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Abstract
The community of native species dependent on natural discharge of groundwater from the Great 
Artesian Basin (GAB) has been listed as a threatened ecological community under Australia’s 
main environmental law, the Environment Protection and Biodiversity Conservation Act 1999 
(Cth) (EPBC Act) since 2001. This paper introduces the ecological, cultural and legal context of 
spring management in Australia under the EPBC Act, and presents three ways that the community 
listing has advanced the conservation of GAB springs. First, listing provides heightened recogni-
tion and protection of the values of GAB spring communities. Second, it enables the protection 
of many species (the entire community) quickly. Third, it offers protection to a large, fragmented 
ecological community that would be difficult to protect solely by elements of the Australian 
protected area network, such as national parks and other types of national estate. The paper then 
highlights four complexities associated with the application of the EPBC Act to the manage-
ment and conservation of GAB springs: the high level of discretion in decision making; data 
deficiencies that make it difficult to determine whether impacts are sufficiently “significant” 
to trigger assessment via an environmental impact statement (EIS); the flaws in offset manage-
ment and mitigation measures; and the fact that community listings may not adequately protect 
individual species. A recent case study of the Doongmabulla Springs (central Queensland) illus-
trates how these legislative complexities were addressed under the requirements of the EPBC 
Act in relation to development of a major coal mine in their vicinity. The paper concludes with 
recommendations to enhance the capacity of the regulatory framework to conserve GAB spring 
species, communities and ecosystems.
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Introduction
Since the 1970s, understanding of the Great Arte
sian Basin (GAB) system has shifted and evolved, 
knowledge regarding the hydrology and geomor
phology of GAB springs has advanced, and under-
standing of processes that may threaten the values 
of artesian springs has expanded (Andersen et al., 
2016; Clifford et al., 2020; Peck et al., 2020). In 
addition, GAB springs have been afforded legal 
recognition under Australia’s main environmental 
law, the Environment Protection and Biodiversity 

Conservation Act 1999 (Cth) (EPBC Act) since 
2001, through their listing as the “community of 
native species dependent on natural discharge of 
groundwater from the Great Artesian Basin” 
(Fensham et al., 2010). This paper provides an 
opportunity to reflect on the efficacy of the legal 
mechanisms available to regulate spring manage-
ment and conservation. 

The paper begins with an overview of the eco
logical, cultural and legal context of spring manage-
ment in Australia, to set the context for reflections 
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on the efficacy of the EPBC Act. It presents three 
ways the conservation of GAB springs has been 
advanced by virtue of their listing as a threatened 
ecological community (Fensham et al., 2010). The 
paper then highlights four current complexities in 
the application of the EPBC Act to conservation 
of GAB springs. These legislative complexities 
are illustrated by a recent case history – the 
Doongmabulla Springs (central Queensland) – and 
the assessment of potential impacts from develop-
ment of a major coal mine in their vicinity. The 
paper closes with recommendations to enhance the 
capacity of the regulatory framework to conserve 
GAB spring species, communities and ecosystems.

The Environmental, Indigenous Cultural 
Heritage and Legal Context of Spring 

Management in Australia 
Environmental Context 
Globally, groundwater and groundwater-dependent 
ecosystems are under-appreciated, under-managed 
and under-conserved (Famiglietti, 2014; Cantonati 
et al., 2012). Unlike surface rivers, impacts and 
declines in these ecosystems easily go unnoticed 
due to their hidden underground water flows, or 
accumulate slowly over time due to the long resi-
dence time of water in many aquifers. Groundwater-
dependent ecosystems (GDEs) provide vital water 
and wetland habitat in areas with prevailing arid 
conditions (Davis et al., 2017; Stevens & Meretsky, 
2008). In some of these systems, like the Australian 
springs dependent on the artesian waters of the 
Great Artesian Basin (GAB), their unique geologi-
cal and ecological history has led to their designa-
tion as hot spots for aquatic biodiversity (Rossini 
et al., 2018). The system of springs provides per
manent water in the arid zone for species that span 
the deserts, and vital habitat for species that are 
found only in GAB springs (Fensham et al., 2011). 
These endemic species generally have very limited 
geographic ranges; most live in just a few springs 
(in some cases even a single coffee-table-sized 
pool) in a single geographic location, usually less 
than 20 km2 in area (Rossini et al., 2018). 
As a result of their evolutionary history, many 
species living in springs differ from other Aust
ralian aquatic species in their limited capacity to 
adapt to water scarcity. In the Australian arid zone, 
many freshwater systems have become increasingly 

ephemeral since the Pleistocene (e.g. the Lake Eyre 
Basin). Most species that live in arid zone rivers and 
wetlands have adapted to this impermanence – they 
can disperse over great distances between connected 
waterbodies (e.g. fishes like the spangled perch, 
Leiopotherapon unicolor (Arthington & Balcombe, 
2011; Kerezsy et al., 2013)), or can diapause within 
the sediment (e.g. tadpole shrimps, Triops austra­
liensis (Brendonck, 1996)). However, the species 
found only in springs (i.e. endemic to GAB springs) 
are different. They have never developed traits for 
enduring water impermanence because they evolved 
in a system that has provided stable wetland habi-
tats since the Pleistocene. Instead, they are habitat 
specialists that live nowhere but in GAB springs and 
rely on the environmental stability of this ground
water-fed system (Rossini et al., 2017). Although 
there is some variation in flow across the artesian 
basin, or in wetland extent on the ground (White 
et al., 2016), springs that support the highest biolo
gical diversity are those that are deep and maintain 
strong flow to support a permanent pool of water 
(Rossini, 2018).

The permanence of the water that feeds GAB 
springs, and therefore that maintains the habi-
tat needed by endemic spring species, has been 
compromised since colonial expansion into the 
inland of Australia (Fairfax & Fensham, 2002; 
Fensham & Fairfax, 2003). The sinking of bores 
in the GAB began in the late 1880s, and the instal-
lation of large numbers of unrestricted flowing 
bores (reportedly 18,000 (de Rijke et al., 2016)) 
significantly reduced basin pressure (Habermehl, 
2020; Brake, 2020), eventually causing reduced 
spring discharges and the dormancy of many 
springs (Fensham et al., 2016a; Powell et al., 2015). 
Alongside these declines, springs were impounded 
or excavated, and the activities of introduced 
species, including livestock, in and around springs 
have diminished habitat quality (Fensham et al., 
2010). In addition, resource extraction, particu-
larly for coal seam gas, has seen another wave 
of impacts on artesian pressure in the GAB and 
changes in water quality (de Rijke et al., 2016). Due 
to the significant impacts of these processes and 
changes to the unique assemblage of species that 
rely on GAB springs, the “community of native 
species dependent on natural discharge of ground-
water from the GAB” was listed as a threatened 
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ecological community in the endangered category 
under the EPBC Act on 4 April 2001 (Fensham 
et al., 2010).

Indigenous Cultural Heritage 
Springs are of great cultural significance to First 
Nations peoples of Australia (Moggridge, 2020). 
Spring waters sustained Indigenous peoples along 
trade routes throughout Australia (Aldumairy, 2005), 
are of symbolic significance in Dreamtime stories 
and folklore, and are critical to other cultural prac
tices such as ceremonies (Robins, 1998; Mudd, 
2000; Powell, 2012; Martin & Trigger, 2015; Powell 
et al., 2015). Studies in other parts of Australia 
show that First Nations peoples hold an extensive 
knowledge of the location and character of springs. 
For example, a study in a south-western area of the 
Northern Territory, undertaken in consultation with 
First Nations communities, reported that they were 
able to identify hundreds of water resources, includ-
ing seepages, river pools, cave pools and soaks, that 
were not known to non-Aboriginal people (Hatton & 
Evans, 1998). 

The connection of First Nations peoples to 
spring systems is mainly reflected in the Western 
legal system of Australia through their recognition 
as registered cultural heritage, which is generally 
regulated under state and territory laws, such as 
the Aboriginal Cultural Heritage Act 2003 (Qld), 
and through the Native Title framework (Native 
Title Act 1994 (Cwth)). The Native Title framework 
establishes a requirement for those who seek to 
affect the connection of a Native Title holder with 
a spring system, or other cultural or environmen-
tal value, to enter into an Indigenous Land Use 
Agreement. Nationally or internationally recog
nised cultural heritage matters, and recognised 
cultural heritage on land owned or managed by the 
Commonwealth, are afforded recognition through 
the EPBC Act. 

The recent Human Rights Act 2019 (Qld) also 
provides relatively strong recognition of the cul-
tural rights of Aboriginal and Torres Strait Islander 
peoples, including the right “to maintain and 
strengthen their distinctive spiritual, material and 
economic relationship with the land, territories, 
waters, coastal seas and other resources with which 
they have a connection under Aboriginal tradition 
or Island custom”; and “to conserve and protect the 

environment and productive capacity of their land, 
territories, waters, coastal seas and other resources” 
(Human Rights Act 2019 (Qld), s28(2)(d,e)). 

Legal Context
Various local, state and national laws come into 
play and regulate activities that may impact on 
springs, either as an environmental feature or with 
respect to the species inhabiting spring wetlands. 
The key national legislation relevant to springs 
is the Environment Protection and Biodiversity 
Conservation Act 1999 (Cth) (EPBC Act, 1999) 
which regulates activities that will or may have a 
significant impact on matters of national environ-
mental significance (MNES) listed under the Act. 
A spring may itself be a listed MNES as part of the 
community, or impacts to springs may be regulated 
where the spring is part of a protected area such 
as a World Heritage area, or the species inhabiting 
a spring may be a listed as a MNES. The impact-
ing activity may also be relevant, e.g. if a spring 
system forms part of a “water resource” that may 
be impacted by a gas or mining activity, the impact 
may require EPBC Act assessment under the “water 
trigger” (2013 amendment to the EPBC Act).

Assessment, protection and prosecution under 
the EPBC Act regarding actions or activities that 
may affect springs rely on the determination of 
whether the activity is likely to have a “significant 
impact”. Generally, a significant impact is defined 
as an action that creates a change in a listed species 
or community that is “important, notable or of con
sequence, having regard to its context or intensity” 
(COA, 2013; McGrath, 2005). Whether or not an 
action is likely to have a significant impact depends 
upon the sensitivity, value and quality of the envi
ronment that is impacted, and upon the severity, 
duration, magnitude and geographic extent of the 
impacts. When applied to threatened communities, 
impacts are only considered significant if they 
relate to a community listed under the EPBC Act 
as “critically endangered” or “endangered” (COA, 
2013). 

As noted earlier, the “community of native 
species dependent on natural discharge of ground-
water from the Great Artesian Basin” is listed as 
an endangered ecological community under the 
EPBC Act. Examples of impacts that may be con-
sidered sufficiently “significant” to affect the GAB 
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spring ecological community and therefore require 
regulation under the EPBC Act include: impacts 
that reduce the extent of a community; fragment it; 
affect habitat critical to species within it (including 
changes to hydrology); change the composition of 
species within it; or interfere with its recovery (COA, 
2013). For individual species, activities are regulated 
if they might have a significant impact on organisms 
in any listing category (i.e. critically endangered, 
endangered, vulnerable). Impacts considered sig-
nificant for a single listed species relate to the 
listing level (with the most stringent criteria applied 
to endangered and critically endangered species) 
but generally concern impacts with potential to 
cause long-term decrease in the size of a population, 
reduce areas of occupancy, adversely affect habitat 
critical to the survival of a species, or interfere with 
the recovery of the species (COA, 2013). For current 
listings of some GAB spring species, see Kerezsy 
(2020) and Rossini (2020).

Once a species is listed in an EPBC threat
ened species category, the Australian Government’s 
Minister for the Environment may make or adopt 
and implement a recovery plan for that species. The 
aim of a recovery plan is to maximise the long-
term survival in the wild of a threatened species 
or ecological community. The development of a 
recovery plan is not mandatory, but once developed 
and approved under the EPBC Act, Australian 
Government agencies and all other parties must act 
in accordance with the plan. A recovery plan should 
assist assessing officers when considering how to 
assess and impose obligations to mitigate impacts 
on a species, and it must not be contravened by a 
Commonwealth agency action. A recovery plan 
has been established for the community of native 
species dependent on natural discharge of ground-
water from the GAB (Fensham et al., 2010). 

Other state legislation may also seek to pro-
tect and/or regulate impacts on spring ecological 
communities and spring species. For example, the 
“Artesian springs ecological community” at the 
southern margin of the GAB in north-western NSW 
is listed as endangered under the Threatened Species 
Conservation Act 1995 (NSW). In Queensland, cer-
tain springs in discharge areas of the Great Artesian 
Basin, but not those located in Tertiary aquifers, are 
classified as “defined regional ecosystems” and listed 
as endangered under the Vegetation Management 

Act 1999 (Qld) (VMA) (Nelder et al., 2017). For 
example, under the VMA, Regional Ecosystem 
2.3.39 includes spring wetlands on recent alluvium, 
Regional Ecosystem 4.3.22 includes springs on 
recent alluvia and fine-grained sedimentary rock/
shales, and Regional Ecosystem 6.3.23 includes 
springs on recent alluvia, ancient alluvia and fine-
grained sedimentary rock/shales (Nelder et al., 
2017). Various other state and territory water laws, 
such as the Water Act 2000 (Qld), the Queensland 
Great Artesian Basin and other regional aquifers 
water plan (GABORA) and the Water Sharing Plan 
for the NSW Great Artesian Basin Groundwater 
Sources 2008 (NSW), regulate groundwater extrac-
tion and activities that may affect groundwater, such 
as mining and agriculture. As with the EPBC Act, 
species in a spring community may be listed as a 
regulated species under state or territory environ-
ment laws. 

Positive Outcomes from Legal Protections
The following section presents three ways that 
listing under the EPBC Act has advanced the con-
servation of GAB springs, the focus of this paper. 

Recognition of the Value of Listed 
Communities and Species
The designation of MNES under the EPBC Act 
means that spring sites, species and communities 
are afforded more attention and recognition than 
other environmental sites, species or communities, 
with the intention that their listing may lead to pro-
tection and recovery. A MNES listing provides the 
following opportunities: 

•	 When a native species or ecological com-
munity is listed as threatened under the 
EPBC Act, a conservation advice must be 
prepared and published. A conservation 
advice provides information, prepared by the 
Threatened Species Scientific Committee 
(TSSC), regarding the status of, and threats 
to, the species or community at the time of 
listing (EPBC Act, 1999, s266B(1)).

•	 A recovery plan or a threat abatement plan may 
be prepared and published for the species or 
system on the recommendation of the TSSC; 
both plans are intended to provide a frame-
work for recovery activities. Where provided, 
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a recovery plan and threat abatement plan 
cannot be contravened by a Commonwealth 
agency in their decisions or actions (EPBC Act, 
1999, s268 and s269).

•	 The triggering for assessment of any activity 
that may have a “significant impact” on the 
species, community or water resource, which 
may lead to the activity’s rejection, approval, 
or approval with conditions to mitigate the 
impacts (EPBC Act, Chapter 2). 

If a species, community or water resource is not 
listed as a MNES, it will not obtain the benefit of 
these opportunities for protection and recovery.

Protection of Many Species Quickly 
The process by which a species is listed as threat-
ened under the EPBC Act is thorough and can 
take a long time. It requires the committed col-
lection, analysis and assessment of data for the 
species of concern, the submission of documenta-
tion to the Australian Government Minister for the 
Environment (the Minister), the assessment of that 
documentation by an expert panel, and the eventual 
preparation of listing advice and a recovery plan. 
To prepare listing documents, those with experience 
estimate that it takes approximately a year, if not 
more if the species is awaiting taxonomic descrip-
tion or revision. Following submission of the pro-
posed matter for listing, the Minister must decide 
whether or not to list the species (EPBC Act, 1999, 
s194Q); the current turnaround post-submission can 
be many years. In comparison, through listing the 
entire ecological community of species dependent 
on natural discharge of groundwater from the GAB, 
over 100 spring species were protected in a single 
process. This highlights the power and increased 
efficiency of the community listing (Beeton & 
McGrath, 2009). 

A further advantage is that the listing of spe-
cies within a protected community automatically 
includes those of putative species status, whereas 
it is difficult to list an organism of uncertain 
taxonomic status individually. The GAB springs 
community listing also inherently acknowledges 
the interconnectedness of the constituent species, 
by virtue of their mutual dependence on natural 
discharges of groundwater. Furthermore, a reduc-
tion of spring “habitat” critical to species living 

within it (including changes to hydrology) is con-
sidered a significant impact under the EPBC Act.

Complementarity Between Protected Areas, 
Community Listing and Individual Species 
Listings 
Listing of the GAB springs community as endan-
gered under the EPBC Act has the potential for 
protection of a large, fragmented and complex 
system that would be difficult to protect solely by 
elements of the Australian protected area network, 
such as national parks and other types of national 
estate. Some high-value springs are currently pro-
tected as part of a larger national park (e.g. springs 
within the Eulo complex; see Peck, 2020), some 
in their own park (e.g. Irrawanyere/Dalhousie) or 
conservation area (e.g. Elizabeth Springs or the 
Edgbaston portion of the Pelican Creek complex). 
However, the majority exist as small pockets within 
large properties under pastoral lease. Excising these 
areas would likely be a protracted and politically 
contentious exercise (nor is it necessarily the most 
efficient approach) and would place a significant 
strain on each state’s nature conservation resources. 

By listing springs under the EPBC Act, each 
spring complex is offered some form of legally 
binding protection from adverse impact, irrespec
tive of the jurisdiction and ownership of the land-
scape it falls within. Any listing of species in 
addition to their inclusion in the community listing, 
or protection of their range within a protected area, 
complements this EPBC listing. The EPBC listing 
should also protect springs from impacts in areas 
outside of an annexed conservation area – a protec-
tive mechanism that would not typically occur if 
the entire community were not listed.

Complexities in Applications of the EPBC Act 
to GAB Springs

Determining Significant Impacts in 
Data-deficient Systems
When an activity is proposed that may have a sig-
nificant impact on a MNES, it must be referred 
to the Australian Government Minister for the 
Environment (the Minister) for consideration under 
the EPBC Act. If impacts associated with the acti
vity are deemed sufficiently “significant” to trigger 
assessment, it is designated as a “controlled action”, 
which requires an environmental assessment and 
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approval. The proponent is informed of the level of 
environmental assessment that must be undertaken, 
i.e. whether a full environmental impact statement 
(EIS) is needed or whether the assessment can 
be prepared from “preliminary documentation” 
already provided to the environment department. 
The data collected and analysed for the environ-
mental assessment are prepared or commissioned 
by the proponent and submitted to the department 
for assessment. 

Even in a perfect scenario, where a proponent dili-
gently prepares an assessment and that assessment is 
critically and independently reviewed, the determina-
tion of what constitutes a significant impact, whether 
it will occur, and what its outcome will be, all rely 
upon robust data. Such determinations are challeng-
ing in data-deficient systems. 

Western systems of spring science and conser
vation are less than 50 years old and have not drawn 
on the knowledge obtained by First Nations peoples 
over many thousands of years (de Rijke et al., 2016). 
The first basin-wide database of GAB spring loca-
tions has been available for only two years (DSITIA, 
2015). Surveys are still documenting the locations 
of springs (Powell et al., 2015; Silcock et al., 2020). 
Ecologists are describing new species found only 
in GAB springs at a rate of two per year (Rossini 
et al., 2018), a rate highly contingent on research 
funding. Understanding of the natural spatial and 
temporal variance of spring environments is emerg-
ing (Rossini, 2018; White et al., 2016), yet the 
taxonomy of many spring species remains unre-
solved (Murphy et al., 2009), and knowledge of 
their habitat requirements is limited, particularly 
for invertebrates (Rossini, 2020). These data defi-
ciencies are not unique to GAB springs; they are 
a ubiquitous ecological reality in freshwater eco-
systems. In high-risk areas such as springs, with 
high levels of endemic diversity, and where levels 
of exposure to threats and their consequences are 
poorly understood (Andersen et al., 2016), data defi-
ciencies are of deep concern and must be remedied, 
or at least accommodated during assessments of 
“significant” impact. Under the EPBC Act, where 
there is scientific uncertainty about the impacts of 
an action or activity and the potential impacts are 
serious or irreversible, the “precautionary principle” 
is applicable. “Accordingly, a lack of scientific cer-
tainty about the potential impacts of an action will 

not itself justify a decision that the action is not 
likely to have a significant impact on the environ-
ment” (EPBC Act). Even so, significant impacts 
may be under-estimated or options and activities 
to prevent, minimise or even meaningfully monitor 
impacts could be challenged. 

Coping with data deficiencies raises another 
dilemma in the assessment framework under the 
EPBC Act. In the current Australian legislative 
system, the reality of progressing approvals of 
activities or projects in a data-deficient system is 
generally accommodated by requirements (“con
ditions”) being placed on projects, which may pro-
vide for implementation of an adaptive management 
framework as the context for monitoring. Such a 
stipulation on a project is regularly used in replace-
ment of a full understanding of the system, its 
ecology and species composition prior to approving 
an activity that may cause impacts (Lee, 2014; Lee 
& Gardener, 2014). Adaptive management is an 
impact management approach that requires iterative 
monitoring and adjustment of activities in response 
to the results of constant hypothesis testing (Stankey 
et al., 2005; Williams, 2011). In applied terms, this 
means that the assessment of impacts relies on 
the proponent’s willingness and ability to assess 
and monitor outcomes with scientific rigour post-
approval, and to adapt activities quickly and pro
actively to avoid or mitigate impacts as they become 
apparent. It relies on the regulatory infrastructure 
to enforce these conditions and force responsive 
action, along with a requirement on the proponent 
to report regularly and transparently on the evolv-
ing impacts of their activities and any changes that 
were not predicted. Adaptive management also 
relies on the assumption that impacts can be avoided 
or activities can be adjusted or changed once any 
impacts have been discovered. The capacity to avoid 
impacts cannot necessarily be known or predicted 
if the potential impacts or environmental features 
and processes, such as the connectivity pathways 
between aquifers, are not well understood at the 
time of approving the activity (Currell et al., 2017). 

This is also particularly problematic when the 
package of “conditions” and performance indica-
tors for a project are established at the approval 
stage, despite a lack of full understanding of how 
an impact may manifest. Adaptive management, in 
an effective sense (i.e. one that safeguards against 
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significant impacts), requires as much upfront under-
standing as possible, including rigorous design of 
monitoring, empirical testing of hypotheses, and an 
ability to test and model how a response will influ-
ence an outcome (Chades et al., 2012; McLain & 
Lee, 1996). Adaptive management in practice rarely 
occurs in this form, and there are few mechanisms 
to ensure that it must do so under the EPBC Act 
(Lee, 2014; Lee & Gardner, 2014).

Regulatory environmental assessment is only 
able to achieve the general aim of mitigating or 
avoiding environmental impacts effectively if reli-
able, fulsome data are available and provided at the 
time of assessment. Furthermore, such data must be 
available for scrutiny and ongoing monitoring, and 
impact assessment processes should be account-
able and transparent to the public. However, even 
if these requirements are met and applied effec-
tively under the current mandates of the EPBC Act, 
they cannot be applied to a great deal of historical 
development for farming and mining which was 
deemed fully approved at 16 July 2000 when the 
EPBC Act commenced (McGrath, 2005).

Ministerial Discretion
If a significant impact is predicted to occur and the 
project is referred under the EPBC Act, the Minister 
must decide that the activity is a controlled action 
(EPBC Act, 1999, s75(1)(a)) and state the MNES 
that must be considered in the assessment of the 
activity (EPBC Act, 1999, s75(1)(b)). There is also 
an option to declare at the time of referral that the 
project is clearly unacceptable and that approval 
be refused (EPBC Act, 1999, Part 7, Division 1A). 
After assessment, the Minister may decide to 
refuse to approve the activity, or to approve the 
activity with or without conditions associated with 
the approval to mitigate the impacts (EPBC Act, 
1999, s133), including by requiring that the impact 
be offset. The Minister has the discretion to deter-
mine which of these paths is taken. Mitigation and 
offsetting procedures are addressed below. This 
section deals with activities that cause “significant” 
impacts, which should, technically, render them 
illegal under the EPBC Act. 

While the Minister may refuse an activity 
under the Act, this option is very rarely used. 
As at 2015, 20 projects had been either deemed 
“clearly unacceptable” or were refused after 

assessment (Macintosh et al., 2017), being 0.36 per 
cent of the total projects referred between 2000 
and 2015 (5495). A recent example of the issues 
that may arise where environmental assessment 
includes broad Ministerial discretion arose in the 
widely reported and criticised Commonwealth 
Government approval of the Groundwater Depen
dent Ecosystem Management Plan for the highly 
contentious Adani Carmichael Coal Mine (Currell, 
2016; Currell et al., 2017). 

In a hypothetical system where it appeared that 
the proponent did not provide adequate data in their 
assessment of impact, or the Minister approved an 
activity for which strong evidence suggests there 
will or will likely be an unsustainable level of impact 
on a MNES, challenging an approval remains the 
responsibility of the public; however, recourses are 
limited. It is common at a state level for develop-
ment laws to provide the public with the right to 
apply for a “merits review” of a development deci-
sion. A merits review provides an independent court 
analysis, free of politics, where the court stands in 
the shoes of the decision maker and decides whether 
the correct decision was made, given the evidence 
before the decision maker and the requirements 
of applicable law. This option is provided in many 
environmental and planning decision frameworks 
in recognition of the significant risks of corrup-
tion in development decision making, which has 
been recognised by the Productivity Commission 
and the NSW Independent Commission Against 
Corruption, as well as through the work of the 
Australian Panel of Experts on Environmental Law 
(APEEL) in their recent review of reforms needed 
to improve environmental governance in Australia 
(APEEL, 2017). Under the EPBC Act, at present, 
there is no right for the public to apply for a merits 
review of a Ministerial decision, or to apply for a 
review whether the decision was appropriate based 
on the evidence available, e.g. with respect to the 
level of impact deemed allowable. The public may 
only seek judicial review as to whether legal pro-
cedures were correctly followed according to the 
EPBC Act; this is a much more limited form of 
administrative review (McGrath, 2008). If a court 
case is correctly brought demonstrating illegality in 
the process followed during an impact assessment, 
the decision maker and proponent will typically 
start the process again and remake the decision. 
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If an activity is found to have a significant 
impact after going ahead, but was not referred for 
assessment, it is up to the proponent to refer it to 
the Commonwealth Government, or the state or 
Commonwealth Government to require referral, or 
the Commonwealth Government to take enforce-
ment action. In most cases, any monitoring of the 
activity’s impacts on a MNES is undertaken in a 
way that is not transparent to the public and may not 
be reported regularly to the government regulator. 
The lack of transparency in monitoring impacts is 
thus a limitation on the ability of the government 
and the public to demonstrate whether significant 
impacts have occurred that were not approved under 
the EPBC Act, and therefore whether enforcement 
action is required. 

The APEEL review has noted the flaws in envi-
ronmental laws and governance frameworks that 
expose environmental decision making to risks 
of bias and the favouring of development over 
environmental protection (APEEL, 2017). The 
APEEL report, Blueprint for the Next Generation 
of Environmental Laws in Australia, provides 
a list of recommendations for improving issues 
found with environmental governance in Australia 
that are degrading the state of the environment; 
these include the establishment of an independent 
Commonwealth Environmental Protection Agency 
to administer Commonwealth environmental laws 
(APEEL, 2017).

In addition to the risks around development 
bias raised by the lack of strong accountability 
measures around decision making under the EPBC 
Act, others have also identified weaknesses in 
enforcement of the Act. The 2009 Hawke Report 
review of the EPBC Act noted that compliance 
and enforcement activities had been limited, and 
recommended that the government should allo
cate substantially more resources to compliance 
and enforcement activities, and make wider use 
of the range of compliance and enforcement 
options available under the Act (Hawke, 2009). 
Moreover, in 2018 an independent review of 
the EPBC Act’s interaction with the agricultural 
sector, commissioned by the Commonwealth Gov
ernment, found that many agricultural operators 
were still not aware of their obligations under the 
EPBC Act, nor how to address those obligations 
(Craike, 2018). 

Community Listing May Not Protect 
Individual Endemic Species
When a project’s potential impacts are being 
assessed, one of the first steps is to determine 
whether the site provides habitat for threatened 
species. In reference to GAB springs, there is a 
high likelihood that the area will provide essen-
tial habitat for numerous species listed within the 
endangered “community of native species depen
dent on natural discharge of groundwater from the 
Great Artesian Basin”, and some of those species 
may be listed individually under the Act.

As discussed previously, multiple listing frame-
works relate to the GAB springs system – for 
example, a species can be listed at a Commonwealth 
level or at a state level, either as a component of 
the listed endangered community or as an indi-
vidual protected species, and each state can hold 
a different threat listing level for the same species. 
Other forms of listing are purely advisory, e.g. the 
IUCN Red List of Threatened Species (IUCN, 
2012). For these listing frameworks to adequately 
protect the species endemic to GAB springs, they 
must satisfy two requirements. 

First, in an ideal scenario, the full diversity of 
endemic species would be documented, and all 
GAB endemic species would be protected as part 
of the endangered community by being named 
within the community description. In addition, for 
species whose persistence is particularly threatened 
(i.e. they are found at only one spring complex, 
show declining population trends or are exposed 
to multiple interacting threats), an individual list-
ing would be in place at Commonwealth level and 
subject to conservation advice, recovery advice and 
assessment of potential significant impacts on the 
species. Preferably, such a species would be listed 
at the same level of endangerment by all jurisdic-
tions within which it is found, and with equivalent 
protections from impact. Additionally, such a list-
ing, and the related documents such as the recovery 
plan, need to be informed by sufficient informa-
tion on the distribution and ecology of the species 
(which usually relies on time-series of data), as well 
as evidence of a threatening process, to support the 
claim of decline. An example of such a species 
is the red-finned blue-eye, Scaturiginichthys ver­
meilipinnis (Fairfax et al., 2007; Kerezsy et al., 
2020), although there are still discrepancies in 
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the level at which it is listed (Australia – endan-
gered; IUCN – critically endangered). This tiny 
fish benefits from management actions focused on 
protecting the biodiversity of GAB springs biota 
as a community, but its individual species listing 
status also means that targeted actions focused on 
its recovery are in place (Kerezsy, 2020).

Unfortunately, most species that rely on GAB 
springs are not included in the present community 
list, and many of those exposed to high risk of 
impact or even extinction do not have comple-
mentary individual listings, e.g. many invertebrate 
taxa. This broad group represents about 85% of the 
species known to be endemic to GAB springs; how-
ever, this is probably an underestimate as the number 
of species in some major groups is poorly docu-
mented at basin scale (e.g. the Ostracoda (Rossini 
et al., 2018)). Most of these species have different 
listings across state, Commonwealth and IUCN 
listing frameworks (Rossini, 2020). For example, 
the undescribed species of Glyptophysa from the 
Pelican Creek complex of springs has a distribution 
as limited as the red-finned blue-eye, is exposed to 
similar threats, and shows evidence of decline, but 
remains unlisted anywhere apart from the GAB 
springs endangered community, where it is listed as 
an undescribed species (Rossini, 2018).

Relying solely on the community listing is 
therefore not sufficient, primarily due to three 
key constraints: a lack of data about a particular 
spatial area; a lack of taxonomic and distribution 
data about a single species; and the time between 
description and action. First, a lack of taxonomic 
data and refinement means that the full complement 
of taxa that should be included in the community 
listing is incomplete. In some cases, this relates 
to species yet to be discovered and can mean that 
an impact assessment for a particular site assumes 
there are no endemic species present. For example, 
the Moses Springs complex was thought to contain 
only one endemic species until further detailed 
survey effort expanded the list. Second, a similar 
constraint relates to taxonomic refinement within 
species already included in the description. For 
example, the endemic amphipod species of Kati 
Thanda–Lake Eyre were believed to be a single 
species with a broad distribution until a taxonomic 
revision (Murphy et al., 2009) revealed that amphi-
pods are in fact a set of multiple cryptic species, 

each endemic to its own geographically limited 
area. When considered as a single species with a 
broad distribution under the GAB community list-
ing, disturbance or extinction in one portion of 
that range may not be considered a “significant 
impact”. However, a more refined understanding of 
species boundaries revealed that the same distur-
bance could affect the full extent of a narrow range 
species – a consequence that is clearly a “signifi-
cant impact”. Third, without ongoing monitoring 
of population trends of listed species, declines and 
extinctions may occur. For example, species of 
endemic snails from the Eulo complex were puta-
tively listed in the community description in 2010, 
but a full taxonomic resolution was not completed 
until 2019 (Ponder et al., 2019). Within that decade, 
at least one of these endemic species has become 
extinct. 

Offsets and Mitigation Measures 
Under the EPBC Act, there is provision for sig-
nificant impacts to be compensated under an 
environmental offset. The 2012 EPBC Act envi-
ronmental offsets policy requires that, in assessing 
whether to require an offset, the nature and signifi-
cance of the likely impacts on protected matters 
must be established, then whether the impacts are 
avoidable, and if not, whether impacts on protected 
matters can be mitigated. If neither of the latter 
is possible, an offset may be deemed to be appro-
priate to help compensate for significant residual 
impacts (Australian Government, 2012). 

There is little clarity around when an impact 
should be considered avoidable. This must be 
determined with respect to whether the activity or 
project is important enough to be allowed to pro-
ceed in spite of the significance of its impacts, and 
then, if allowed, whether the activity should be 
located or undertaken in such a way that the impact 
is avoided. 

As to the first element of this consideration, the 
low level of refusals given to projects referred under 
the EPBC Act (Reside et al., 2019) puts into serious 
question how much weight is being given to the test 
of whether the importance and need for the activity is 
sufficient to warrant its potential impacts. As to miti-
gation, there is limited guidance as to how impacts 
on springs should be mitigated and whether this is 
hydrologically or ecologically possible. For example, 
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in regard to springs, the Bioregional Assessment 
Program (Lewis et al., 2018) set acceptable limits 
for groundwater decline in the Galilee Basin using 
expert elicitation. However, these limits operated 
under three assumptions: 

1.	 That experts could define which species with
in the GAB listed ecological community were 
actually present. 

2.	 That they had sufficient knowledge and data to 
comment on impacts of groundwater decline 
to said species. 

3.	 That there was enough collective knowledge 
regarding the connection between water ex
traction volume, surface manifestation and 
ecological consequences to set acceptable 
limits to groundwater decline. 

Where extractions are approved, mitigation 
efforts such as reinjection technologies are being 
tested by some proponents (DSD, 2015). These 
technologies can be risky and have been associated 
with groundwater contamination (Prommer et al., 
2016).

The recourse to offsets has attracted many crit
iques (Gibbons & Lindenmayer, 2007; Gordon et al., 
2015; Maron et al., 2015), and in the GAB springs 
context they are particularly problematic. There 
are two key reasons for this. First, the system is not 
spatially homogeneous, so it is typically not pos
sible to find areas to offset that are equivalent to 
the impact site. The system is naturally fragmented, 
and patches of the endangered community have 
existed and functioned, and continue to exist and 
function, as what could technically be considered 
33 separate and discrete communities (Rossini et 
al., 2018). Despite some complexes containing the 
same species, each contains a distinct ‘evolution-
ary unit’, as spring complexes and the populations 
they contain have been separated for millions of 
years with no gene flow between them. With fur-
ther investigation, many of these populations have 
later been classified as comprising separate spe-
cies (Murphy et al., 2009; Murphy et al., 2013). The 
loss of diversity or of threatened species popula-
tions from one locality typically cannot be offset 
by the preservation of the GAB community or by a 
population of a species at another locality. Second, 
the groundwater dependency of GAB springs dic-
tates where suitable aquatic habitat is found, and its 

spatial extent. Restoration and revegetation efforts 
aimed at establishing an offsetting for an impact site 
will be limited to locations where water naturally 
discharges as springs already supporting their own 
unique portion of the threatened community. Unlike 
other offsetting examples, where a forest patch can 
technically be extended and restored to replace that 
lost through impact to yield no net loss of habitat, 
it is impossible to replicate or expand the GAB 
dependent springs habitat in areas without a natural 
geological conduit of water flow and strong natural 
discharge from the basin.

This situation alludes to another major constraint 
in the way decisions are made regarding impacts on 
GAB springs and the use of offsets. Wetlands of 
this system occur across a huge scale and rely on 
a groundwater source of great complexity. If miti-
gation and offsets are assessed on a case-by-case 
basis – a few springs or a spring complex or two at a 
time – the cumulative impact of many projects could 
be a system-wide collapse via ‘a death by many 
cuts’. Like a surface-water basin, the GAB is a large, 
multi-jurisdictional, linked but complex system of 
groundwater that is essential for the persistence of 
springs. Impacts in one location may affect ground-
water flows in areas beyond the impact site, and 
have cumulative impacts on water resources that are 
not well understood and notoriously poorly regu
lated (Nelson, 2019). If each project’s impact on 
the GAB is assessed individually, all decision out-
comes – no significant impact, avoidance of impact, 
mitigation or offsetting – are possible. Multiple 
projects, each assessed as having minor impacts, 
could be approved and their cumulative impact on 
groundwater pressure and spring habitats could be 
significant (Nelson, 2019). At some point, as more 
and more water is extracted by each project, the sys-
tem may reach a threshold of water or pressure loss, 
reduced recovery capacity and ecological collapse. 

Some protective provisions have been introduced 
into the EPBC Act by defining impacts on “water 
resources” associated with coal seam gas and large 
coal mining, thereby creating a “trigger” for refer-
ral of any project impacting surface or groundwater 
(Currell, 2016). However, assessment of impacts 
under the water trigger holds similar flaws to those 
detailed above for listed species, such as a lack of 
clear guidance on when impacts must be avoided. 
At present, cumulative impacts are not required to 
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be considered or avoided under the framing of the 
EPBC Act. They can be required to be considered 
under an EIS via terms of reference, but there is 
no requirement to avoid them and no component 
within the EPBC protocols for assessment that 
accounts for them. Proposed activities are assessed 
individually for their impacts on the environmental 
values potentially directly affected by the activity, 
rather than with reference to the overall impacts on 
a MNES species or community from the multitude 
of impacts that may have occurred or be otherwise 
proposed to occur. 

A Case Study: Doongmabulla Springs
An open cut and underground thermal coal mine, 
the Adani Carmichael Coal Mine Project (the pro-
ject), has been proposed for a site approximately 
11 km from the Doongmabulla Springs north-west 
of Emerald in Central Queensland. This mine has 
received approval from the Queensland and Com
monwealth governments to produce 60 million 
tonnes of coal per year for 60 years. The mine 
proponents are Adani Mining Pty Ltd and Car
michael Rail Network Pty Ltd (joint proponents), 
both wholly owned subsidiaries of Adani Australia, 
part of the Adani Group. The assessment of this 
particular mine offers an interesting case study 
demonstrating how potential impacts on spring 
systems have been assessed in Australia. It illus-
trates how the legislative complexities discussed 
above were addressed under the requirements of 
the EPBC Act.

The project was declared to be a “coordinated 
project” under the State Development and Public 
Works Organization Act 1979 (Qld) whereby the 
Coordinator-General of Queensland coordinates the 
various assessment processes for the project. The 
project was referred to the Commonwealth Envi
ronment Minister under the EPBC Act and declared 
a “controlled action” requiring assessment via an 
environmental impact statement (EIS). Through the 
coordinated project declaration, the proponent was 
able to undertake one EIS that served the purposes 
of assessment under both the EPBC Act and the 
Environmental Protection Act 1994 (Qld). Through 
the EIS process the proponent indicated that the 
project may impact the Doongmabulla Springs. 

The Doongmabulla Springs form a nationally 
important wetland system listed in the Directory 

of Important Wetlands in Australia (COA, 1993), a 
different and separate listing system from MNES 
under the EPBC Act. The springs are dependent 
on regional groundwater, but to what extent they 
depend on Great Artesian Basin groundwater is 
debated (Fensham et al., 2016b). Regardless of the 
extent of their connection to the groundwaters of 
the GAB, the Doongmabulla Springs are home to 
a variety of native plant and animal species that 
also live in the GAB springs, and are therefore 
included in the listed endangered community of 
organisms dependent on natural discharge from 
the GAB. Species common to the Doongmabulla 
Springs and GAB springs include at least six 
species of plants, two species of invertebrates of 
yet-to-be-confirmed endemic status, and a range of 
associated groundwater-dependent wetland types 
such as groundwater-dependent forests.

The site of the Doongmabulla Springs is of sig-
nificance to the Traditional Owners of the land, the 
Wangan and Jagalingou People, the springs form-
ing part of the Clermont-Belyando Area Native 
Title Claim (QC2004/006). This application was 
first filed in the Commonwealth Court on 27 May 
2004 by the Wangan and Jangalingou claimants, 
and listed on the Register of Native Title Claims on 
5 July 2004. As stated by the Traditional Owners, 
“[Adani] would permanently destroy vast swathes 
of our ancestral homelands and waters and every
thing on and in them, likely including our most 
sacred site, Doongmabulla Springs, from where 
our spiritual ancestor – the Mundunjudra (Rainbow 
Serpent) – travelled to shape the land. We also 
face the imminent and permanent extinguishment 
of our rights and interests in part of our ancestral 
homelands by the Queensland government and the 
transfer of tenure in those lands to Adani. Because 
our lands and waters embody our culture and are 
the living source of our customs, laws, and spiritual 
beliefs, their destruction by the Carmichael Coal 
Mine and the extinguishment of our rights and 
interests in a part of our lands will also destroy our 
culture” (Lyons, 2018; Lyons et al., 2017).

The proponent summarised the environmental 
values of both Doongmabulla and Mellaluka Springs 
in its EIS and highlighted that there is sufficient evi-
dence to suggest there are more endemic species 
at Doongmabulla than currently described (Adani 
Mining Pty Ltd, 2012, pp. 2–7). Post approval of the 
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project, the groundwater modelling that underpinned 
assessment of potential impacts was challenged and 
the opposing interpretations of groundwater impacts 
were scrutinised. The currently accepted revised 
EIS sets an acceptable groundwater drawdown of 
up to 20 cm as the level at which springs could be 
safeguarded against adverse effects. The EIS also 
stipulates timelines of response to potential impacts, 
in which case a cease work order must be put in 
place and the timeline for impact reporting and 
review must be stated. 

This case study exemplifies the four key com-
plexities in applications of the EPBC Act to GAB 
springs outlined above. 

Data Deficiency
This limitation was flagged continually during 
hearing of the Adani Carmichael Land Court 
mining objection, particularly regarding hydro
geology (Currell et al., 2017). Ecological uncer-
tainty received less attention but is also critical. 
Debate continues as to the ecological impact that 
the set drawdown limit would have on spring water 
depth, habitat area, vegetation and the persistence 
of endemic and non-endemic taxa (Currell, 2016). 
The list of species endemic to the Doongmabulla 
complex grows and, at present, includes species of 
plants and invertebrates that remain undescribed. 
There is no provision in Adani’s groundwater 
management plan (nor in the conditions associated 
with the project approval) to conduct taxonomic 
research into currently undescribed species or 
identify modes of gene flow between spring popu-
lations that are highly likely to be impacted or lost 
with the commencement of mining activity. This is 
a lost opportunity in the present regulatory frame-
works, whereby proponents could be required to 
undertake the environmental assessment not only 
of possible impacts on listed MNES, but also 
to provide an assessment of any species within 
the development site that may be impacted. This 
requirement would greatly assist data collected on 
aquatic and other species around Australia. 

Significant Impacts
The proponent predicts no significant impact on 
springs (Adani Mining Pty Ltd, 2012). However, 
it can be argued that if a 20 cm drawdown occurs, 
then the following significant impacts, as listed 

in the significant impact guidelines, will arise: 
reduced extent; increased fragmentation; adversely 
affected habitat critical to survival; modification 
or destruction of factors necessary for survival 
(such as water); substantial changes in species 
composition; and interference with recovery of an 
endangered ecological community. 

The party responsible for monitoring and re-
porting such impacts at present is the proponent. 
Long-term viability of the community of species 
endemic to GAB springs that are restricted to the 
Doongmabulla Springs currently rests heavily on 
the proponent’s ability to: 

(a)	 identify a trigger for any of the potential 
impacts listed above as a result of the pro-
ject’s resulting groundwater decline; 

(b)	 rectify that impact and decline very rapidly, 
because endemic species in this system, like 
the endangered pipewort Eriocaulon car­
soni and the gastropod Gabbia rotunda, are 
unlikely to survive more than 72 hours out 
of water (Rossini et al., 2018); and 

(c)	 leave the site post-impact in the original 
groundwater and ecological state. 

Stronger conditioning of monitoring and adap-
tive management frameworks, public and expert 
access to ecological impact reporting, and the 
potential for expert surveys to provide assur-
ance and support to proponent-led assessments of 
impact, would all provide greater assurance that 
the Doongmabulla and Mellaluka Springs will not 
be significantly impacted by mining activities and 
groundwater drawdown.

Ministerial Discretion
Thanks to intensive media coverage of this case, 
the role of Ministerial discretion in relation to 
project approvals under the EPBC Act and asso-
ciated risks can be observed in this matter. 
The timing and processes put into play for the 
approval of the Carmichael Coal Mine at both 
Commonwealth and state level around the time 
of the 2019 Commonwealth Government election 
cast a shadow over the legitimacy of the assess-
ment and approvals for this project. Public outcry 
and comment regarding the project continues. 
For example, despite the claim that the ground-
water and monitoring protocols for this project 
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have received full scientific support, it has been 
reported that no such approval was categorically 
given by the independent scientists whose advice 
was sought, and it has been suggested that the deci-
sion was rushed (Slezak, 2019). The modelling 
for Adani’s Groundwater-Dependent Ecosystem 
Management Plan (GDEMP) may have under
estimated the effects of groundwater drawdown 
on the springs – a critical issue for the future of 
these groundwater-dependent ecosystems. Currell 
et al. (2017) conclude that: “Despite the large scale 
of the project, it appears that critical scientific data 
required to resolve uncertainties and construct 
robust models of the springs’ relationship to the 
groundwater system were lacking at the time of 
approval, contributing to uncertainty and conflict.” 

Furthermore, numerous concerns have been 
raised around the proponent’s compliance with 
approvals thus far, including a recent legal action 
commenced by the Queensland Government for 
false and misleading information as to tree clear-
ing undertaken and reported in the proponent’s 
annual report (Willacy & Blucher, 2019). The 
Queensland Government has taken legal action and 
served infringement fines against Adani for illegal 
discharge of contaminated water into wetlands 
adjacent to Abbot Point (EDOQ, 2019). 

In a perfect system where the Minister, con-
sulting scientists and the proponent act ethically, 
professionally and according to due process, this 
feature of project assessment under the EPBC Act 
would be of little concern. 

Mitigation and Adaptive Management
The Adani Carmichael Coal Mine Project (EPBC 
2010/5736) was conditioned through the EPBC Act 
to implement an annual Great Artesian Basin offset 
measure at least three months prior to commence-
ment of mining operations. The relevant conditions 
involve returning at least 730 megalitres per annum 
for a minimum five-year period from commence-
ment of excavation of the first box cut, to offset the 
predicted annual water take associated with the 
action. 

A heavy weight is placed on the proponent’s 
ability to respond to triggers of groundwater de
cline. At present, the planned corrective actions for 
groundwater drawdown exceeding 20 cm (a risky 
estimate of acceptable drawdown) are vague. Adani 

states that a drawdown trigger will lead to “further 
mitigation activities with regards to water availa-
bility at the springs” (Adani Mining Pty Ltd, 2012), 
but does not state what these activities would in-
volve. The proposed corrective actions outlined in 
the management plan do not necessarily require the 
cessation of mining activity and are not likely to be 
sufficiently rapid because they require research and 
planning under Section 25 of conditions attached 
to the approval, which will likely take consider-
able time and involve a lengthy process of review 
before actions are taken. This case study reflects 
the weaknesses in how the adaptive management 
cycle is being applied in environmental approvals 
currently, particularly for groundwater impacts 
from resource extraction, where impacts may be 
felt more quickly and severely than the manage-
ment system can respond (Lee, 2014). 

Recommendations
Australian spring complexes and ecological com
munities are unique, widely dispersed, discon-
nected and fragile, and still poorly documented 
and researched as GDEs. Any regulatory frame-
work that seeks to protect spring complexes and 
their biological communities must recognise these 
fundamental characteristics and be responsive 
to them to ensure the survival of these ecologi-
cal wonders. This analysis has sought to highlight 
how Australia’s main environmental law, the EPBC 
Act and its regulatory framework, may not func-
tion effectively to achieve the protection of GAB 
springs and spring communities. 

This paper has focused on the regulatory frame-
work that seeks to protect the ecological value of 
springs and spring communities. It has not pro-
vided commentary on the implications of impacts 
on springs for First Nations people, or the legal 
mechanisms available to protect the cultural values 
of springs and related features. This significant issue 
is deserving of far more attention and analysis, yet 
one that extends beyond the specialist expertise of 
the authors. 

Through this analysis of complexities in appli-
cations of the EPBC Act to GAB springs, the 
following recommendations are proposed to high-
light legislative improvements that could be made 
to Australian environmental legislation to better 
protect springs and spring communities.
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Ministerial Discretion
The significant discretionary powers held by the 
Australian Government Minister for the Environ
ment under the EPBC Act can be exercised to 
achieve a balance between protection of the envi-
ronment and benefits to developers. While the 
Minister may refuse an activity or project under 
the EPBC Act, this option is very rarely used; 
only 20 projects (0.36%) have been declined since 
the Act commenced (Reside et al., 2019). Under 
the EPBC Act, at present, there is no right for the 
public to apply for a merits review of a Ministerial 
decision. The public may only seek judicial review 
as to whether the legal process was correctly fol-
lowed according to the EPBC Act – a much more 
limited form of administrative review (McGrath, 
2008). To address this deficiency, APEEL (the 
Australian Panel of Experts on Environmental 
Law) recommended the establishment of one or 
more new independent statutory authorities to per-
form functions currently exercised by the Minister 
and other Commonwealth statutory environmental 
authorities (APEEL, 2017), as follows:

(a)	 An independent Commonwealth Environ
ment Protection Authority that would be 
responsible for undertaking environmental 
impact assessment, auditing and approval 
for all development proposals for private and 
government related development (APEEL, 
2017, Recommendation 2.14). 

(b)	 A Commonwealth Environment Commis
sion, to be responsible for administering 
strategic environmental instruments (which 
could provide for better cumulative impact 
assessment), conducting and making recom-
mendations from environmental inquiries, 
and importantly, a nationally coordinated 
system of environmental data collection, 
monitoring, auditing and reporting, for par-
ticularly species and environmental features, 
as well as with respect to broader environ-
mental sustainability indicators and trends. 

(c)	 A Commonwealth Environmental Auditor 
responsible for monitoring and reporting on 
the performance of the Commonwealth reg
ulatory bodies in relation to the performance 
of their statutory environmental responsibi
lities; and to recommend any necessary new 

strategic environmental instruments (APEEL, 
2017, Recommendation 2.9(i)).

These new governance arrangements would be 
a significant step forward in environmental impact 
assessment, project approvals, conditioning, moni-
toring and reporting of the regulatory processes 
designed to protect the environment – in this case, 
threatened springs and groundwater-dependent 
ecosystems of the Great Artesian Basin.

Mandated Standards of Environmental 
Assessment
Environmental impact assessment is the most in
formative part of the approval process under the 
EPBC Act. An EIA must be informed by as much 
quality information as possible, and data gaps, com-
peting conceptual models and points of potential 
scientific conjecture should be identified. This infor-
mation and the assessment of potential impacts feed 
into decisions about the acceptability of a project. 

Regulations should ensure that the assessment 
process is transparent and that decision makers and 
proponents are accountable. Standard procedures 
should also make provision for external review 
and comment, e.g. provisions for the public to be 
involved in and witness to the process through sub-
mission rights, access to information, and the ability 
to scrutinise decisions and evidence in an indepen
dent forum, such as a court via merits review. 

Rigorous assessment of the ecological risks of 
extinction or decline in the listed GAB springs 
community and the cumulative hydrogeological 
risks of basin-wide pressure decline or alteration is 
essential. Environmental assessments should con
form to mandated standards, as far as possible 
given the complexity of groundwater and ecologi
cal science, requiring: 

(a)	 On-site surveying to best understand the 
characteristics of MNES potentially impacted 
by the proposed activity, including no less 
than mapping known extent of occupancy 
and habitable wetland area for spring endemic 
species; this would guide the development of 
hydrological models that can accurately pre-
dict the loss of habitat for each species.

(b)	Provisions for supporting ecological and 
taxonomic research into any spring com-
plexes where impacts will be likely to occur, 
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including precursory taxonomy, distribution 
and ecological requirements; this would 
help avoid data deficiency bias and loss of 
species that should be listed for protected 
status under the EPBC Act.

(c)	 Consideration of cumulative impacts, includ
ing impacts on the MNES that may occur 
from existing and approved projects that have 
not yet commenced. 

(d)	 A basin-wide approach to assessment of im-
pacts on springs. GAB-scale assessments of 
extinction risk, standardised impact assess-
ment approaches that focus on species and 
hydrogeological processes, and standardised 
monitoring frameworks have been applied, or 
are in development. They should be manda-
tory for any project that triggers an impact on 
a groundwater-dependent ecosystem.

Standardised, Transparent and Publicly 
Available Assessment Methodology
Currently there is very little transparency around 
monitoring required under EPBC Act approval 
conditions and no central database for the collec-
tion and dispersal of data on MNES threatened by 
development projects. This lack of a centralised, 
transparent data repository is leading to environ-
mental assessments which are not informed by 
all available data, and which are often heavily 
dependent on proponent-derived data and model-
ling. This is exacerbated in the current economic 
climate where there is little funding for ecological 
science to help build collective knowledge of envi-
ronmental systems in Australia. 

For systems where cumulative impacts are a 
risk, this is particularly pertinent. A centralised 
repository of environmental monitoring data will 
assist with independent review of any ‘conditioned’ 
proponent monitoring and modeling, as well as 
building overall ecological knowledge and under-
standing of impacts on springs at a GAB scale. 
It would enhance the quality of environmental 
impact assessment and decision making. To achieve 
this, the following developments are needed:

(a)	 A GAB spring specific assessment frame-
work, as used for impacts on other signifi-
cant MNES such as the koala.

(b)	Standardised methods of MNES impact 

assessment, modelling of impact scenarios 
and monitoring frameworks.

(c)	 All projects monitoring spring impacts obli
gated to contribute data to the publicly avail-
able national springs database.

All environmental values and environmen-
tal impact assessment frameworks would be 
better protected from this initiative being imple-
mented across all taxonomic groups, species and 
communities. 

Stricter Rules Around the Conditioning of 
Project Approvals
Given the heterogeneity and naturally fragmented 
nature of the GAB springs system, the option of 
protecting equivalent systems or achieving net 
conservation gains through offsets seems unlikely. 
This will mean that decision frameworks at the 
approval stage and conditioning of approved 
projects must be founded on standardised and com-
prehensive data. The following recommendations 
warrant consideration:

(a)	 Inappropriate impacts on threatened species 
or communities must be avoided, with ‘in-
appropriate’ being determined by mandated 
thresholds of decline, or loss relevant to the 
viability of each species, or the number of 
species within the community.

(b)	 Providing an expert-approved compendium 
of standards as to the nature of appropriate 
mitigation strategies, and conditions for adap-
tive management monitoring and response. 

(c)	 Minimising the use of offsets to compensate 
for unavoidable impacts, or setting conditions 
that require rehabilitation, where neither acti
vity is realistically achievable, particularly in 
the case of GAB springs. 

Enhancing the Water Trigger
The “water trigger” (2013 EPBC Act amendment) 
has provision for consideration of cumulative 
impacts. However, the EPBC Act does not require 
the Minister to refuse resource development on 
the basis that it will be associated with significant 
cumulative impacts. Thus, there is no opportunity 
for the public to be confident that a project will 
be refused due to significant cumulative impacts 
on a spring or spring community. Further, the 
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water trigger and the EPBC Act in general involve 
assessment on a project-by-project basis rather than 
strategic assessment of impacts at the scale of an 
entire catchment or water resource. This means 
there is limited assessment of the overall capacity 
of a catchment/water resource to support the accu-
mulating impacts of several/many mining and other 
developments. Bioregional assessments are being 
undertaken in areas with significant coal deposits 
to determine the cumulative impacts of coal and 
coal seam gas development on water resources. 
This program is yet to result in amendments to the 
EPBC Act or other environmental legislation to 
provide for limits on cumulative resource develop-
ment or statutory strategic planning for those areas. 

The water trigger is also limited in its focus on 
coal and coal seam gas development and does not 
include water take that is incidental to the CSG or 
large coal mine activity, even though these acti
vities can be directly linked and have equivalent 
impacts to those of the regulated activities. There 
is no rationale for limiting the water trigger to its 
present range of activities when any activity that 
may cause significant impacts on water resources 
and MNES should be assessed and avoided if 
found to be unsustainable. There is a good opportu-
nity through the framework of the water trigger and 
the bioregional assessments to ensure that these 
initiatives lead to meaningful improvements in 
how springs and spring communities are protected 
under the EPBC Act, so as to ensure their sur-
vival into the future. The following amendments 
to the EPBC Act and its regulatory framework are 
recommended: 

(a)	 Require that mining-related activity can be 
refused where there are significant cumula
tive impacts on a spring or spring community. 

(c)	 Broaden the water trigger to include any acti
vity that may have a significant impact on a 
water resource or water-dependent ecosystem, 
such as springs and spring communities. 

(c)	 Require that results of bioregional assess-
ments are integrated into the regulatory 
framework to support strategic catchment and 
water resource planning at regional scales, 
with associated caps to limit water take from 
each catchment or water resource, to ensure 
survival of water-dependent ecosystems and 
species. Project assessment criteria must be 
directly linked to these limits and plans to 
ensure that caps are not exceeded. 

Conclusion
Australia’s GAB springs are unique and of great 
ecological and cultural significance, and yet they 
are at risk under ‘business as usual’ environmental 
regulation which has been found to have limita-
tions in several contexts. To increase the chances of 
survival of the remaining GAB springs, the recom-
mendations provided here should be implemented 
and, over time, reviewed for their effectiveness in 
achieving the conservation of GAB springs and 
their groundwater-dependent ecosystems. While 
scientific effort is slowly building an understanding 
of GAB ecosystems, failure to strengthen the regu-
lation of impacts on springs and their communities 
may mean that these efforts merely document the 
decline of springs and the extinction of species 
reliant on spring habitats and resources. 
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