L 230 287 

The groundwater contaminant limits stipulated within the EA do not specifically state whether 
the thresholds are applicable to dissolved or total metal concentrations.  If applied against 
dissolved aluminium levels, there would be no exceedances, as the concentration reported 
in April was below the limit of reporting (<0.01 mg/L).  This is also the average value for 
dissolved aluminium (<0.1 mg/L) in Burton Coal Bore 2 since January 2016.  However, if the 
contaminant limit is applied to the total aluminium, then the April concentration of 0.07 mg/L 
would be considered an exceedance (Table 3).  The April value for total aluminium is within 
the historic range, with an overall average concentration of 0.38 mg/L.  Considering that the 
average value calculated since 2016 is far greater than the contaminant limit (<0.01 mg/L) 
that was determined from site-specific data, it is therefore believed that the contaminant limits 
stipulated within the EA refer to the dissolved metal concentration.  Therefore, the dissolved 
aluminium concentration captured in April 2020 is classed as compliant.  
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The recent years of marginal wet seasons has had the effect of concentrating the dissolved 
solids in the aquifer system.  This effect has been compounded by the fact that the region is 
currently within an extended dry cycle (identified in Section 2.2).  The trend of increasing 
concentration of dissolved solids indicates water is being lost from the system, while salts 
remain.   

Standing water levels in Burton Coal Bore 2 have been recorded since June 2008 (Figure 
4).  When the standing water levels are overlayed with local rainfall, the bore appears to be 
highly influenced by rain (or lack thereof), supporting the claim that the aquifer is recharged 
via rainfall infiltration.   

Over the 2011 wet season, the standing water level rose sharply following high rainfall totals 
and then declined steadily in the following years alongside marginal wet seasons.  The level 
rose again following higher rainfall totals in the 2016 and 2017 wet seasons, but has 
subsequently declined following dryer years thereafter (Figure 4).   

 

Figure 4:  Local rainfall and standing water level in Burton Coal Bore 2 

Total dissolved solids (TDS) recorded in Burton Coal Bore 2 since 2010 are occasionally 
characterised by high variability and both increasing and decreasing trends (Figure 5).  The 
most recent trend has seen an increase in TDS to the point of exceeding the GCT (3900 
mg/L) in October 2018 and again in January 2019.   

Results from a Pearson correlation analysis reveal the observed trends in TDS are 
significantly and inversely correlated to the standing water levels (r = -0.776, n = 27, p < 
0.001).  This correlation is charted in Figure 5 and reveals a clear relationship between the 
two (note: standing water level has been inversed for visual purposes).  Standing water levels 
and water quality are currently measured on a quarterly basis and have been recorded from 
Burton Coal Bore 2 on 37 occasions since June 2008.   

The observed trends are highly indicative of evapotranspiration processes: the sum of 
evaporation and plant transpiration.  The Burton Coal Bore 2 is located within the riparian 
corridor of Smoky Creek, surrounded by remnant vegetation consisting of large, deep-rooted 
trees.  Standing water levels in the bore are known to be relatively shallow, with water levels 
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as shallow as 7.26 m below ground level.  The combination of deep tree roots and capillary 
action can draw water from depths, lowering the zone of saturation and concentrating salts.   

The current increasing trend in TDS is therefore inferred to be an expression of the climatic 
conditions in the area and not resulting from mining impacts.  As the TDS and electrical 
conductivity (EC) are interrelated, similar observations are made for EC (Figure 6).   

Three major ions (magnesium, calcium and chloride) exceeded the trigger values in Burton 
Coal Bore 2.  Time series charts for these ions are displayed in Figure 5 through Figure 9.  
Each chart shows both the increasing and decreasing periods closely related to TDS trends.   

While TDS in Burton Coal Bore 2 is above the ANZECC (Australian and New Zealand 
Environment and Conservation Council) and ARMCANZ (Agricultural and Resource 
Management Council of Australia and New Zealand) (2000) salinity tolerance for beef cattle 
(4000 mg/L), the bore is not currently used to supply livestock drinking water.   

 

Figure 5: Total dissolved solids and inverse standing water level in Burton Coal 
Bore 2. 

 












































