Submission to IPC Tahmoor South Extension Project
Prepared by Dr Ian A. Wright 24 February 2021
Executive Summary
In my opinion, I expect that the Tahmoor Project is likely to have significant detrimental impacts on surface
waterways due to long-wall induced subsidence and stream channel fracturing. Three of our university
team (Katherine Morrison, Jason Reynolds, Ian Wright) have conducted research on the impact of long-wall
induced subsidence and stream channel fracturing at Redbank Creek, in the Picton area, for more than six
years. This creek has been exposed to long-wall subsidence from Tahmoor Colliery. Based on our
research on Redbank Creek, I expect that a range of subsidence impacts from the Project on other streams
are certain, and will probably include degradation of stream habitat, modification to natural flow regimes
and impairment of water quality and stream ecology. I have not yet seen evidence that subsidence damage
to fractured stream channels can be repaired. We recommend that current and recent rectification works to
both Redbank and Myrtle Creeks become an industry and community demonstration of best management
practices. This would be improved if it included a detailed independent evaluation to determine the
recommended rectification measures.

In my opinion, the Project will also continue to have water quality impacts on Bargo River through the
ongoing Tahmoor Colliery wastewater discharged to Bargo River via Tea Tree Hollow. I consider that
inadequate information on this activity was presented in any of the environmental assessment materials for
the Project. I also understand from recent EPA notices that the coal mine intends to construct a new waste
treatment facility, but EPA notices have been instructing Tahmoor Colliery to do this since 2011 (See EPA
notice to Tahmoor Coal #1502304).

Very little detail was available in the environmental assessment materials on the proposed wastewater
treatment facility and a particularly important omission was the fate of the coal mine wastes (‘brine’) from
the planned treatment plant. I am concerned that the cumulative impact of both coal mine waste and brine
wastes are not clearly covered in adequate detail in the environmental assessment materials.
We consider that it is an urgent issue that the Bargo River is currently heavily contaminated by the
Tahmoor Colliery waste discharge.

In my opinion, the Project is likely to have a significant impact on water quality, aquatic ecology,
and hydrology of surface waterways through subsidence and fracturing of stream channels. Waste
generated by the mine appears likely to continue to cause pollution of Bargo River and the upper
Nepean River for years.

1

Part 1: Impact of Tahmoor Colliery mining and subsidence on Redbank Creek

Fracturing of stream channel bedrock from subsidence alters stream hydrology, diminishes habitat quality
for biota and triggers impairment of stream water quality and degraded stream ecological integrity. Our
university research on long-wall subsidence (Wright et al. 2015; Morrison et al., 2018; Morrison et al., 2019)
has revealed that subsidence-triggered fracturing of stream channels (from Tahmoor Colliery) has inflicted
these impacts on Redbank Creek. I have not yet seen any evidence of effective rehabilitation of fracturing
in Redbank Creek.
Long-wall coal mining can also cause substantial and complex changes to stream water quality and
impairment of stream ecology. I support this statement through our peer-reviewed research that our team
has conducted on water pollution triggered by subsidence and channel fracturing from Tahmoor Colliery on
Redbank Creek from 2012 to 2018 (Wright et al. 2015; Morrison et al., 2018; Morrison et al., 2019). This is
some of the only published independent peer-reviewed research on this contentious topic done in Australia.
I believe that our research helps predict the nature and scale of potential environmental damage to streams
and rivers from the Tahmoor North Project. I make this assumption based on both locations having a very
similar geology and a continuation of the same Tahmoor Colliery mining operation in the nearby proposed
mining area.

I consider it to be inadequate that the Tahmoor South EIS documents have not reported complete
details and data on previous and current impacts to surface waterways, including Redbank Creek and
Myrtle Creek. It is my opinion that the proposed long-wall mining activity does risk causing substantial
habitat, hydrological, ecological and water quality degradation that is likely to causes much greater harm to
aquatic ecosystems than is predicted in the assessment documents. In addition, I am yet to see solid
evidence that demonstrates that subsidence rectification measures for fractured stream channels are
effective at repairing damage.

Subsidence - physical, chemical and biological damage to Redbank Creek

I provide the following information, based on our published research, as an example of the nature,
scale and implications of subsidence impacts that can be expected to occur at surface waterways above
long-walls as a consequence of the Tahmoor South Project.
The subsidence-induced fracturing of Redbank Creek, Picton NSW ranges from small hair-line
fractures (Picture 1), to wider cracks (Picture 2), to sections of creek channel that can be described as
extensive and high-impact (Picture 3). See Map 1, the section of Redbank Creek with the most severe
degree of subsidence (In Picture 3) was above long-wall 29-30. The length of Redbank Creek affected by
channel fracturing was about 1km in length, running from longwall 26 to longwall 30. This section of creek
was observed flowing only after prolonged rain, with smaller flows disappearing underground through the
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subsidence fractures. This left several sections of creek channel dry, and many low lying sections filled with
pooled water.
The Project environmental assessment documents predict some occurrence of subsidence and
damage to stream channels, but provides little detail of what this may resemble and what environmental
impacts are likely. We suggest that damage similar to that observed in Redbank Creek (Picture 1, 2, 3) may
potentially result.

Map 1: Map of sampling sites along Redbank Creek (Morrison et al. 2019).

Picture 1: Hairline and wider cracks, from subsidence, in Redbank Creek (pictures taken in the vicinity of
long-wall 27, see Map 1)
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Picture 2: Wider cracks, from subsidence, in Redbank Creek (pictures taken in the vicinity of long-wall 27,
see Map 1)

Picture 3: Severe damage from subsidence, in Redbank Creek (pictures taken in the vicinity of long-wall
29/30, downstream of the railway, see Map 1)
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Picture 4: Rusty, ochre-coloured pool in Redbank Creek (pictures taken in the vicinity of long-wall 29, see
Map 1)

Picture 5: Dark-coloured pool in Redbank Creek (pictures taken in the vicinity of long-wall 29, see Map 1)
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Picture 6: One of the ‘vent’ pools fed by upwelling saline groundwater through fractures (near longwall
29/30, see Map 1).

Picture 7: Measuring dissolved oxygen, electrical conductivity and pH in one of the ‘vent’ pools fed by
upwelling groundwater through fractures (near Longwall 30, see Map 1).
Disconnected pools of water along Redbank Creek
Our research along Redbank Creek (conducted from 2012-2018), from under long-wall 26 down to longwall 30 revealed that the creek rarely flowed. Water in the Redbank creek channel was frequently retained
in a disconnected series of isolated pools in low lying sections of the creek channel (Pictures 4-7). These
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pools all had very poor water quality: very high salinity, elevated metals and commonly with very low
dissolved oxygen levels. Two of the pools were fed by upwelling saline ground water that flowed through
subsidence fractures (e.g. Picture 6 and 7). The creek channel upstream of the upwelling water in the pool
in picture 6 was always dry, over several months, for a distance of more than 100 metres.
The water contamination in Redbank Creek was poorest at the ‘vents’ (upwelling ground water) and
in one of the creek pools. The vents had extremely low dissolved oxygen, less than 10% saturation, which
would be almost certainly survivable for fish life. It also had elevated salinity and very high metal
concentrations (Morrison et al. 2019; Picture 8). The concentration of zinc and nickel was generally much
higher than permitted in the ANZECC (2000) water quality guidelines.

Picture 8: Mean metal concentration at sampling sites on Redbank Creek (Morrison et al. 2019),
Sr=strontium; Ba=barium; Zn’zinc; Ni=nickel; Li=lithium; Co=cobalt.

I consider it to be likely that such subsidence-triggered impacts and damage to stream channels,
impairment to stream water quality and degradation to aquatic ecosystems, similar to that recorded in
Redbank Creek, could occur in the future to water catchment waterways due to the proposed Project.
Subsidence fracturing damage to Redbank Creek provided habitat and condition for mosquitos
There is one very important issue that was missing from the Aquatic Ecology section of the Project EIS.
That is the issue of thriving mosquitos in subsidence damaged surface waterways. Our team’s first
scientific publication on Redbank Creek (Wright et al. 2015) found that two sampling sites along subsidence
fractured Redbank Creek, in the vicinity of longwall 26/27, had a domination of aquatic macroinvertebrates
by mosquito larvae and pupae. I have never before in my 30 year career in water science and ecology seen
this occur before. This is also potentially a very serious public health issue.
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The mine subsidence modified the stream channel and water quality of Redbank Creek that enabled
mosquito larvae and pupae to proliferate. In particular, the fractured channel converted a flowing creek to a
series of frequently non-flowing pooled sections, with high salinity, metals and very low dissolved oxygen in
the pools. As air breathing invertebrates, these conditions are ideal for mosquitos. I consider this to be a
serious public health risk associated with long-wall subsidence. See picture 9, mosquitos dominate a net
sample collected from site RB3 (Wright et al. 2013). As are air-breathing water-dwelling animals, that can
tolerate the constantly very low-dissolved oxygen conditions. The highest abundance of mosquitos were
collected from an isolated pool in Redbank Creek that was contaminated, and generally isolated from other
pools along the creek. More sensitive stream invertebrates were missing due to the highly impaired water
quality. This pool also had high salinity and elevated zinc and nickel (Wright et al. 2015). The domination of
flowing waterways by mosquitos is unusual. It also has potential human health implications, if the mosquito
species are disease vectors. This has not been undertaken, according to our knowledge.

Picture 9: This pool in Redbank Creek was affected by subsidence and recorded a very high abundance of
mosquito larvae and pupae. It also had very few ‘normal’ stream invertebrates.

I am uncertain how quickly and effectively repairs/rehabilitation of subsidence damage to stream channels
can be achieved. The damage to Redbank Creek was covered by ABC in September 2018 (ABC 2018) and
was covered as repairs began by Sydney Morning Herald in June 2020 (Hannam, 2020). We visited the
Redbank Creek reach most heavily damaged by subsidence fracturing in mid-February 2021, and are yet
to observe effective repairs. After heavy rain February 10 and 11 the water of Redbank Creek were
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observed flowing underground through the fractures that had received ‘grouting’ (Picture 10). It is unclear
how these works helped repair subsidence damage to the creek.

Picture 10: This photo of Redbank Creek was affected by severe subsidence fracturing and had received
rectifications works in mid to late 2020. Water was observed flowing through stream fractures, through a
section that had received grouting treatment.

In my opinion the Project assessment fails to provide adequate information on exactly how minor,
moderate and severe damage to stream and river channels are going to be repaired. Given the repairs
ordered for damage to Redbank Creek from Tahmoor Colliery, this location would make an ideal site to
demonstrate the efficacy of rehabilitation of a creek channel in sandstone geology that has been shattered
by long-wall subsidence (ABC, 2018; Hannam, 2020). I also refer to Dr Peter Turner’s Open Letter to the
NSW Premier (Turner et al. 2019), of which I am one of several signatories, questioning the proven
effectiveness of repairs to stream channel fracturing.
My recommendation:
1. I recommend that future regulation of subsidence damage to surface waterways, and specification
of measures to rectify subsidence damage, are both guided by repairs to address the current
subsidence damage to Redbank and Myrtle Creeks.

9|P ag e

2. I also suggest that an independent review of subsidence damage to Redbank and Myrtle Creek is
conducted, at ‘arms-length’ of Tahmoor Coal. The review should conduct a detailed investigation
and determine the nature and scale of subsidence impacts, and also examine the efficacy of the
rectification works.
3. Such a review should make its report public and it should suggest suitable measures of
performance. I suggest that the rectification works to Myrtle and Redbank Creek become a
demonstration of best management. Until such rectification can demonstrate that it can adequately
repair subsidence damage, it is plausible that subsidence damage to creeks and rivers cannot be
effectively repaired.

Longwall subsidence damage to waterways is a major issue across other water catchments and coal mines
in the Sydney basin. Stream subsidence has caused damage to waterways within Sydney’s closed drinking
water catchments, such as Eastern Tributary, near Woronora Reservoir. And Waratah Rivulet, also in the
Woronora catchment. I am also puzzled why NSW EPA are not involved in regulation of water pollution and
ecological damage to waterways.

I recommend that the NSW EPA also are involved in future regulation and rectifications works associated
with longwall mine activity, due to the complex water pollution involved and overlap with their regulation of
colliery wastes to waterways.
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Part 2: Impact of Tahmoor Colliery waste on Bargo and Nepean River

On 16 February 2021 our team’s latest research paper was published, based on a 14-month study on the
water quality impact of Tahmoor Colliery wastes on the Bargo River and Nepean River. I have included the
paper’s abstract as it summarises my serious concerns at how the coal mine and the EPA have failed to
address / treat / regulate this pollution. The nature and scale of pollution from this mine is substantial and I
am hopeful that this is considered, as it was not clearly evident in the many Project documents.

Abstract:

“Ineffective environmental regulation of effluent discharged from an underground coal mine operation has
enabled water pollution within two highly-valued Australian rivers. This study investigated the impacts on
water chemistry of the Bargo and Nepean Rivers as a result of the continuous disposal of mine effluent from
Tahmoor Colliery over a 14-month period. Coal mine effluent was saline (2180 µS/cm), alkaline (8.7 pH),
and strongly modified the ionic composition within both rivers. Ecologically hazardous concentrations of
several metals were found in mine effluent, including aluminium (858 µg/L), arsenic (59.7 µg/L), nickel
(60.7 µg/L), and zinc (49.4 µg/L). The effluent also contained elevated total nitrogen (2.89 mg/L) and the
waste discharge contributed 67% of the median flow volume in the Bargo River below the discharge point.
The plume of saline and metal-enriched contamination extended at least 9 kilometres downstream past the
discharge point, impairing water quality in both the Bargo River and Nepean River. This study reveals more
than a decade of ineffective regulatory and governance systems that enable Tahmoor Colliery to continually
release inadequately treated mine effluent”.

In my opinion, the Project will also continue to have water quality impacts on Bargo River through the
ongoing Tahmoor Colliery wastewater discharged to Bargo River via Tea Tree Hollow. I consider that
inadequate information on this activity was presented in any of the environmental assessment materials for
the Project.

As part of my preparation for this submisison I have examined all water quality documents presented in the
Tahmoor South Coal Project SSD – 8445. In my view the information presented in the EIS water quality
documents has serious deficiencies. It does not enable stakeholders and decision makers to make an
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informed assessment about the historic, current or future impacts of Tahmoor Colliery on the Bargo /
Nepean River.
Two key EIS documents:
1.

Tahmoor South Coal_EIS_App J_Surface Water

2.

Appendix D - Surface Water Assessment

In my opinion, much of the EIS water quality data is incorrect, has factual errors, major omissions and
important information is based on data collected many years ago (>5 years) and does not represent the
current (April 2019 to June 2020) water pollution impact. Based on such data deficiencies I suggest that an
independent NSW Government science investigation is conducted, as per studies done for Clarence Colliery
and Westcliff Colliery (OEH 2012; OEH 2015). In my opinion such an investihation will then enable the
EPA to then issue a far more effective EPL licence conditions that addresses water pollution from coal mine
waste. In my view, such investigations resulted in vastly more effective EPLs for West Cliff Colliery (EPL
2504) and Clarence Colliery (EPL 726) that had previously caused very poorly understood or regulated
water pollution due to the release of contaminated colliery waste.

•

Salinity (Fig. 29 in Tahmoor South Coal_EIS_App J_Surface Water) shows Tea Tree Hollow

(Tahmoor Colliery wastes) from 2012 to 2015 was less than 500 uS/cm. April 2019 to May 2020 our own
salinity results for this stream range from 1900 - 2450 uS/cm. The EIS data (Fig. 29) understates salinity by
a factor of four to five. We have measured salinity from this mine increasing salinity of the Nepean River (9
km downstream) due to the inflow of the Bargo River from 130 us/cm upstream to 830 uS/cm downstream.
The salinity plume from this mine is similar in scale to nitrogen (Morrison et al. 2021). Both salinity and
nitrogen show that the mine is causing contamination of the Nepean River. No effective information on the
downstream effect of mine salinity is presented in the EIS.
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•

Arsenic: we have measured arsenic concentrations in Tea Tree Hollow (2019-2020) ranging from

0.03 - 0.085 mg/L. See Figure 34 (from Tahmoor South Coal_EIS_App J_Surface Water) in the presents a
comparison of arsenic data in Tea Tree Hollow (flows due to colliery mine waste). It shows a falling arsenic
concentration from 0.03 mg/L to almost undetectable levels (2012-2014). This data appears very out of date.
The same EIS presents conflicting arsenic results for Tea Tree Hollow (Table 28: 0.039 – 0.154 mg/L). In
my opinion the EIS uses an incorrect ANZECC guideline for arsenic which incorrectly infers that it is
ecologically safe for the Bargo River. Future arsenic concentrations need to be tested to determine the form
of arsenic, and the EPL conditions need to specify safe guidelines based on this. We had samples tested at a
commercial NATA lab in 2020 and found that it was arsenic V (Morrison et al. 2021). In our recent
publication we compare arsenic concentrations with those from three other coal mine wastes in the Sydney
basin, and Tahmoor has the largest mean concentration of arsenic by a factor more than 6 (Morrison et al.
2021).
•

EIS Appendix D - Surface Water Assessment was included in the revised EIS documentation (Feb

2020). It’s Table 22 includes water quality results for the colliery’s waste discharge point. It does not
include any data on several additional pollutants we consider to be of concern (uranium, strontium, lithium
and nitrogen). See Morrison et al. 2021. It also uses incorrect ANZECC guidelines (arsenic, and E.coli). The
E.coli guideline should be for primary contact recreation given that the Bargo River is a popular river for
swimming, within 2-3 km of the colliery outfall. This is of public health concern.
•

The current Tahmoor Colliery waste discharge is causing a plume of saline, metal enriched, and

elevated nitrogen contamination that extends into the Nepean River. The nitrogen concentrations from the
mine waste are triggering elevated algae in the river for many km downstream (Figure 1; Figure 2). This is
not mentioned in the EIS. We estimate that the annual nitrogen load emitted from the Tahmoor Colliery
exceeds the EPA’s permitted load from Sydney Water’s Picton STP by many times, and contributes to
eutrophication of the Nepean River. It is a major omission that no data on eutrophication is presented in the
EIS. The nitrogen from this mine also weakens the ability of the EPA, Sydney Water and others to control
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nutrients and algae in the Nepean River. With expanding urban development in the upper Nepean area, and
the unregulated impact of nutrients from this mine, the impact of nutrients and eutrophication in the Nepean
River is going to become harder and harder to manage.
In my opinion the regulation of water pollution in Bargo River and Nepean River is ineffective and allows
water pollution of both rivers. This is an unacceptable outcome of a highly regulated industry (coal mining).
This reflects a major failure of regulation by the EPA and my conclusions echo the NSW Auditor General’s
report of June 2018 into: ‘The regulation of water pollution of drinking water catchments….’
“The EPA has a risk-based regulatory framework, but there are important weaknesses

in the governance of its regulatory operations”

See NSW Audit Office, 2018.
My recommendations:

1. Given the nature and scale of the contamination resulting from the release of Tahmoor
Colliery wastes to Bargo River and Nepean River, I recommend that NSW Government
scientists (formerly ‘Office of Environment and Heritage’) conduct a detailed investigation on
behalf of the NSW EPA. Such investigations were conducted for the West Cliff Colliery and
its waste discharge to Georges River (OEH 2012). And also for the Clarence Colliery and its
pollution of the Wollangambe River (OEH 2015). The depth and scope of both studies are
needed to review and confirm our university studies and also to help determine the most
effective management and regulation of the current and future pollution due to Tahmoor
mine wastes.
2. The investigation does need to include details relating to the generation, transport and
disposal of ‘brine wastes’ assuming that a reverse osmosis waste treatment plant is
constructed. I have not seen any information on this topic in Project documents, and I
consider this to be an un-quantified potential environmental impact from this Project. Brine
wastes from Appin Colliery, containing elevated concentrations of salts and several metals,
have been disposed into Allans Creek, Port Kembla estuary (Under EPL 3241) and such
impacts are likely to be unacceptable, and should be shared with community and
stakeholders (see Picture 11). Also see ABC News (September 2020) ‘South32's legal
Wollongong creek discharge 'exceeds safe levels' of heavy metals, scientist says’.
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Picture 11: September 2020 photos of EPL 3241 (South 32) “Saline water disposal point” and the
release of wastes to Allans Creek

3. Tahmoor Colliery needs to be open and transparent about the impact of water pollution from
its waste impacts and share these results for the Bargo River for the benefit of the
community. The Bargo River is a very popular recreation, bird watching, fishing and
swimming area. Many ‘users’ would be surprised to learn how contaminated it is. It is
potentially hazardous for human health. Rather than simply report the pollutant
concentrations monthly, at the ‘end of the pipe’ (as per current EPL data reporting) on a
Tahmoor Colliery website, the colliery should actually report conditions in the Bargo River
and give a detailed estimate of the contribution of its wastes in a form and using a means
that is easily available and relevant to the community.
4. The EPA permit to discharge waste (called an Environment Protection Licence number 1389)
needs to include discharge limits for pollutants based on ANZECC (2000) guidelines for
protection of ecosystems, particularly metal toxicants (nickel, zinc, arsenic, aluminium) and
salinity and stimulants (nutrients: nitrogen and phosphorus). See EPL comparison for 8 coal
mines in the Sydney Basin (Belmer and Wright 2020). The Clarence Colliery (EPL 726) and
Westcliff Colliery (EPL) 2504 have the most environmentally effective EPL conditions to limit
water pollution from colliery waste, particularly for permitted concentrations of metals based
on ANZECC (2000) guidelines.
5. Given the high swimming usage, the EPL should also include human health indicators
applicable to primary contact recreation (swimming) perhaps with oversight by NSW Health,
under the NSW Public Health Act (2010).
6. Tahmoor Colliery should give weekly updates on Bargo River water quality (compare water
quality of Bargo River upstream of the waste inflow (above Tea Tree Hollow) to Bargo River
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downstream, perhaps at Rockford Bridge. This should include reference to ANZECC (2000)
and public health bacterial water quality guidelines (as per NSW Health oversight).
7. The historic lack of nutrient discharge limits for the Tahmoor Colliery effluent under EPL
(1389) is an urgent issue. Our recent research revealed that the colliery wastes are highly
enriched in nitrogen (mean 2.89 mg/L). See Picture 12 and 13.

Figure 12: Filamentous algae covering the bed of the Bargo River 9 km below the mine, just above
its inflow to the Nepean River (Ian Wright 15 May 2020).
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Picture 13: Mean nitrogen recorded by my university research at sampling sites on Bargo River
(BUS)=Bargo River upstream, colliery wastes (LDP1 and TTH is Tea Tree Hollow), Bargo River below the
mine (BDS1, BRK1, BUN1) and the Nepean River, above (NUS) and below (NDS) the inflow of Bargo
River in April & May 2020. ANZECC (2000) guideline for south-eastern Australia upland rivers is indicated. I
am unable to add the EPA’s discharge limits for LDP1 as the latest EPL 1389 (dated December 2020)
permits the discharge of wastes containing up to 8 mg/L.

In Bargo gorge we have observed an almost complete coverage of the Bargo River channel
by algae (see Picture 12). This is almost certainly encouraged with the nitrogen-enriched
Tahmoor wastes. Also see ABC news via you tube
(https://www.youtube.com/watch?v=RvOE296gxkU)
The annual load of nitrogen that is currently being discharged into Bargo River, and also the
Nepean River appears many times greater than that from your Picton STP. With the expanding
urban population of the upper Nepean area this issue threatens to erode work by Sydney Water and
EPA over the last four decades, in managing and controlling eutrophication of the HawkesburyNepean River.
Based on my research I estimate that the colliery is discharging total nitrogen of 2.0 to 4.0 mg/L.
The mine releases about 5 ML/day. If this averages 3 mg/L that is 15 kg/day of nitrogen and 5475
kg of nitrogen a year. In contrast the Picton STP (EPL 10555) has an annual nitrogen load limit of
1460 kg.
8. The Tahmoor Colliery needs to have nitrogen and phosphorus discharge limits in its EPL that
address risks of eutrophication. Given the variable flow, the EPL should include discharges
conditions that include an annual nitrogen load, and consider the variability of flow (see Sydney
Water’s Picton STP EPL 10555).
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9. Given the popularity of the Bargo River, the public reporting of Bargo River water quality and
the influence of the colliery wastes could perhaps be done in partnership with Wollondilly
Council, who are likely to have means to share with their residents and wider community.
•

This monitoring should include river flow (in units such as ML/day), based on continuous
gauging of river flow upstream (say at Bargo River reserve – near the railway bridge) and
downstream at Rockford Bridge (Potholes Reserve – a popular swimming area).

•

This should also report on the proportion of Bargo River flow (at Rockford Bridge) due to
colliery waste discharge. This is historically about 67% according to EIS median flow
statistics.

•

The monitoring of river water quality should include the following pollutants:

•

salinity (upstream, waste discharge, downstream)

•

Nutrients (upstream, waste discharge, downstream)

•

Metals (upstream, waste discharge, downstream)

•

Faecal bacteria (upstream, waste discharge, downstream) at levels suitable for swimming

•

Update progress of the planned improved waste treatment
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My qualifications and experience
I am an environmental and water scientist with more than 25 years of experience investigating the impact of
human activities on waterways of the Sydney basin. I am currently employed as a Senior Lecturer in the
School of Science and Health at Western Sydney University. Earlier in my career I was a freshwater
scientist, working in various roles at Sydney Water. This included working as a scientific officer in Sydney
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Water’s scientific laboratories at West Ryde. I then worked as catchment officer in Sydney Water’s drinking
water catchments. After received my PhD, I was awarded a Postdoctoral Research Fellowship in
freshwater ecology and water pollution research at Western Sydney University. Before becoming a fulltime
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