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Caley Valley Wetlands — preliminary assessment of impacts.

Executive summary

The Department of Science, Information Technology and Innovation (DSITI) was commissioned4o
conduct a Preliminary Site Assessment of Caley Valley Wetlands adjacent to the Abbot PointBulk
Coal Terminal (Abbot Point Terminal). The site had been subject to an authorised release 6f water
from the secondary settlement pond (which is part of the stormwater system) from Abbot Paint
Terminal.

Satellite imagery collected after Tropical Cyclone Debbie appeared to show dark waters
downstream of a release point extending into the wetland. Consistent with a temporary@missions
licence (TEL), the coal terminal operator, Abbot Point Bulkcoal Pty Ltd, sampled the'stormwater
release as soon as practicable and safe. The results of testing indicated:that the release into'the
wetland was below the thresholds set in the licence condition.

In April 2017, staff from DSIT| and the Department of Environment and Heritage Protection (EHP)
wetland group undertook a preliminary assessment of the sité. The objective for the preliminary
site assessment was to assess the presence or otherwise®f coal fines associated with the release,
and if present, to undertake an initial assessment as to Whether this has caused impacts to the
wetlands. This report provides a summary of results from thesApril sampling program.

The Caley Valley is a nationally important wetland and is listed in the Directory of Important
Wetlands in Australia. The site contains coastal grass sedge wetland, mangroves, saltmarsh,
creeks and channels and a lacustrine wetland (a lake). The Caley Valley Wetlands complex is a
large relatively intact wetland system gévering an area of about 5154 hectares. Although the
wetland has been modified, it suppaftts a wide‘range of wetland values including migratory and
threatened birds.

Key findings of this preliminary assessment weret

¢ Although there wére indications of recent flooding, there was little visual evidence of coal
fines across the whole of the'wetland. This is consistent with trace levels (<1%) of coal
measured at most sites.

e Coal fines were only visually observed at a site immediately downstream of the licensed
discharge point to the south of the spillway of settlement pond 2. This is consistent with the
reslilts from.the sediment analysis at this site, which found that coal composed
approximately»10% of the sample. There appeared to be partial coverage of the wetland
substrate and the lower stems of marine couch (Sporobolus virginicus) with coal fines.
Even so, there did not appear to be any impediment to growth of wetland plants in this area
as new growth, in response to the recent flooding, was evident.

e Minor coneentrations (approximately 2%) of coal fines were measured downstream of the
spillway at a site in the wetlands opposite the licensed discharge point site.

Coal fines do not appear to have caused widespread impacts in the wetland. It is likely that any
impacts from the stormwater discharge were mitigated by the large amount of water flowing
naturally through the wetland. Nonetheless, further assessment is warranted to more accurately
delineate the area potentially impacted downstream of the licensed discharge point, and to monitor
the response of the wetland to the authorised discharge.
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1 Introduction

Satellite imagery collected after Tropical Cyclone Debbie appeared to show dark water in the Caley
Valley Wetland downstream of the Abbot Point Bulk Coal Terminal (Abbot Point Terminal). The
Caley Valley wetland is adjacent to the Abbot Point Terminal and was subject to an authorised
temporary release of stormwater runoff from the coal terminal during Tropical Cyclone Debbie.
DSITI was commissioned to conduct a preliminary assessment of potential impacts in the'wetlands
from an authorised release of contaminated water from the adjoining coal loading terminal.

As required under the temporary emissions licence, the Coal Terminal operator, Abbot Point Bulk
Coal Pty Ltd, sampled at their licensed discharge point into the wetland as soon as practicable and
safe. The authorisation set limits for contaminant levels of 100 mg/L for suspendedisolids,
including coal fines, with a pH no greater than pH 9. The authorised release period was from

27 March to 30 March 2017. The water sample results were within the thresholds set under the
licence conditions. The temporary emissions licence (TEL) is presented as Attachment A.

Caley Valley Wetlands are large, nationally important wetlands that providehabitat for several
threatened waterbirds, such as the Australian painted snipé. Media reports in early April 2017
showed images indicating that the whole of the wetlands had been impacted by coal fines released
during Cyclone Debbie. Subsequently, concerns were raised that environmiental harm had
occurred across the wetland.

The objective for the preliminary site assessmentwas to assess the presence or otherwise of coal
fines associated with the release, and if présent, to undertake ap initial assessment as to whether
this has caused impacts to the wetlands. Between 27 and 28 April 2017, DSITI and EHP staff

undertook a sediment investigation t@ identify whether coal had smothered the wetland sediment.

2 Site Description

Caley Valley Wetlands‘are nationally.important wetlands covering an area of about 5154 ha and
the wetland is listed in the Direétory of Important Wetlands in Australia. The site is a complex
system of wetland types and has a diversity of habitats, including coastal grass sedge wetland,
mangroves, séltmarsh, creeks and channels and a lake. The wetlands are located in the dry tropics
and are subject toiseasonal changes in the extent of fresh water inundation. The consequential
wetting@nd drying eycle of these wetlands is critical to the environmental values they support.

Ovér the past 60 years the site has been subject to several modifications, including the
construction of bund walls that have changed the hydrology of the site — limiting the influence of
the tidal waters on the site. Although the wetland has been modified, it supports a wide range of
wetland values, including habitat for migratory and threatened birds.

2.1 Key Nature Conservation Values

Caley Valley Wetlands are a Matter of State Environmental Significance, providing habitat for large
numbers of waterbirds, including threatened and migratory birds, with up to 48,000 waterbirds
observed on site during high use times (BAAM 2012). The coastal grass-sedge wetlands is
particularly important habitat for the endangered Australian painted snipe (Rostratula australis) with
sightings at several locations (Figure 1). Such habitats occurs to the south and the west of the
settlement pond spillway, and therefore, the presence of this species within the wetland was a
concern following the release of waters containing coal fines.

OH-DIL 17/18.045.004
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Caley Valley Wetlands — preliminary assessment of impacts.

The adjoining saltmarsh within the estuarine wetland also provides habitat for threatened migratory
shorebirds that seasonally access the area. For example, Figure 1 shows observations of critically
endangered eastern curlew (Numenius madagascariensis) within the Caley Valley Wetlands.

The site assessment took into consideration the known habitat for threatened waterbirds so as to
assess potential impacts on the wildlife habitat.

3 Surrounding Land Use

The landscape surrounding the wetland contains a mix of cleared grazing land and native forests.
The wetland is located in a valley surrounded by Mount Roundback, Mount Luce anddlount Little,
which are largely covered by remnant vegetation. There is a quarry located near Abbot Point
supplying aggregate for construction, road sealing and rail purposes.

Cleared areas within the Salisbury Plain and Don River catchment are used for cattle.grazing.
Although grazing can be a compatible land use, erosion associated with some grazing practices
contributes to downstream sedimentation.

4 Limitations

4.1 Access

Access to this large wetland system was limited and ag'a result sampling was confined to the edge
of the wetland. The selection of samiple sites wias guided by potential locations of contamination,
known locations of threatened wildlife and.gaps in baseline information.

4.2 Information Gaps

Key information gaps that limit the interpretation of survey results are:

e Baseline sediment quality conditions. The lack of baseline sediment quality data has limited the
scope of the analysis of impaets.

o Seasonal variations in vegetation, especially during flood events. Wetting and drying cycles,
and@ssociated changes in vegetation structure are not well documented. This is an important
information gap thathas reduced the ability to assess impacts of coal residue accumulation in
the wetland.

o Waterbird Habitat Usage. There is a lack of information on waterbird use of the wetland over
time.

|
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Caley Valley Wetlands — preliminary assessment of impacts.

5 Potential sources of contamination.

Material, whether it is coal fines, sediment or other contaminants from the stockpile of coal, has the
potential to mobilise directly into the wetland stormwater runoff. Coal residues from the Terminal's
stockpile are channelled into stormwater treatment ponds — and may move into the wetland
environment during high flow periods. Smothering of organisms including benthic communities is
the main risk from coal particles released to water (GHD 2012; Berry et al. 2016; Berryret al. 2017).
The leaching of contaminants from coal is a potential risk to aquatic ecosystems owever, recent
studies have shown the risk associated with metals and/or polycyclic aromatic hydrocarbens (PAH)
leaching from coal into seawater is low (Cabon et al. 2007; Jaffrennour et al. 2007;leticas and
Planner 2012; Berry et al. 2016; Berry et al. 2017). As such, the preliminary assessment focused
on risk associated with the smothering of benthic communities.

Freshwater enters the wetlands via runoff from the Salisbury Plain and the slopés ta the south and
south east from Mount Roundback and Mount Little. Surface water from theCoal Terminal’s
stormwater treatment ponds most likely contributes a relatively small amount of water to the
wetland. Previous studies (BMT WBM 2012) demonstratéd that dufing high'rainfall events, the
wetland receives floodwater from the Don Catchment — a potential sourcef significant sediment
loads.

6 Methods

6.1 Visual assessment

Prior to the site inspection, satéllite and aerial images and other spatial data were examined to
guide the selection of sampling sites. This inelu@ied mapping of threatened waterbirds known to
occur in the wetland.

Sites were visited and photegfaphs were taken at each site. Each site was visually assessed for
coal fines and impacts on the lecal wetland environment. Images are presented in Attachment 2.

The field inspection incorporated the use of remotely piloted aircraft systems (or drones) equipped
with camieras as platforms to assist in the collection of information on-site regarding the extent of
the impact. The dronegfill the gap between the satellites images and on ground monitoring and
en@bled the surveying to be more targeted. The drone provided real-time monitoring and was able
to fly at lower altitudes providing detailed images of the wetland substrate. While on site, a drone
was used to make observations of inaccessible locations including known waterbird habitat. The
drone operator took extreme care not to disturb birds during the operation.

6.2 Sampling sites

Between 27 and 28 April 2017, eight sites were sampled for water and sediments. Sampling
locations were identified with the aid of satellite images. Areas that appeared to be dark were
targeted for sampling (Figure 2). Threatened waterbird habitat was also a consideration in the
identification of sample sites.

Seven sites were within the wetland (Figure 2 and Figure 3), and a water and sediment sample
was collected from the secondary settlement pond at Abbot Point Terminal (Figure 3).

DOH-DL 17/18-045-004
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Figure 2: Copernicus Sentinel-2 satellite image{11 April 2017) of Caley Valley wetland and sediment
sampling locations. The image is displayed as a true colour composite with bands 4, 3 and 2
assigned respectively to the red, green and blue colours. The satellite image was used to help
identify sampling locations.

The sites sampled are shown inl Figure 2 @nd Figure 3 and are listed below.

CV-S2-0417. Secondary settlement pond on the Abbot Point terminal site, immediately
upstream«f.spillway and autherised release point W1. Sample collected from edge of the
settlement pond.

CV4DS1-0417. Site immediately downstream of authorised release point W1.
CV-0ODS-0417. Site on the opposite end of the spill way to CV-DS1-0417.

CV-BG-0417. Site on western arm of the freshwater wetland, not immediately downstream of
the spillway runoff.

CV-EB-0417. Site on northern end of eastern bund.

CV=BO-0417. Site at outflow pipe on southern end of the eastern bund.
CV-PS2-0417. Southern site near known painted snipe sightings.
CV-SC-0417. Site in Saltwater Creek.
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6.3 Sediment Sampling

At each sampling location composite sediment samples were taken. This involved the collection of
five replicate samples of approximately 10x10 c¢cm in area and approximately 1 cm depth at each
site and combining them together before taking a subsample for analysis. This is a standard field
sample practice as sediments can be highly heterogeneous and compositing a number of 8amples
into a single sample is a way of adjusting for variation found in sediment samples.

Samples were collected using a stainless steel trowel and were mixed in a stainless steel bowl. Al
equipment was thoroughly cleaned between sites. Disposable gloves were used when colleeting
samples, with a fresh pair used at each site. From each composite sample, duplicate samples
were obtained by splitting the contents of the bowl into two jars. Samples were kept chilled on/ice
after collection.

Samples were sent to the University of Queensland Materials Performange (UQMP)laboratory for
analysis of the percentage of coal in each sample. Analysis wasundertakenising both Stereo
microscopy and Scanning Electron Microscopy (SEM), combined with Energy Dispersive
Spectroscopy (EDS) that was used to identify the elemental composition of particles. Laboratory
reports are presented in Attachment 3, and a more detailed explanation of the methodology is also
provided in Attachment 3.

6.4 Water Sampling

As this survey was primarily a sedimentguality survey,.onlytotal suspended solids (TSS) samples
were analysed and in situ water quality data collected using a YSI 556 MPS multi-parameter meter.
Elevated TSS results can be related to.sediment inputs. Disposable gloves were used when
collecting samples, with a fresh pair being used at each site to prevent contamination of samples.
Samples were kept chilled afi ice after colleetiondSamples were taken to Brisbane by DSITI staff
and stored in a locked fridge.

Water samples taken for TSS analysis were sent to Australian Laboratory Services (ALS), a
National Association of Testing Authorities (NATA) Australia accredited laboratory.
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O

7 Results

7.1 Visual assessment

Observations were recorded at each site using a camera and a video recorder (images of each site
are presented in Attachment 2). Although there were indications of recent flooding, there was little
evidence of coal fines across the whole of the wetland. This is consistent with the trace levelsiof
coal measured at most sites sampled within the wetland.

Coal residues were only observed at a site downstream of the licensed discharge point (CV=BS1-
0417). It is not unexpected that an accumulation of the coal fines would be present atthis site. This
may be associated with the authorised release of settlement pond water into the wetland, which
was reported to have up to 80 mg/L of suspended solids, and below thé TEL limit of 100 mgiL..

The impacts at this site included what appeared to be partial coverage of the wetland substrate
with coal fines and coal residue, and partially discolouring of thélower stems®f the marine couch
(Sporobolus virginicus). This is consistent with the sediment@nalysis at this site.

Although there was evidence of discolouration and what appeared to be coal residues, there did
not appear to be any impediment to growth of wetland plants,sdch as mangrove clubrush
(Schoenoplectus litoralis), which is responding (i.e. emerging as,new growth) to the recent flooding
(Figure 4).

Figure 4: Mangrove clubrush (Schoenoplectus litoralis) is the bright green emerging reed in this
photo at site CV-DS1-0417.

7.2 Coal in Sediment Results

The estimates of coal in the sediment showed that the highest percentage of coal (approximately
10%) was found immediately downstream of the licensed discharge point (Table 1). Approximately
2% coal (Table 1) was found in the sediment of the secondary settlement pond (CV-S2-0417) and
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downstream of the spillway (CV-ODS-0417) at the opposite side of the wetland to CV-DS1-0417
(Figure 3). Trace amounts (<1%) of coal were detected at all other sites (Table 1). These results
were consistent with observations made in the wetland, and indicate that widespread smothering of
the wetland by coal fines did not occur.

Table 1: Estimate of percentage of coal in sediment. Green shaded cell indicates secondary.@n-site
settlement pond, orange shaded cells indicate sites immediately downstream of spill way, blue
shaded cells indicate general wetland sites

Estimate of percentage of coal in

sediment
OV-82-0417 _ 2%
CV-DS1-0417 10% T
| CV-ODS-0417 | % O \
| CV-BG-0417 : _h_i_ ' trace 0
| CV-EB-0417 Y 2 v
| CV-BO-0417 ' e tracedl
| CV-PS2-0417 ¢ A
| CV-SC-0417 i trace

7.3 Water Quality Results

In situ water quality data an@ TSS results were gompared to the Queensland Water Quality
Guidelines (QWQG) (EHP 2009) for upper estuarine waters in the Central Coast Region (Table 2)
where applicable.

pH exceeded the QWQG at three of the seven sites (Table 2). Elevated pH levels have been
reported in théwetlands previously, with pH exceeding the upper guideline value of pH 8.4
throughoutthe wetlands depending on the time of the year and site (GHD 2013, BMT WBM 2015),
with a m@ximum of pH 9.5 measured historically in the wetland to the east of the eastern bund
(BMTWBM 2015).

The dissolved oxygen (DO) concentration (measured as % saturation) exceeded the guidelines at
all sites (Table 2). Historically, dissolved oxygen concentrations have been highly variable in the
wetland (GHD 2013 and BMT WBM 2015), with concentrations of up to 325% saturation being
measured in the wetland to the east of the eastern bund (BMT WBM 2015). Large mats of benthic
glgae andyalgae covering vegetation was noted at many sites, which would contribute to the high
concentrations of oxygen in the waters.

TSS exceeded the QWQG at only two sites, CV-DS1-0417 on 27 April 2017 and CV-PS2-0417 on
28 April 2017 (Table 2). A second sample collected at CV-DS1-0417 on the 28 April 2017 was
below the QWQG, illustrating the variability in water quality over time (Table 2). Historically, TSS
measurements that exceeded the QWQG have been found throughout the wetland, but in general
were less than 60 mg/L (GHD 2013).

|
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Although pH, DO and TSS measurements exceeded the QWQGs at a number of sites, overall, the
water quality measurements obtained between 27 and 28 April 2017 were within historical limits,
and did not indicate anything unusual occurring in terms of physico-chemical parameters at the
time of sampling.

Table 2: Total suspended solid and in situ results from sampling compared to Queensland Water
Quality Guideline (EHP 2009)

Date and time Temperature pH range Dissolved Electrical Total
(°C) oxygen (% | conductivity | Suspended
saturation (mS/cm) Solids
range) (mg/L)
Qwasc 7.0-8.4 70-100 N/A 25
Upper w
Estuarine [
Central Coast
Region .
CV-DS1-0417 27/04/2017 9:10 29.60 ' 7.5% 101.7 6.821 44
28/04/2017 12:15 14
CV-BG-0417 l 27/04/2017 11:40 29.09 8.77 112.0 4.987 <5
s » ) R S .. - SIS - —— . WE. -
| CV-ODS-0417 27/04/2017 12:50 28.90¢ 7.92 103.7 5.75 : 12
i CV-SC-0417 | 27/04/2017 15:00 29.71 8.28 ! 101.8 0.962 3 25
i CV-BO-0417 | 28/04/2017 8:15 23.80 8.92 113.2 4.621 6
| CV-EB-0417 | 28/04/2017 9:30 23.87 9.55 136.3 5.024 7
i CV-PS2-0417 28/04/2017 10:15 24,22 8.44 135.2 4.311 36

8 Conclusion

Based ondthe available results, coal fines do not appear to have caused widespread impacts in the
wetland, There was evidence of coal fines on the surface of the muddy substrate and base of the
vegeftation in a relativeljysmall area in the vicinity of the licensed discharge point. It is likely that the
impacts from the stormwater discharge were mitigated by the large amount of water flowing
through the wetland. Nonetheless, further assessment is warranted to more accurately delineate
the\area potentially impacted downstream of the licensed discharge point, and to monitor the
response of the wetland to the authorised discharge.
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Department of Environment and Heritage Protection

Notice

Environmental Protection Act 1994

Notice of decision - Temporary emissions licehce

This statutory notice is issued by the administering authority pursuant to section 357 of the Environmental Prote@lion Act
1994, to advise you of a decision or action

Abbot Point Bulkcoal Pty Ltd
Level 25, 10 Eagle Street,
Brishane QLD 4000

Attention: Lorna Lockhart
Email: Lorna.Lockhart@APT1.com.au

Your reference; EPPR00577113
Our reference: 223431 [ ENEL0O7198317

Amendment by agreement of a temporary emissions licenée for the Abbot Point Bulk Coal Terminal (T1)
The administering authority has amended the temporary emissions licence (TEL) with your agreement.

This TEL commences on 27 March 2017 and ends.on 30 March 2017 inclusive.

This TEL overrides the following conditions of €nvironmental authority EPPR00577113:

o Condition F1: A discharge to watet/s may ehly occur from discharge location W1 and W2 if it meets the
quality criteria in Table 2 — Cofitaminantrelease limits to water.

o Condition F2: Contaminants.other than settiedftreated stormwater runoff waters must not be released
from the site to surfacé walers or the bed.or bank of surface waters unless otherwise authorised by this
approval.

All conditions of environmental authority EPPR00577113 (EA) continue to apply for the duration of this TEL,
with the exception of conditions F1 and F2 and associated Table 2, which are temporarily replaced by:

e Condifion TEL1: A discharge to water/s may occur from discharge locations W1 and W2 if it meets the
water quality. criteria in Table TEL1 - Contaminant release limits to water.

TableTEL1 — Contaminant release limits to water

Momtcrring Quahty : Min Max Monitoring
location characteristic frequency
o S”igﬁ;‘:ed ’ 100mglL
N7800108.34), oH 6 9 practicable and
w2 safe during the
Electrical elann
(E612781.48, - - 7000uS/cm
N7801060.72) conductivity

Page 1 of 5 + 160207 * EM954 + Version 2
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Notice
Decision notice regarding a temporary emissions licence

« Condition TEL2: Contaminants are permitted to be released from W1 and W2 to surface waters'or the
bed or bank of surface waters between 8:00pm 27 March 2017 to midnight 30 March 2017.

Abbot Point Bulk Coal Licence Discharge Locations

Wi Discharge Polint from the Secandary Sattiement Pond

W2 Sample Plant Water Drain

W3 Land adjacent to the Surge Bin sediment sump

W4 Land adjacent to the Main Sub Station sadiment sump

W6 Outfow from the oil/watar separator fram motor vehicla workshop
W7 Outflow from the final holding tank of the sewage treatment plant

Figure 1: Contaminant Release Point — W1 and W2 for this TEL.
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Notice
Decision notice regarding a temporary emissions licence

Definitions
The following definitions apply to conditions of this TEL:
« EA means environmental authority EPPR00577113.

s TEL holder means the holder of environmental authority EPPR00577113.

Grounds for the Decision

The administering authority has made this decision in accordance with section 357J of the Environme
Protection Act 1994.

Should you have any queries in relation to this notice, please contact Sophie C

//(/M

Signature Date

Kate Bennink
Department of Environment and Heritage P tion
Delegate of the administering authority
Environmental Protection Act 1994

entre (Coal)

O Box 3028
MERALD QLD 4720
Phone: (07)
Email: CRMining@ehp.qld.gov.au
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Attachment 2 — Images of Caley Valley wetlands, 27-
28 April, 2017.

&
&

DOH-DL 17/18-045-004

Page 320 of 364



CV-DS1-0417
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CV-0DS-0417
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CV-BG-0417
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CV-EB-0417

DOH-DL 17/18-045-004

Page 324 of 364




CV-BO-0417
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CV-PS2-0417
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CV-SC-0417
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Attachment 3 - Coal residues in sediment —
methodology and results.
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Phone 4617 33656123
Email  ugmp@uq.edu.au
Web WW.UQmp.com

Lvl § Advanced Engineering Bldg 49
Staff House Road

: ; The University of Queensland

UQ Materials Performance ' 3t Q0 4072 Australo
Materials engineering consullancy, expert opinion, evaluation and research A registered business of UniQuest Ply Limited (ABN 19010 529 898)

LABORATORY REPORT
Subject: EXAMINATION OF SLUDGE DEPOSITS BY BY STEREOMICROSCOPY AND
SCANNING ELECTRON MICROSCOPY

uQmvpP C03136.04

Project No.

Prepared Suzanne Vardy and Kate Delaney, DSITI and EHP.

for:

Prepared Fiona Jones

By:

Date: 18" May 2017

Sample Client Sample Identification# UQMP #

Description:
1 CV-DSI-0417 UQMP # 14907
2 CV-BG-0417 UQMP # 14908
3 CV-0ODS-0417 UQMP # 14909
4 CV-52-0417 UQMP # 14910
5 CV-SC-0417 UQMP # 14911
6 CV-BO-0417 UQMP # 14912
7 CV-EB-0417 UQMP # 14913
8 CV=PS2-0417 UQMP # 14914

#Method Intetnal UQMP method.

Ref:
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Report for: DSITI and EHP
Re: EXAMINATION OF SLUDGE DEPOSITS BY BY

STEREOMICROSCOPY AND SCANNING ELECTRON )
MICROSCOPY

1. SAMPLES AND METHODS

1.1 Samples Preparation

The samples were supplied as sediments in glass jars, consisting of solids and semi solids in a
range of volumes from approximately 120 mL to 200 mL in each jar. The contents of the jars
were emptied into a large beaker, large stringy plant debris was removed before ‘mixing,
demineralised water was added to allow the solids to de-clump and mix to a smooeth iemogenous
slurry.

Three sub samples were created from each slurry for further examination, this was essential due
to fine clay particles present: A plastic pasture pipette was used to draw in the slurry on occasion
extraneous vegetation would prevent the slurry from flowing into tH&spipette this was removed
and returned to the sample.

Sub sample 1. A few drops of the slurry were placed directlf onto a cellulese filter. The final
sub-sample defined as Sludge Overall or Sludge OA.

Sub sample 2. Consists of a few drops of the slurry filtered through a 500-micron filter onto a
cellulose membrane under vacuum, the suspended fines pipetted off and retained. This sub-
sample is defined as Intermediate.

Sub sample 3. This sample contains a few dr@ps of the fines removed from Sub sample 2 and
placed onto a cellulose membrane.

All aliquots of the samples were gbllected whilst mixing to ensure homogeneity was maintained.
The sub-sample created in this proecess was defined as fines.

The particles retained ondthe 500-micron filteravere not examined, however are retained for
future reference if required.

1.2 Stereo Microscope Examination
The samples were initially@xamined by stereomicroscopy, using a Nikon SMZ25 stereo

microscope at magnifications.up to 100x.

2. SCANNING ELECTRON MICROSCOPY

A pértion of each sample filter was excised and placed onto a conductive carbon tape for SEM
examination. The samples were examined and analysed using a JEOL 6460LA scanning electron
microscope (SEM). The SEM was operated at 20 kV in back-scattered electron composition
contrast (BSE) imaging modes. In BSE images the contrast is influenced by the chemical
composition (specifically the average atomic number, Z) of the material being imaged. Dark
regions represent low average atomic number (light elements) and bright regions represent high
average Z (heavy elements).

Regions of interest were chemically analysed by energy dispersive X-ray spectroscopy (EDS).

EDS can be used to identify the chemical elements present and in some cases to provide

approximate stoichiometric ratios. However, EDS is only semi-quantitative, especially when

analysing small particles, for the following reasons:

e The significant size of the analysis volume (typically around 3 pm) and hence the difficulty
of eliminating interference from surroundings;

e Contamination by carbon on the specimen surface and within the SEM vacuum chamber;
e The inherent sensitivity limits of the instrumentation.

DOH-DEY774 8102%-6154° Page 1
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Report for: DSITI and EHP
Re: EXAMINATION OF SLUDGE DEPOSITS BY BY E

STEREOMICROSCOPY AND SCANNING ELECTRON 4 @
MICROSCOPY

3. RESULTS

]
/3

Deposit presented as coarse grains to very fine grains and mixtures of both, typically rounded
weathered particles. Most particles were very small clay particles < 2 ym. Coal was detegted
in all samples examined with most of the samples displaying trace levels. Trace level is@efined
as < 1 % or less than 1 particle in 100. One sample presented with 10% coal, CV-DSI-04.17,
UQMP # 14907 whilst two samples CV-ODS-0417, UQMP # 14909 and CV-S2-0417, UQMP#
14910 contained 2 % coal. The major particle type in all deposit was aluminosilicate based
mineral dust. Marine biological debris was noted in traces amounts within the‘samples mostly
as algae, occassionaly diatoms, as the primary focus was to determine the presenceor
absence of coal particles, little attention was payed to identification and analysis:

All sub samples were examined including the Sludge Overall, Intermediate and Fines. _Séme of
the data for CV-DSI-0417, UQMP #14907 is included in the Appendix.C and demonstrates the
typical particle types observed in the deposits examined The data fot the remaining-samples is
available on request, a summary table of the combined migfoscopy is presented in this
document.

Appendix A attached presents the table of results of the,combined microseopy observations.
Appendix B presents colour picture micrographs of the steréamicroscopy images.

Appendix C displays the lllustrative SEM photemicrographs and spectra taken of an overall area
of the deposit. The SEM photomicrographs weretaken with Back Scattered Electron (BSE)
imaging, in which average atomic ndmber is roughly:proportional to brightness. For example,
coal particles appear darker thansiliceousineral dust and biological particles somewhat
darker again.

Spectral data generated wias placed in tablesgwith weight % converted to Major, Minor and
Trace.
Reported as follows:

e Major >5 Weight %

e Minor 5 to 1 Weight %

e Trage<1%

A colodrrange was used as a visual guide in the three sectors Major, Minor and Trace, with
colelirs appearing more intense as the weight percentage increases.

SEM/EDS weight % are not reported directly due to the semi-quantitative nature of the
technique.

Signed for and on behalf of UQ Materials Performance

Fiona Jones
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TERMS OF REPORT

UQ Materials Performance is a registered business of UniQuest Pty Limited. The employees and University of
Queensland staff and consultants operating with UniQuest will make all reasonable efforts to ensure an a¢eurate
understanding of client requirements. The information in reports is based on that understanding, anddUniQuest
strives to be accurate in its advice and to engage suitably qualified consultants with requisite skills of the highest
order.

This report has been prepared on the basis of information and data available at the date of publication and is
prepared solely for the use of the individual or company to whom it is addressed. UniQuest does not guarantee or
warrant the accuracy, reliability, completeness or currency of the information in this report nor itsisefulness in
achieving any purpose. The recipients of this report are responsible for assessing the relevance and accuracy of the
content of this report. UniQuest will not be liable for any loss, damage, cost or expense.incurred or arising.out of
or in connection with any unauthorised use of the report.

While all reasonable care will be taken in the preparation of a@ports, all information, assumptions, and
recommendations therein are published, given, made, or expressed.on the basisthat:

(a) Any liability of any nature which would otherwise exist orarisedn any circumstances by reference to any
part or any omission from this report is excluded to the maximum extent pefmitted by law;

(b) Any liability which is unable to be excluded(s, limited to the minimus sum permitted by law;
(c) These provisions bind any person wharefers to, or relies uponall or any part of a report; and
(d) These provisions apply in favour©fUniQuestéand its divectors, employees, servants, agents and consultants.

The client shall indemnify UniQuest and its\divéetors, employees, servants, agents, consultants, successors in title
and assigns against any claim madeagainst any or all of thém by third parties arising out of the disclosure of reports,
whether directly or indirectlygfo a third party.

A laboratory certificate,Statement, orreport may not be published except in full, unless permission for publication
of an approved abstract has been obtained, in writing from the Managing Director of UniQuest.

Samples will be destroyed within'30 days unless collected by the client, or alternative arrangements have been
agreed to by UniQuest.

| THE UNIVERSITY : : :
@-‘,‘LOF oueensianp  C€ntre for Microscopy and Microanalysis

The authoraeknowledges the facilities, and the scientific and technical assistance, of the Australian Microscopy &
Microanalysis Research Facility at the Centre for Microscopy and Microanalysis, The University of Queensland

UQMP File Reference: C03136.04 Page 18
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(ALS

1 Introduction

ALS Energy - Coal Technology were contracted by Lissa Schindler from th
Maritime Conservation Society to conduct analysis of environment
determine if there is any coal present. Microscopic analysis was ¢
samples at the ALS Coal Petrography and Imaging Centre at Richlan
received for analysis were the following:

CU Shore
CU Wetlands

2. Procedure

After receipt, samples were dried overnight i
samples were prepared by crushing any overs
a mortar and pestle to limit over-crushing.

excess water. The
mm top size using

Samples were then prepared as per normal pet
crushed samples in an acrylic resin, which is po
procedure on a Struers Tegra polishi
light microscopy.

ia a multistage polishing
suitable surface for reflected

A point count of each sam i e material under the crosshairs of
the microscope being cl i i atter or organic matter. 500 points
were counted on the sa ification. Some example images are included
below.

AMCS Wetlands Samples P1 of 5

Right Salutions - Right Partner www.alsglobal.com
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Figure 1: A coal dust particle, with the darkergrey Vittinite and lighter grey of inertinite; 50x
objective, oil immersion)reflected white light.

AMCS Wetlands Samples P2 of 5

Right Solutions - Right Partner
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Figure 4: Organic Matter; 50x objective, oil immersion, reflected white light.

AMCS Wetlands Samples

Right Salutions - Right Partner

DOH-DL 17/18-045-004

P3 of 5

www.alsglobal.com
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Figure 5: Mineral Matter; 50x objective; gibimmersion, reflected white light.

Figure 6: Mineral Matter; 50x objective, oil immersion, reflected white light.

AMCS Wetlands Samples P4 of 5

Right Salutions - Right Partner www.alsglobal.com
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ALS
3. Results

The results of the point count are outlined in the following table:

Sample Coal (%) Mineral (%) | Organic (%
CU Shore 23.4 48.6 28.0
CU Wetlands 21.0 59.8 19.2

Quite a significant volume of coal was observed in both of the 4% in the
CU Shore sample and 21% in the CU Wetlands sampl he rem
predominantly made up of mineral matter altho a signific
material was also observed.

volume of organic

AMCS Wetlands Samples P5 of 5

Right Solutions - Right Partner www.alsglobal.com
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Incident: Release of stormwater from Abbot Point Coal Terminal from release point W2 and unauthorised release point

Samples were taker.n by Abbot Point Bulk
At W2 release point from a Coal (APEC).

licensed discharge sump on Analysis undertaken by ALS.
the northern marine side of
Water - Total Suspended the terminal. Results confirmed a non-compliant
Solids (T55), pH and electrical |At unauthorised release point release at B06mg/L with TEL limit of
30-Mar-17| conductivity -release to land only. 10-Apr-17 11-May-17|100mg/L

EHP sampling
APBC sampling
DSITI sampling

\/
&

DOH-DL 17/18-045-004 Page 356 of 364



Incident: Unauthorised release from W2 and report that coal was found on Dingo Beach

20-Apr-1

1 slte on Dingo Beach
adjacent to W2,

3 addluamf.gmsop Dingo.
Beach adjacent to Caley
Valley Wetlands.

11-May-17]

These samples were taken by EHP to
| determine the presence of coal on
Dingo Beach.

Analysis will be undertaken by

1 site on Dingo Beach

dj towz,
3 additlonal sites on Dingo
Beach adjacent to Caley

20-Apr-17

Valley Wetlands.

|EHP sampling

APBC sampling

@
\/
Qg/
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ALS

1. Introduction

ALS Energy - Coal Technology were contracted by the Department of Environme
Heritage Protection to conduct analysis of environmental samples to det
is any coal present. Microscopic analysis was conducted on the sample
Petrography and Imaging Centre at Richlands. The samples received
the following:

DB20170420-01
DB20170420-02
DB20170420-03
DB20170420-04

the ALS Coa
r analysi

2. Procedure

a mortar and pestle to limit over-cr

Samples were then prepared al petrographic samples by mounting the
crushed samples in an acr i i shed via a multistage polishing
procedure on a Struers Te ishi duce a suitable surface for reflected
light microscopy.
A point count of each sa with the material under the crosshairs of
the microscope b ineral matter or organic matter. 500 points
were counted o nification. Some example images are included
below.
Micrascopic Analysis of EHP Environmental Samples P1 of 5
Right Solutions - Right Partner www.alsglobal.com
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Figure 1: A coal dust particle, arvéas of Vitrinite and Inertinite are clearly visible; 50x objective,
ail immevrsion, reflected white light.

Figure 2: A Vitrinite dominant coal grain; 50x objective, oil immersion, reflected white light.

Microscopic Analysis of EHP Environmental Samples P2 of 5

Right Solutions - Right Partner www.alsglobal.com
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Figure 3: Organic material, altholigh having @similar agpearance to coal, can be differentiated
microscopically;(50x objective, oil immefsion, reflected white light.

S

Figure 4: Mineral matter; 50x objective, oil immersion, reflected white light.
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Figure 5: Mineral mattel; 50x obm% oil immersion, reflected white light.

Figure 6: Magnetite; 50x objective, oil immersion, reflected white light.
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3. Results

The results of the point count are outlined in the following table:

Sample Coal (%) Mineral (%) Magnetite (%) rganic (%)
DB20170420-01 1 33 ] 66
DB20170420-02 2 17 81
DB20170420-03 1 7Tk 22 0
DB20170420-04 1 95 0

could clearly be identified by the presence of rals (macerals are the components
that make up a coal) as can be seen in Figur e devoid of organic
material. Magnetite was predominant in som has been classified
separately from other minerals.
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