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THE IIAWKESBURY-NEPEAN REGION:
HAS THE OPTIMUM POPULATION SIZE BEEN EXCEEDED?

I-

Alan Jones and Ben Pearson
The ecosystem of the Hawkeshury-Nepeatl Rn'er is under stress Is popularion growth in the catchment area pari of
rhe muse? What would if cost to r('srOf!' Ihe S}'Ilem's health?

INTRODUCTION

After decades of dispute, there is now hroad
agreement in Australia that environmental
degradation is widespread and that it is
threatening our ecosystems, economy and
quality of life. 1 There is less agreement,
however, about the cause or caUSes of
degradation with the role of population size
being particularly contentious. 2
Many people have considered Australia to
he a huge, empty continent and have
harboured a 'populate or perish' mentality.
Pnpulation growth has been rapid by Western
standards 3 and apparently widely accepted.
Recently, however, the claimed benefits of
pupulation growth have been challenged by
scientists, U. N. conferences and community
groups.4 Moreover, these challenges have
focussed attention on excessive population
size as a cause of environmental degradation.
The question of the role of population in
environmental degradation has had sufficient
credibility for the Federal Government to
include population as an intersectoral
component of the environmentally sustainable
development (ESD) process and to
commission the House of Representatives
Standing Committee for Long Term
Strategies to inquire into Australia's
population carrying capacity.
If we are to manage the environment we
need to establish key ecological indicators of
environmental degradation, indicators that
are also strong determinants of quality of
human life. 5 Aquatic ecosystems are prime
candidates to be such indicators since they
both fulfil many human needs and experience
obvious degradation. 6 For example, eutrophic
waterways look and smell foul and lose both
anthropocentric and ecocentric values.
Public concern about the environment is
particularly acute in regions where aquatic
degradation is both severe and obvious. The
Hawkesbury-Nepean River basin adjacent to
Sydney is such a region. Alann is being

expressed publicly about, inter alia, the rapid
rate of population increase here and the state
of the Hawkesbury-Nepean waterway, an
invaluable but deteriorating asset.
The main objective of this paper is to
analyse environmental impacts in the
Hawkesbury-Nepean River system, the role
of population growth in these impacts, and
the costs of modifying this role. Prior to this,
brief comments are made on two questions:
linkages between popuhltion size and
environmental degradation; and the use of
freshwater ecosystems as key indicators of
environmental degradation.
LINKAGES BETWEEN JruMAN
POPULATION AND ENVIRONMENTAL
DEGRADATION

Environmental degradation can have several
causes. These include population size, per
capita consumption, the quality of technology
and the organisation of space and
technology.7 Impacts can thus increase or
decrease independently of population size, a
fact that greatly complicates attempts to
isolate the effects of population size and to
estimate carrying capacities or optimum
sizes. These complications have caused some
analysts to question the linkage between
human
numbers
and
environmental
degradation and to reject the need to set
population limits or optimum population
targets.
But acceptance that linkages exist between
population levels and environmental impact
seems to be increasing. 8 For example, the
authors of a recent state government discussion paper write that: 'In developing
strategies to help protect waterways, it is
necessary to look at the various uses that may
be made of those waterways in the future and
the environmental stress this may create.
Without doubt, the most significant factor
that will contribute to such stress is
population growth.'9
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FRESHWATER ECOSYSTDIS,
KEY INDICATORS OF
ENVIRONMENTAL QUALITY

sustainability of activities conducted within
the region ... '15

Freshwater ecosystems are especially useful
as indicators of environmental degradation
over large spatial scales (catchments) because
they integrate impacts associated with both
the aquatic and terrestrial environments.
There are numerous human uses of the
aquatic environment (such as water supply,
sewage disposal, transport. fishing, recreation, and sand mining), each of which imposes direct effects. In fact. humans have
caused profound changes that have seriously
degraded many of Australia's rivers and
jeopardised their long-term ecological
sustainability.IO
Aquatic degradation is also partly due to
terrestrial human activities. the effects of
which occur indirectly via the strong links
existing between waterways and (heir catchment. 11 These links occur because water
drains through the catchment and into the
waterway, carrying with it dissolved contaminants and sediment. Contaminants such
as nutrients, metals and pesticides can also
attach onto fine soil particles and enter the
river via erosion. Once there, they may cause
plant blooms or enter aquatic food webs with
consequences for both the ecosystem and
human health. 12 Of course, soil erosion itself
causes aquatic impacts such as turbidity and
sedimentation. For example. 30-fold increases in sediment yields to rivers can occur
following clearing and cropping of small
catchments. 13
Aquatic degradation is often exacerbated
by the limited ability of small waterways to
dilute and assimilate contaminants. This
makes them especially vulnerable to cultural
eutrophication, a process whereby excessive
plant growth (blooms) occurs as a result of
nutrient oversupply. Algal blooms have
become a major and increasing threat in
many waterways, including the HawkesburyNepean. 14 The impacts of eutrophication are
often exacerbated by droughts and changes to
natural flow patterns due to dams, weirs,
extractive industry, the abstraction of water
for human use, and irrigation.
This pressure on waterways combined
with their sensitivity led researchers for the
Ecologically Sustainable Development (ESD)
working groups to conclude that: 'The quantity and quality of a region's water resource
is an effective indicator of the level of
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Background. impacts and proposed
developments
The Hawkesbury-Nepean River spans a
distance of 530 kilometres from the northern
lIIawarra to the ocean at Broken Bay (see
Figure 1). The catchment area covers about
21,730 sq. km. and land uses are: bush land
(68 per cent), urban (5 per cent), agricultural (25 per cent) and industrial commercial (0.1 per cent).16 Approximately 45
per cent of the total area is protected as it
forms the catchments for dams. These
Hawkesbury-Nepean dams provide 98 per
cent of the water used in Sydney, lIIawarra
and the Blue Mountains. A recent population
estimate for the Hawkesbury-Nepean region
is 600,000 to 700,000 people. 17
Human usage and modification of the
catchment and waterway is varied and extensive. River flow is impeded by six dams
and numerous compensation weirs making it
the most heavily regulated river system in
south-eastern Australia. Other factors modifying the flow include sewage effluent discharge, water abstractions and modified runoff resulting from urban development. About
100 sewage treatment plants are licensed to
discharge about 185 megalitres of effluent
per day (ML/day) to the river system. 18
The river system is also heavily used for
recreation, tourism and extractive industry.
Approximately 20 million tonnes of gravel
and 10 million tonnes of sand were removed
from the river system between Penrith and
Richmond between 1952 and 1972. 19 Fishing
is also important, particularly in the estuary
which is among the top 15 production areas
in New South Wales (NSW). These uses
combine to make this one of Australia's most
important and valuable river systems.
It is not surprising that this river system is
showing serious ecological stress. The combination of sewage discharge, reduced river
flow (caused by river regulation and water
abstraction), and urban/agricultural run-off
has resulted in severe and increasing cultural
eutrophication. bacterial contamination, toxic
pollution and hypoxia. 20 For example, 41
algal blooms occurred in the river at
Richmond between 1982 and 1988 compared
with only 15 blooms in the previous nine
years; 163 km of river upstream of the Colo-

Figure 1:

Map of Hawkesbury-Nepean River system and region. Stippled areas indicate the sectors
(Northwest Sector, Bringelly and Macarthur South) earmarked for urban development.
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Hawkesbury Junction were unsuitable for
primary contact recreation (swimming and
water skiing) because faecal coliform levels
exceeded the guideline value of 150 units per
100 millilitres (mL); and levels of copper,
selenium, cadmium and arsenic in oysters
from the lower Hawkesbury River exceeded
the recommended standards of the National
Food Authority at (wo of the 14 sites tested.
Further, it seems that pollution is injuring the
Hawkesbury Bass. l1
This situation has developed over many
years and produced numerous statements of
concern dating back to 1956. More recently,
there have been dire media headlines 22 and
sufficient public alarm to create over 30 local
environmental groups which amalgamated to
form CHANGE (Coalition of Hawkesbury
And Nepean Groups for the Environment) in
1989. This public concern was shared by the
then Minister for Conservation and Land
Management, Garry West, who asserted in
1993 that: 'The previously clear, clean and
productive river ... [which] supported a great
range of life and activities, now shows signs
of serious decline. There is increasing water
quality, land and riverbank degradation and
a dwindling river economy in significant
parts of the catchment. '
This situation has provoked various
official
responses including
research
(especially water-quality modelling), planning (for example, regional environmental
planning) and management (total catchment
management committees). A broad conclusion from these responses is that largescale development should be deferred due to
uncertainty about the potential impact of
development on water quality Y
Despite this, there are plans to increase
the catchment's population by possibly 70 per
cent by 2008. Three new sector corridors
involving Macarthur South, Bringelly and the
North-West sector (see Figure 1) have been
earmarked for urban development with an
anticipated 40,000 new housing lots released
in the next five yearsY If this growth is
allowed to proceed, planners will face a
challenge in accommodating it while at the
same time meeting the objectives of ESD and
the New South Wales State Rivers and Estuaries Policy. In particular, it will be important to maintain, or indeed restore, the
range of environmental values already diminished. Of these, water quality is acknowledged to be paramountY
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Water quality and projected
costs of sewage treatment
The best information relating to the river
concerns water quality, especially nutrients.
Approximately 673 tonnes of total phosphorus and 4,918 tonnes of total nitrogen are
generated in the catchment each year of
which about 13 per cent of the former and 22
per cent of the latter enter the waterway via
sewage discharges. Most effluent (130
MLlday) is discharged from the 25 Sydney
Water (Water Board) STPs which serve
about 500,000 people. Already in the last
three years, $300 million has been spent on
the Board's sewerage system. 26 These effluent loads and treatment costs will increase
with the planned population growth.
The dollar costs of various effluent-treatment options associated with this growth
were recently analysed by the New South
Wales Government Clean Waterways Programme. 17 The report recognised the pressing
need tn meet water quality standards and
protect both recreational and ecosystem
values. The information in the next two
paragraphs is drawn from it.
For river-discharge options, meeting
current licence standards for phosphorus
concentrations in discharge effluent of one
milligram per litre (1 mg/L) will cost $1.5
billion in 1994 dollars. However, despite the
current improvements to effluent quality,
water quality will continue to deteriorate as
population increases. Moreover, stringent
licence limits of 0.3 mg/L of phosphorus are
anticipated, imposing a $2 billion cost. Even
then algal bloom conditions would ultimately
worsen because of population growth. further reductions in phosphorus (to 0.05 mg/L)
would keep the river largely free of sewageinduced algal blooms beyond 2025 but would
cost $3 billion, produce much chemical
sludge, and depend on technology that has
not yet been implemented on a large scale.
Alternatives to river discharge are even
more expensive. Re-use of effluent is ecologically attractive but would cost $2.5-3.5
billion for non-potable uses or $4-4.5 billion
for porable uses. Diversion to the ocean ($3
billion) or zero river discharge via co mposting toilets and on-site discharge ($8,400
per property for installation and $700 per
annum maintenance), or inland disposal ($19
billion) would all be very expensive, especially inland disposal. In addition, the
above options (except composting toilets)

incur an additional S2 billion costs for sewer
reticulation and sewerage trunks to be borne
initially by property developers and ultimately the consumer.
Other costs associated with growth
Environmental costs associated with population growth arise from the ecological principle of interrelatedness among ecosystem
components; any action on some components
will have unintended. often deleterious,
effects on other components. Economists call
these effects 'externalities' and ignore them.
Dams, for example, have numerous side
etl"ects in addition to providing water, recreation or power. Apart from interfering with
fish migrations, dams reduce the flow of
water. Such 'environmental' flows are considered necessary for maintaining ecosystem
health, reducing algal bloom conditions and,
most prohably, enhancing the catch of estuarine and near-shore fisheries. 28
However, the deliberate increase of t1ow~
for environmental purposes imposes direct
costs (for example, 545 million dollars'
worth of water was used to flush away a
Hawkeshury algal bloom in 1988),29 and
reduces the amount of water available for
direct human use. Such increases would force
a reduction in demand and/or increased reuse of water and/or the augmentation of
supply by building more dams. None of these
options is cost free; demand management
woulJ operate through increased prices, reuse involves new technology and infrastructure, and new dams are very expensive.
For example, apart from capital and
operating costs, the proposed Welcome Reef
Dam will be prone to eutrophication, require
expensive water treatment and will adversely
affect several threatened species. 30
A further cost of environmental degradation, often ignored, concerns the research
needed to inform management. The shortfall
in knowledge and understanding is freely
acknowledged by the Sydney Water Board
which is funding numerous studies. Further,
the Hawkesbury-Nepean Catchment Management Trust is currently administering the
'Operation Healing' programme and organising research on fish habitats. Thus the
taxpayer is subsidising growth in the catchment in a most tangible sense.
DISCUSSION AND CONCLUSIONS

Freshwater ecosystems are key indicators of
environmental impact. The river system

draining the Hawkesbury-Nepean region is,
hy common consent, under severe anthropogenic stress. Algal blooms induced by
nutrient pollution are the clearest evidence of
environmental degradation but other problems exist. Evaluation of this degradation can
be made against at least two criteria: the
relevant objectives of management stated by
Government; and public opinion concerning
socially-acceptable change to the environment
and quality of life and the costs associated
with their maintenance.
Objectives of the national ESD process indude the improvement of total quality of life.
the maintenance of ecological processes and
biodiversity, the provision of intergenerational equity and the employment of a precautionary approach. Objectives for the NSW
State Rivers and Estuaries Policy are to slow,
halt or reverse the degradation of rivers and
estuaries, to ensure the long-term sustainability of their essential biophysical functions and to maintain their beneficial uses.
Moreover, the guidelines for Sydney Water's
Strategic Plan accord with the above.
These Government objectives and guidelines have been contravened, both on an
episodic basis (as with algal blooms) and
probably on a long-term, cumulative basis (as
with water quality and sedimentation). Public
opinion that quality of life is not acceptable
because of environmental degradation, especially water pollution, has been forcefully
and unequivocally expressed for many years.
On top of this, the future will bring increased
costs for water, waste treatment and housing,
along with a much larger population. Not
surprisingly, current residents are deeply
opposed to further population growth and
Sydney Water, which is obliged to meet
water quality standards, is publicising the
steep costs incurred by growth.
Consequently, on the basis of both
management objectives and public opinion,
the current situation is unacceptable. Moreover, under present technologies, consumption rates and social organisation, the
human optimum population size has been
well and truly exceeded; the values of the
system are unacceptable and cannot be sustained. But what does optimum population
size mean, how are it estimated and how will
the mix of factors causing degradation change
in the future?
The optimum population size is the
maximum number who can use an area
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without a) an unacceptable alteration in the
biophysical environment, h) an unacceptable
decline in the quality of life and c) compromising the needs of future generations.
Acceptability is a key criterion, one that
depends substantially on value judgements.
What is needed, then, is to assess the maximum population size that meets socio-economic standards concerning acceptable
environmental quality. Ideally, judgements
would be informed by sound scientific
findings, cost-benefit or alternative-evaluation procedures and population/quality-oflife modelling.
While scientific understanding of the
Hawkesbury-Nepean River is far from comprehensive, some cost-benefit analyses relating to population growth are available.
Sydney Water have estimated waste treatment
costs for different levels of benefit concerning the occurrence of algal blooms.
While these estimates arc limited to just one
aspect of water quality (phosphorus), they are
valuable because they are quantified in dollar
terms, deal directly with quality of life issues
in the waterway and provide an accessible, if
limited, basis for decision-making. The
estimates show that attempting to accommodate the planned population growth in the
Hawkesbury-Nepean region will be massively
expensive and probably in conflict with the
affordable maintenance of a desirable quality
of life. If these estimates are accepted, it
would have been preferable for Sydney
Water to have recommended a halt to population growth, at least until acceptable and
efficacious methods of environmental
management and rehabilitation are put in
place. Although the 'no-growth' option was
probably unavailable given the apparent
official acceptance of Greater Sydney's
growth,31 it would have accorded with the
precautionary and onus principles of management 32 which seem crucial for the region.
Even if the planned population increases
do not occur, rehabilitating the present unacceptable environmental quality of the
Hawkesbury-Nepean River will depend
critically on a combination of willingness to
reduce consumption and to pay for better
technology and social organisation. Of
course, a multitude of factors related to
terrestrial issues will also require appropriate
attention on an integrated catchment-management basis. It will be necessary to implement
research into ecosystem processes and to
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monitor temporal trends, especially in selected aquatic indicators.
If population increases do occur, the
urgency of these measures will increase.
There are serious doubts that the problems
associated with population growth in the
lIawkesbury-Nepean region have acceptable
and affordable solutions. The following
statement was made in a politically-charged
atmosphere. Nevertheless it reflects public
opinion: 'While we may be able to put the
pipes in the ground and build the treatment
works I have no confidence yet that will
result in a decent riverine environment. We
cannot turn the river into a drain. '33
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