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a b s t r a c t

The Grose River is contained almost entirely within a World Heritage Area. While sewage pollution in the
area has been addressed, pollution at damaging levels continues from a disused coal mine, closed in 1997.
Despite some surface rehabilitation, no action has occurred to remediate zinc polluted waters emanating
from the mine. We examine the historical regulation and management of the Australian Commonwealth
eywords:
ater contamination

oal mine drainage
nvironmental regulation

and New South Wales governments and highlight gaps in both regulatory systems. We conclude that there
is an urgent need to improve regulation of water pollution, mining and management of the environment
in highly valued world heritage areas.

Crown Copyright © 2010 Published by Elsevier Ltd. All rights reserved.
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The encroachment of human activities has modified most
cosystems of the globe (e.g., Botkin and Keller, 2009). Due to
uman activities it is becoming increasingly difficult to identify any
atural environment that has not been altered to some extent. One
pproach to limiting the adverse impacts generated by humans has
een to identify particularly ‘valuable’ or ‘unique’ environments
nd to manage them as protected areas. This approach regulates
hreats of human disturbance for selected ‘protected areas’ (Pimm
t al., 2001). The form of protection varies internationally and
here are a wide range of reserve classifications, including nature
eserves, national parks, national monuments, and wilderness
reas. Protected areas may be terrestrial, marine and/or fresh-
ater (WDPA, 2009). Protection of large terrestrial reserves also

ften offers some protection for waterways within their boundaries
Fitzsimons and Robertson, 2005), although reserve boundaries

arely enclose the entire catchment watershed (Linke et al., 2008).
his is one of the issues in the ongoing debate over the most appro-
riate approach to protecting aquatic ecosystems compared with
errestrial reserves (Moulton, 2009).
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E-mail addresses: susanawright@bigpond.com (S. Wright),
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The Blue Mountains region is environmentally one of the most
ighly valued and comprehensively protected areas in Australia.
he region has unique geology and biodiversity, and was con-
idered of sufficient international significance to be declared a
nited Nations Educational, Scientific and Cultural Organisation

UNESCO) World Heritage Estate because of the area’s natural val-
es (UNESCO, 2009; Commonwealth Government, 2009a). In the
0 years since the initial creation of the Blue Mountains National
ark, the area has continued to expand (NPWS, 2001). Several
djoining National Parks are now collectively regarded as part
f the Greater Blue Mountains area. The majority, but not all
reas are naturally vegetated and most of the area is considered
o be in good ecological condition (Commonwealth Government,
998).

The Blue Mountains region has historically witnessed consid-
rable conflict between development and conservation (Mosely,
999). Issues such as increased urban development, tourism,
orestry, infrastructure development, and mining have frequently
reated strongly divergent views. The source of the environmen-
al conflict has often originated from a 50 km string of settlements,
tretching from Penrith in the east to Mt Victoria and Lithgow in
he west. This ridge-top development bisects the National Park and

ouses a population of more than 80,000 residents (BMCC, 2002). It
lso caters for a large number of tourism visitors (Commonwealth
overnment, 1998; BMCC, 2002). Water pollution is one of many

hreats to the National Park that generates environmental conflict
n the management of the area (Berman et al., 1987).
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Historically, a major source of water pollution in the Blue Moun-
ains area has been sewage effluent. In July 1980 there were 12
ewage treatment plants (STPs) servicing a population of 46,000 in
he Blue Mountains (MWS&DB, 1987). In the 1980s and early 1990s
ix STPs disposed of their wastewater into streams that flowed into
he National Park estate lands (Berman et al., 1987).

Another source of water pollution throughout Australia, and in
he Blue Mountains, has been water contamination from mining.
he Blue Mountains region has had coal and other mining activity
or more than a century (Macqueen, 2007). Although many of the

ines have been closed, there are several active coal mines in the
estern Blue Mountains, particularly in the Lithgow and upper

oxs Valley area (Lithgow Tourism, 2009).
One part of the Blue Mountains National Park that has been

dversely affected by pollution by a combination of sewage efflu-

nt and mining pollution is the upper reaches of the Grose River,
n otherwise pristine environment that is protected as a declared
ilderness Area within the National Park lands, and is also part of

he Greater Blue Mountains World Heritage Area. The upper Grose
iver catchment (Fig. 1) is used as a case study for this paper. Reg-

(

r
C
n

ig. 1. Map of survey sites (square symbols), waterways and waste discharge points in the
atchment boundary of study area is indicated by dashed line. Inset shows location of stu
licy 28 (2011) 353–360

lation and management of water pollution in this area reflects
number of the strengths and weakness of regulation of coal
ining, water pollution, and management of waterways within
ustralia’s protected areas. Recommendations are made for future
anagement to minimise the chance of similar environmental con-

amination issues arising in other protected areas.

nvironmental protection of the Blue Mountains

The Blue Mountains became a popular holiday destination for
ydney residents, particularly since the construction of the first
ailway link between Sydney and mountains in the late 1800s.
ver time, the impressive scenery of the area has become increas-

ngly widely appreciated. The bushland has also become a popular
estination for bush walking and camping along walking trails

Macqueen, 2007).

Over the 20th century there was a gradual increase in the
ecognition of the environmental values of the Blue Mountains.
onservation of large tracts of the area was advocated by the Syd-
ey Bushwalking and Mountains Trails Club from early in the 20th

upper Grose River study area (sampled by Wright and Burgin, 2009a). Approximate
dy area in south-eastern Australia.
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entury (Macqueen, 2007). In the 1930s they were a small, but
ocal and articulate group led by the pioneer Australian conser-
ationist Myles Dunphy. In 1932 he presented a far-sighted and
mbitious plan for a Blue Mountains National Park with ‘primitive-
reas’. However government action to formally protect the area
as slow, although a watershed decision for the area was the 1959

azettal of the initial segments of the Blue Mountains National Park
Mosely, 1999). Its boundary has since expanded, and in 1974 man-
gement responsibility for the national park estate was entrusted to
he newly instigated New South Wales National Park and Wildlife
ervice (NPWS), now a division of the Department of Environment
nd Climate Change and Water (DECCW). The Australian Com-
onwealth Government also gained environmental management

esponsibilities in the Blue Mountains with the listing of the Greater
lue Mountains Area as a World Heritage Area in 2000 (DECC,
009).

ewage effluent disposal

The Blue Mountains encountered widespread water pollution
rom 12 sewage treatment plants that serviced the wastewater
eeds generated by townships of the Blue Mountains (Berman et
l., 1987). Six of the STPs used to discharge directly to National
ark streams. In 1980 the management of the area’s sewerage (and
ater supply) system was transferred from the Blue Mountains City
ouncil to the Sydney Water Board (now Sydney Water Corpora-
ion). The condition of the STPs at transfer was regarded as being
antiquated’ (Commonwealth Government, 1998). The Water Board
dmitted that water pollution from the Blue Mountains STPs caused
nacceptable water pollution to Blue Mountains streams, particu-

arly to waterways within the National Park boundary (MWS&DB,
987). A 20-year improvement strategy has led to major modifica-
ions to the Blue Mountains sewerage system and treated effluent is
ow released to waterways away from the National Park. This has
een achieved by transferring the effluent flows to a large treat-
ent plant at Winmalee, in the lower Blue Mountains, that now

eleases its wastewater effluent to a small tributary of the Nepean
iver (Sydney Water, 2009).

oal mining pollution

Coal seams exist under much of the Blue Mountains and
oal mining was identified as a potential source of environmen-
al conflict in the Blue Mountains World Heritage nomination
Commonwealth Government, 1998). Across New South Wales coal

ining is licensed under the Mining Act (1992) and administered
y the New South Wales (NSW) Department of Mineral Resources,
ow part of the NSW Department of Industry and Investment (I&I).
reviously, coal mining in NSW was regulated by the Mining Act
1906) and more recently the Coal Mining Act (1973). However,
nder the National Parks and Wildlife Service Act (1974) coal mining
as not a permitted activity in NSW national parks.

The New South Wales Government has regulated water pol-
ution from point-source waste discharges since the early 1970s,
nitially under the Clean Water Act (1971) by the State Pollution
ontrol Commission, and more recently under the Protection of the
nvironment Operations Act (1997) by the Environment Protection
uthority (EPA, now a division of DCCEW). This approach to reg-
lation and control of water pollution has relied on a ‘command
nd control’ approach, with licences being issued for discharges

nto waterways. These ‘Environment Protection Licences’ under
he Protection of the Environment Operations Act (1997) specify
oncentration limits for various pollutants that are permitted to
e discharged. This is an equivalent ‘permit’ approach to that
ioneered in the United States (US) under the US Federal Water

a
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t

m
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ollution Control Act (1948), now the US Clean Water Act (1972).
s with NPWS, the EPA has also been incorporated into the larger
SW environmental agency DECCW.

he Grose River

The Grose River catchment is nestled in the approximate cen-
re of the Greater Blue Mountains area, to the immediate north
f the urban corridor that runs between Penrith and Mount
ictoria. The Grose River forms part of the headwaters of the
awkesbury—Nepean River, one of the largest coastal draining

iver systems in south-eastern Australia. It rises at nearly 1000 m,
ear Mount Victoria and flows without barrier to its confluence
ith the Hawkesbury—Nepean River. At its closest point, the Grose
iver catchment is approximately 60 km west of Sydney (Fig. 1). The
rea is rugged, with deeply incised sandstone and shale canyons,
alleys and gorges. Much of the area is not serviced by vehicular or
alking trail access (NPWS, 1999).

The majority (approximately 95%) of the upper Grose River
atchment is natural bushland in undisturbed condition due, in
art, to its rugged nature and lack of formal access (NPWS, 1999).
he margins of the catchment are subject to human disturbance
ncluding the two small townships of Blackheath and Mount Vic-
oria, local and main roads, and a passenger and goods railway
ine. Despite the protection of a large proportion of the Grose
iver catchment as a protected area (National Park, Wilderness
rea, World Heritage Area), the Grose River has suffered two dif-

erent forms of water pollution. The first was organic pollution
rom treated sewage effluent from Blackheath sewage treatment
lant (STP) (Wright and Burgin, 2009a). The second was con-
aminated drainage from a derelict coal mine, the Canyon Coal

ine.

lackheath sewage treatment plant

Blackheath STP was built in 1938. It was one of the six
lue Mountains treatment plants that discharged wastewater into
ational Park streams. Ownership and management of Black-
eath and all other Blue Mountains STPs were transferred from
lue Mountains City Council to the Sydney Water Board in
980 (MWS&DB, 1987). It was the last of the STPs that dis-
harged to waterways flowing into Blue Mountains National
ark. Blackheath STP was closed and demolished in mid-2008
Sydney Water, 2009). For 70 years it had discharged effluent
nto Hat Hill Creek, a tributary of the Grose River in the head-

aters of the Hawkesbury—Nepean River catchment (Fig. 1).
he Blackheath plant was situated a short distance upstream
f this National Park boundary, and provided secondary treat-
ent of wastewater from approximately 5000 residents (EPA,

008). Since its closure, sewage from Blackheath is transferred
o Winmalee STP in the lower Blue Mountains for treatment
nd disposal to a tributary of the Nepean River (Sydney Water,
009).

The Blackheath STP was licensed to discharge wastewater under
onditions detailed in Environment Protection Licence (EPL) 1712,
nder the Protection of the Environment Operations (POEO) Act
1997). The licence specified a set of conditions which included lim-
ts on the concentration of pollutants allowed in waste discharges
or 16 pollutants, mostly heavy metals and nutrients, with average

nd 90th percentile limits specified for each of the pollutants (see
able 1; EPA, 2008). The effluent outflow ceased in mid-2008 with
he STP being fully decommissioned.

While in operation, effluent discharges from Blackheath treat-
ent plant caused organic pollution of Hat Hill Creek and the
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Table 1
Pollutant discharge limits in the Blackheath STP and Canyon Coal Mine Environment Protection Licences. All units in micrograms per litre unless otherwise specified.

Attribute Blackheath STP EPL #1712 Canyon Coal Mine EPL #558

Average 90th percentile 100th percentile

Aluminium 870 6100 –
Cadmium 0.2 0.7 –
Copper 35 96 –
Cyanide 57 500 –
Iron 610 8100 1000
Lead 4.4 7.6 –
Mercury 0.8 1.3 –
Total nitrogen (mg/L) – 45 –
Total phosphorus (mg/L) – 10 –
Zinc 90 240 5000
Hydrogen sulphide 340 2300 –
Chlorine (mg/L) – 6.1 –
Nitrogen (ammonia) (mg/L) – 35 –
BOD (mg/L) 10 (1) 20 –
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TSS (mg/L) 10 (1)
Faecal coliforms (colonies per 100 mL) –
Oil and grease (mg/L) Annual load limit 1570

rose River. While still in operation in 2003, total nitrogen (N)
nd total phosphorus (P) levels in Hat Hill Creek were elevated
pproximately 130 times above background levels (Wright, 2006).
itrogen rose from 102 �g/L above the sewage effluent outfall to
4,316 �g/L downstream. Phosphorus rose from 3.8 �g/L above
he STP to 507 �g/L below (Wright and Burgin, 2009a). Although
ollution levels dropped with distance downstream, nutrient lev-
ls remained substantially above background levels and lifted
utrient levels in the Grose River. Based on a 2003 survey of
acroinvertebrates, waste discharges from Blackheath STP also

ad an adverse impact on aquatic ecosystems (Wright and Burgin,
009a,b).

he Canyon Colliery

For more than 50 years the Canyon Coal Mine conducted under-
round coal mining in the upper north-west corner of the Grose
iver catchment. The mine lease was granted before the area was
eclared National Park (Macqueen, 2007). Two drainage shafts
rom Canyon Colliery were constructed in the late 1970s to dewa-
er the mine, directing the majority of the flow into Dalpura Creek,
tributary of the Grose River (Catalyst, 2008). A second drainage

haft was also constructed, directing a lesser volume of mine
rainage into Jinki Creek, another small tributary of the Grose River
Fig. 1). The mine was closed in 1997 because it had exhausted
ts coal lease (Macqueen, 2007). Consequently, the mine was per-

anently closed in 1997 and the lease was surrendered in 2005.
ffluent from the mine continues to flow into Dalpura and Jinki
reeks (I. Wright, pers. obs., November 2009).

The mine drainage from the derelict Canyon Coal Mine is con-
aminated with ecologically damaging levels of zinc (Wright and
urgin, 2009a,b) due to ‘acid mine drainage’, a common environ-
ental problem in coal and metal mines (Johnson, 2003). Zinc

an be highly toxic at trace levels to aquatic biota (ANZECC and
RMCANZ, 2000). In 2003, about 6 years after the mine ceased
peration, a analysis of water and river invertebrates concluded
hat the Grose River was impaired due to the mine drainage (Ian

right, Ph.D. Thesis, 2006). Zinc levels in the upper reaches of the

rose River rose from less than 10 �g/L zinc to 388 �g/L due to the

nflow from the mine (Wright and Burgin, 2009a). While zinc lev-
ls dissipated with distance downstream, they were all higher than
he ANZECC and ARMCANZ (2000) guidelines for aquatic ecosys-
em protection (trigger value for protection of 95% of species of

t
c
fl
t
b

20 –
200 (2) –

10

�g/L). Macroinvertebrate survey results confirmed that the mine
aste was having an adverse toxic impact on the stream-dwelling
acroinvertebrates of the upper Grose River (Wright and Burgin,

009a,b).
Canyon Coal Mine was operated according to conditions

etailed in Consolidated Coal Lease (CCL) 742 approved in Febru-
ry 1990 by the then New South Wales Minister for Mineral
esources. This Lease provided the government’s expectations for
nvironmental management, and other matters, for the operation
f Canyon Coal Mine. The Lease contained a clause (No. 27) that
ddressed the issue of water pollution:

The registered holder shall provide and maintain to the satisfac-
tion of the Minister efficient means to prevent contamination,
pollution, erosion or siltation of any stream or watercourse or
catchment area or any undue interference to fish or their envi-
ronment and shall observe any instruction which may be given
by the Minister with a view to preventing or minimising the con-
tamination, pollution or siltation of any stream, watercourse or
catchment area, or undue interference to fish or their environ-
ment.

As with the Blackheath STP, the discharge of wastewater from
he coal mine was also regulated under the Protection of the Environ-
ent Operations Act (1997) with a licence for point source discharge

f wastewater, ‘Licence EPL 558’ (EPA, 2001). The Colliery Licence
nly specified three pollutants, including zinc concentrations, to a
aximum of 5000 mg/L of effluent (Table 1). Following cessation

f the mine’s commercial production of coal in 1997, the pollution
ischarge licence for the coal mine was surrendered in 2001.

The Mining Act (1992) provides that conditions may be imposed
n mine leases that require environmental rehabilitation of a mine
ite after mining activity has ceased. The lease for Canyon Colliery
CCL 742) included clauses explaining the required rehabilitation
hat would be expected after the mine activity ceased. Repair to
isturbance to the natural environment is carried out by the for-
er lease holder, according to a mine closure plan that must be

pproved by Department of Primary Industries (DPI). Advice from
PI discussed the rehabilitation of surface works at the mine—this

ncluded the demolition of buildings and revegetating of the dis-

urbed area at the surface workings of the Mine (I. Wright, pers.
omm. from DPI, 16 October 2008). The zinc polluting discharge
owing from the Mine was not part of the rehabilitation plan (Let-
er from DECC Director-General to I. Wright, 22 January 2008). We
elieve that this was an oversight by DPI.
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Since the commercial operation at Canyon Colliery ceased in
997, and the coal lease was surrendered in October 2005, the DPI
as been responsible for overseeing the environmental rehabilita-
ion of the natural environment previously disturbed by the coal

ining activity.

ritique of New South Wales regulatory system for coal
ining and STP effluent pollution

There are shortcomings in the NSW regulatory system control-
ing coal mining and water pollution, which emerge from this case
tudy. A major shortcoming is that the water pollution licens-
ng system focusses on procedural requirements as opposed to
chieving environmental outcomes. For example, the receiving
aterways below both waste discharges are tributaries that flow
irectly into a highly valued conservation area (National Park,
ilderness Area and World Heritage Area). We consider that the

icence would have been more likely to succeed in protecting the
ondition of the upper Grose River if it had specified ongoing mon-
toring of the health of the stream environment, rather than only
pecifying end-of-pipe discharge limits from both the coal mine
nd the STP. As was identified by the ecological research conducted
y Wright and Burgin (2009a,b) both waste discharges were caus-

ng significant degradation of the health of the river ecosystem
elow each point source discharge.

Other shortcomings include the lack of opportunity for public
nput to the pollution licensing system, and the lack of implemen-
ation of the legislation to realise the bold objectives of the POEO
ct. One of the main objectives of the Act is ‘to protect, restore
nd enhance the quality of the environment in New South Wales,
aving regard to the need to maintain ecologically sustainable
evelopment’. Under the licensing conditions of both water pol-

ution discharges in this case study, it appears unlikely that either
aste discharge could have satisfied the objectives of the POEO
ct. In particular, both pollution sources failed to: ‘protect, restore
nd enhance the quality of the environment’ (POEO Act, Section 3
bjective a).

This is, at least in part, because despite the extensive regu-
atory regime for pollution in NSW, the current system focusses
n process as opposed to environmental outcomes. This approach
s a common criticism of the ‘command and control’ regulatory
pproach to pollution (e.g., Bates, 2002). If environmental out-
omes had been stated in the pollution licensing process, we find it
nconceivable for a licensed zinc discharge of 5000 �g/L in a World
eritage Area where background levels are below 10 �g/L. The per-
itted level of zinc from the Canyon Coal Mine was more than 600

imes the Australian water quality guideline for zinc of 8 �g/L. The
nly scenario under which such an outcome could be acceptable for
nvironmental protection would be where the waste discharge was
trongly diluted by river flows. Based on data collected in 2003 in
he Grose River (Wright and Burgin, 2009a), it was estimated that
he Canyon Colliery contributed approximately 40% of the Grose
iver flow immediately below Dalpura Creek. Given such a low
egree of dilution, 5000 mg/L of zinc is substantially above recog-
ised safe levels for aquatic ecosystems (ANZECC and ARMCANZ,
000). Under such conditions, even maintaining strict adherence to
he licensing conditions would not have provided environmental
enefits to the Grose River.

This lack of protection would have been less likely to occur if the

ommunity had the opportunity to have input into the pollution
icensing system. However, there is no public submission process
or input into granting or setting licence limits of waste discharge
greements, ‘Environment Protection Licences’, under the POEO
ct. The licence limits are set at the discretion of DECCW. Once

e
u
o
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lanning approval has been provided by the NSW Planning Min-
ster, under the Environment Protection and Assessment Act (EP&A)
1979, amended 2008), an Environment Protection Licence may not
e refused and must be substantially consistent with any approval
iven by the Minister (s 75V EP&A Act). In the future, all applica-
ions for planning approval of coal mines will be dealt with under
art 3A Environmental Planning and Assessment Act 1979, as directed
y Schedule 1, State Environmental Planning Policy (Major Projects),
005. This means that there is no direct avenue for public partici-
ation in the licensing process, or in setting licence limits and, in
ddition, there are no third party rights of appeal once a licence is
ssued.

The review of Environment Protection Licences is required
ithin 5 years of their issue, and public notification is required,
owever public submissions are not required to be sought or con-
idered in any changes to the licence. When the Protection of the
nvironment Operations Bill 1997 was debated by the New South
ales Parliament there were concerns raised about the lack of pub-

ic participation in the licensing system, with greater opportunities
or input and appeal in similar pollution licences in Queensland,
outh Australia and Victoria (Smith, 1997).

The difficulty in ensuring that strict environmental outcomes
re maintained is that the licensing process must balance the
eed to protect the environment with the benefits to the commu-
ity from undertaking activities such as mining (Farrier and Stein,
006). Establishment of discharge limits perhaps requires continu-
us modification of licence conditions based on regular monitoring
hat is focussed on environmental protection. However, it is unclear
ho is currently responsible for the coal mine drainage, given that

t continues to flow and pollute, despite its environmental pro-
ection licence being surrendered. This has occurred despite many
orldwide examples where pollution continues after commercial
roduction ceases, often associated with mining or industrial sites,
uch as the closure of coal mines in the United Kingdom (Younger,
993).

Although the senior author sought the rationale from senior offi-
ers in DPI as to why the mine rehabilitation plan did not address
he continued discharge of pollution, an answer was not forth-
oming. It is our view that the process for surrendering a licence
hould have involved checking to ensure that the waste discharge
as ceased, which it clearly has not, we suggest that the POEO Act
eeds modification to ensure that licences are not surrendered if
hey still generate pollution.

Now that the licence has been surrendered, potentially the most
ogical approach to rehabilitation from the NSW Government is
o obtain funds from the Derelict Mines Program, administered by
joint steering committee that comprises DECCW and I&I. Based
n the priorities of the program (risks to public safety, pollution
mpacts, contamination, erosion or land degradation, and public
oncerns), realistically the only criteria that would meet the guide-
ines is ‘pollution impacts’. Even if public concern for pollution of a
eldom visited wilderness area was substantial, the type of rehabil-
tation offered (detailed site assessment, reduction of safety hazard
y fencing and fillinGaps ig shafts, management of water and sedi-
ent movement, acid mine drainage management, monitoring and

evegetation of sites; I&I, 2009) are also not a good match with the
estoration requirements of the site.

ommonwealth involvement in the Grose River
The role of the Commonwealth Government in regulating
nvironmental matters is constrained by its powers established
nder the Constitution (s 51) with regulation focussing on matters
f national significance, including nationally threatened species,
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amsar wetlands, World Heritage Areas and migratory species,
hich are covered by the Commonwealth Environment Protection

nd Biodiversity Conservation Act (EPBC) (1999). The EPBC Act estab-
ishes an assessment and approvals process for actions that may
ignificantly impact a matter of national environmental signifi-
ance, of which world heritage areas are one (EPBC Act, Part 3).
his means that any new activity which is proposed that may
ignificantly impact a World Heritage Area, or values that have
een identified as having national significance, requires approval
rom the Commonwealth Government under the EPBC Act. The two
aste discharges that caused pollution to the Grose River began

efore the Blue Mountains World Heritage Area was nominated,
nd indeed before the EPBC Act was enacted. The EPBC Act lacks
rovisions to deal with existing impacts that degrade World Her-

tage Areas. Under the current Act, if the Canyon Colliery was to
odge a development application, the Federal Minister for the Envi-
onment would have the power to refuse approval based on the
mpact of the mine on the World Heritage Area. However, there is
o power under the EPBC Act to order remediation or clean up of
xisting pollution, or to assess the impacts of existing actions. The
imited scope of the Act and its resulting inability to deal with often
erious threats to the values of areas of national environmental sig-
ificance has been highlighted in the recent independent review
f the EPBC Act (see EDO submission on the EPBC Act online at
ttp://www.edo.org.au/edonsw/site/policy.php).

There are two important precedents where the Common-
ealth Government has taken direct action to rehabilitate or
revent freshwater pollution from mine activity. Firstly, the
ommonwealth Government created the Supervising Scientist
o be an environmental watchdog for uranium mining at the
anger Uranium Mine, in the Kakadu area, Northern Territory
Commonwealth Government, 2009b). This was created following
he Ranger Uranium Environmental Inquiry, conducted from 1975
o 1977, which found that the proposed mine could result in unac-
eptable environmental damage. The Commonwealth Government
ccepted the findings of the enquiry and created the Office of the
upervising Scientist in 1978, under the Commonwealth Environ-
ent Protection (Alligator Rivers Region) Act (1978) to ensure that

ll aspects of the mine were carried out in a manner that would
rotect the environment. The Office of the Supervising Scientist is
robably a unique body of its kind in Australia that provides inde-
endent assessment with a clear central objective of ensuring that
he mining does not damage the local and regional environment.
t also funds a substantial research program that allows it to gen-
rate scientific knowledge to help it fill information gaps that may
mpede the Office making a decision based on relevant scientific
nowledge (Commonwealth Government, 2009b).

A second precedent was the Captains Flat mining area in NSW,
hich had been generating severe heavy-metal pollution of the
olonglo River for many decades (Nicholas and Thomas, 1978;
orris, 1986). In 1976, the Commonwealth Government funded
xtensive environmental rehabilitation of the former contami-
ated mine site to mitigate and reduce water pollution. The reason

or the action was perhaps not to protect a river in a National Park
r World Heritage Estate, but may have been prompted because of
ts strategic importance to the landscape of Australia’s capital city
s Lake Burley Griffin, Canberra, is an artificial impoundment of the
olonglo River.
The Grose River case study is a reminder that the Common-

ealth and New South Wales environmental relationship remains

oung and has potential for improvement. Understandably, from
ime to time, problems occur that are not adequately managed
y one of the two levels of Government best suited to deal with
he issue. Perhaps such limitations relate to the ‘Constitutional
ncertainty’ that was discussed in the 1999 Senate review of the

M
p
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ommonwealth Environmental powers (Parliament of Australia
enate, 1999). Although there appears to have been continued
eluctance to intervene, the review did suggest that the Common-
ealth Government should take a stronger role in environmental
atters, with the Senate Committee’s recommendations:

The Commonwealth should exercise a leadership role in the
protection and improvement of the Australian environment.
This role should be supported by the unsparing use of all Con-
stitutional power available to the Commonwealth to act in the
field of the environment.

utlook for water pollution in the upper Grose River

As previously indicated, Blackheath STP was closed in mid-2008
nd the disposal of treated sewage to Hat Hill Creek was terminated.
ampling in the area by the senior author (unpubl. data) in Hat Hill
reek, 18 months after the treatment plant closure has indicated
hat the improvement of water quality was considerable. Water
uality below the outflow had improved to a level effectively equiv-
lent to background water quality. However, the outlook for the
ater pollution in the upper Grose River remains bleak due to the

ontinued heavy-metal contamination from the Canyon Coal Mine.
verseas examples of derelict coal mines suggest that the pollu-

ion may continue for centuries (e.g., Herlihy et al., 1990; Younger,
993).

essons to be learnt from past errors

There are three broad issues behind the previous and current
ater pollution in the upper Grose River that could be better man-

ged in the future: (1) setting of waste licence limits for specific
ollutants and protection of receiving waterway values; (2) reg-
lation of continuing pollution after closure of a mine; and (3)
ollective action between all regulatory authorities and both levels
f Government.

In terms of setting licence limits for pollution licences, our
iggest criticism of the current system is that licences should be
et in a manner that ensures discharges do not threaten identified
nvironmental values in the receiving environment. The ANZECC
nd ARMCANZ (1992, 2000) water quality guidelines provide a rec-
mmended approach (for all Governments in Australia and New
ealand) for developing locally relevant guidelines to meet certain
aterway outcomes. In the case of the Grose River the uses and

alues of the receiving waterway would probably have been ‘Pro-
ection of the aquatic ecosystem’ given the sensitivity of the area
nd the aims of the National Parks and Wildlife Act (1974).

The environmental impact of sewage pollution in the upper
rose River was recognised as being unacceptable, and was solved,
ut coal mine drainage was ignored. The closure of Blackheath STP
nd 11 other STPs in the Blue Mountains was largely due to Sydney
ater Board’s bold decision in the late 1980s to remove sewage

ollution from high conservation value waterways in the Blue
ountains. This was identified by the Water Board in a landmark

environmental value approach’ to sewage management (Berman
t al., 1987), as reported in the Water Board’s 1988–1989 Annual
eport:

Consideration is being given to a scheme to transport effluent
out of the National Park area for treatment at Winmalee. This
scheme would avoid completely the addition of any (treated)

effluent to streams within the Blue Mountains National Park.

The ongoing problem of mine drainage from the Canyon Coal
ine has never received similar attention and action to sewage

ollution. After the mine’s closure, all government agencies appear

http://www.edo.org.au/edonsw/site/policy.php
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o have failed to address the water pollution that continues to be
mitted from the coal mine. It is unclear why the mine owners were
ot required to decontaminate the mine drainage. We suggest that,
o matter how remote the area, all applications for surrender of
aste discharge licences/coal mine leases should include a thor-

ugh physical assessment to ensure that the contamination has
eased. There appears to have been limited dialogue between the
wo (NSW) regulatory agencies that managed the coal mine (DMR)
nd the water pollution (EPA), particularly during the months
efore and after the coal mine closed in 1997. DMR regulated the
ining activity, and also has responsibilities for the formal ‘mine

losure’ process that operates when a coal mine’s operations per-
anently cease. At the time of writing, the mine has been closed for

2 years, and although terrestrial rehabilitation of the mine is still
nderway and appears to have been focussed on areas disturbed
y surface operations at the mine, there has been no activity to
emediate the mine drainage pollution.

onclusions

There has been considerable debate on the topic of conserva-
ion of freshwater aquatic reserves in Australia (e.g., Fitzsimmons
nd Robertson, 2005) and internationally (e.g., Moulton, 2009). The
rose River situation is perhaps of some relevance for this debate.
he Grose River flows within a catchment that is broadly protected
y the Blue Mountains National Park, but this has not prevented
he river itself from being polluted. This case study reinforces the
mportance of integrated natural resource management for water-

ays and their catchments. All major sources of disturbance and
ollution of a river within its watershed need to be considered.
he two pollution sources in the Grose River came from relatively
inor land uses, but collectively had a disproportionately negative

nfluence on the water quality and ecological health of the Grose
iver.

Perhaps all point sources of water pollution should be subject to
-year licence reviews to ensure that any adverse environmental

mpacts they create are not beyond reasonable limits. If problems
ere identified, actions could be directed to reduce the impacts.

his could also include reassessment of security bonds retained by
overnment to ensure that they remain commensurate with the
assing of time and/or increase in line with inflation. We note that
he security bond on the Canyon Coal Mine, as approved in 1990,
as the comparatively trivial amount of AUD$133,500.

In relation to the continuing pollution, the ecologically toxic coal
ine drainage (Wright, 2006) may have ‘fallen through the cracks’

n regulations between the responsible agencies, with the Depart-
ent of Primary Industries’ mine closure plan having only had

egard for the surface works, and the Department of Environment
nd Climate Change accepting the surrender of the Environment
rotection Licence. In both cases, it appears that regulatory author-
ties failed to hold the owners of the coal mine responsible for
ong-term remediation of the drainage beyond the commercial life
f the coal mine. As a consequence of inaction it appears that the
rose River will join a growing international list of derelict mines

hat continue to contaminate rivers and lakes (e.g., Johnson, 2003).
Perhaps an unusual feature of the Grose River contamination

s that it has occurred in such an environmentally valued river,
owing in the centre of such highly protected lands (National Park,
ilderness Area and World Heritage area) that are also thoroughly
egulated by NSW and Commonwealth Government agencies. It
egs the question: if this continued drainage from a coal mine

s allowed to continue to pollute a river in such an environmen-
ally significant and protected area, what are the chances of similar
ollution at less protected areas?

F

H

licy 28 (2011) 353–360 359

ecommendations

In summary, we suggest that the Grose River pollution may be
egarded as an Australian case study from which lessons may be
earnt for improved management of coal mining, water pollution
nd protection of high-conservation catchments and rivers. We
ecommend that permissive discharges of waste material to water-
ays (termed Environmental Protection Licences in NSW) clearly
etail the values of the aquatic environment that they intend to
rotect. This should be consistent with community-derived aims
nd values for the receiving environment. Scientifically credible
nd comprehensive environmental indicators that are consistent
ith Australian Water Quality Guidelines (ANZECC and ARMCANZ,

000) need to be regularly monitored in the receiving environment,
s well as the waste discharge, to ensure that the impact is within
pecified limits. Environmentally robust discharge licences are
eeded to protect waters from pollution impacts and enable timely
orrective actions to be taken to reduce, or remove, unacceptable
aste releases. An improvement in regulation and protection of

ivers from pollution would reflect an increasing public demand
or protection of the environment (e.g., DECC, 2006).
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