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A review of the use of environmental offset as a 
policy mechanism in the environmental impact 
assessment process (EIA) in Western Australia 

Garry Middle and Isaac Middle 

This paper reviews the use of offsets in the Western Australian (WA) environmental impact assessment 
(EIA) process. First, an overview and analysis of offsets as a policy tool in EIA is provided, noting that 
it has its origins in the practice of ecological restoration and uses the principle of the no net loss (NNL). 
Second, the implementation of WA offset policy is discussed noting the emergence of two new types 
of offsets in response to the uncertainty associated with some major resource projects. The first type is 
a ‘residual risk’ offset, which is provided in recognition of the uncertain risks associated with the 
proposal. The second type is a ‘banked’ offset, which is called upon only in the event that negative 
environmental impacts occur. Finally, it is proposed that these ‘offsets for uncertainty’ could be used 
more broadly in EIA where there is significant uncertainty of impacts provided the residual risk is 
considered acceptable. 

Keywords:  EIA, offsets, ecological restoration, no net loss, uncertainty, residual risk 

NVIRONMENTAL OFFSETS (shortened to 
‘offset’ for the rest of this article) are indirect 
compensatory measures used as mitigation for 

the unavoidable environmental impacts of develop-
ment proposals. They can include rehabilitating al-
ready cleared land as compensation for clearing 
remnant vegetation (Gibbons and Lindenmayer, 
2007), building new wetlands to replace wetlands to 
be filled to allow development (Robertson, 2000), 
and planting trees to absorb carbon dioxide as an 
offset to carbon dioxide produced by commercial 
airlines (Smith and Rodger, 2009). Offsets have  
also been called compensatory habitats, ecological 
compensation (eco-compensation), environmental 
compensation and mitigation banking. 

Offsets have been in use in many countries, most-
ly developed, for over 20 years most notably in the 
USA (Bonnie, 1999; Bendor, 2009), in Canada 
(Harper and Quigley, 2005; Scruton et al, 2005), in 
China (Fen et al, 2007; Xinzhang and Hailin, 2008), 
in the UK (Cowell, 2000; Briggs et al, 2009) and in 
other European nations (Herzog et al, 2005; Cuperus 
et al, 1996; Rundcrantz and Erik, 2003). Offsets 
have recently been introduced in several states of 
Australia, and the peak environmental agency in 
Western Australia (WA), the Environmental Protec-
tion Authority (EPA), has recently adopted an off-
sets policy to apply to certain new proposals 
undergoing environmental impact assessment (EIA) 
(EPA, 2006, 2008). 

This paper examines the use of offsets in WA and 
the effectiveness of the EPA’s policy. This paper has 
two broad parts. The first part is an overview of the 
origins of offsets and the key principles that support 
their application. The second part is a discussion of 
the EPA offset policy and how applications have 
evolved over time. A new type of offset has emerged 
in response to the uncertainty of predicting the  
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impacts of some major resource proposals for the 
northwest of WA. 

Offsets overview 

Ecological restoration 

Offsets have evolved from the practice of ecologi-
cal restoration, which can be described as a process 
‘to restore natural, historic, or prehistoric ecological 
communities and ecosystems that preceded the dis-
turbance caused by human activities’ (Choi, 2004: 
77). Ecological restoration can be seen as a pro-
gression of the 1960s ‘conservationist’ or ‘protec-
tionist’ view of environmental management where 
the focus was primarily on identifying natural areas 
that were to be protected from development. This 
reflected a view that nature was considered sepa-
rate from human activity (Gross, 2006). Supporters 
of ecological restoration see the linkages between 
socio-economic development, conservation and en-
vironmental management through techniques like 
building ecological linkages between existing  
conservation areas (Aronson et al, 2006: 138). 

Ecological restoration is not without its limita-
tions. These include the setting of unrealistic restora-
tion goals, inadequate plans based on an ad hoc 
approach, a lack of explicit and quanti ed evaluation 
criteria for restoration success, a lack of ecological 
understanding and also social, economic and politi-
cal constraints (Choi et al, 2008: 53). However, the-
se deficiencies, while potentially significant, do not 
detract from the potential of ecological restoration as 
a useful management approach. As noted by Young 
(2000: 39): 

the fact that ecological restoration can be mis-
used to the detriment of biodiversity conserva-
tion need not blind us to its tremendous 
potential to achieve laudable conservation goals 
when implemented appropriately. 

Ecological restoration is usually carried out sepa-
rately from the development approvals process. It is 
driven, in part, at the local community level to ad-
dress and repair widespread land degradation as a 
result of the cumulative impacts of development 
over many decades. Community based movements 
like Landcare in Australia in the 1980s and 1990s 
(Curtis et al, 1999) were successful in restoring de-
graded land back to agricultural production as well 
as revegetating large areas of cleared land. 

The link between ecological restoration and envi-
ronmental approvals, including EIA, was made in 
Australia during the 1990s, when environmental 
agencies and certain sections of the community be-
gan to call for a halt to further clearing of native 
vegetation. The WA EPA noted in 2000 that the 
amount of clearing in the agriculture area had 
reached a stage where ‘from an environmental  

perspective any further reduction in native vegeta-
tion through clearing for agriculture cannot be  
supported’ (EPA, 2000: 7). 

One solution was to require proponents to revege-
tate some already cleared land (ecological restora-
tion) and secure that land against future clearing to 
offset the loss of vegetation because of the proposal. 
In this way, the proposal could proceed with no 
overall loss of vegetation, at least in the long term. 
The idea of offsetting project impacts was soon ex-
tended to other environmental losses, for example 
wetlands in the USA (Robertson, 2000). 

No net loss 

The key principle supporting the use of offsets is the 
notion of ‘no net loss’ (NNL). It has been a central 
element of the nature conservation strategies in both 
the USA and Canada for well over ten years (Harper 
and Quigley, 2005), and its widespread application 
is largely attributed to George Bush’s 1988 presiden-
tial campaign where he announced a ‘no net loss of 
wetlands’ policy (Robertson, 2000: 465). A useful 
definition of NNL is: 

a principle by which counties, agencies, and 
governments strive to balance unavoidable hab-
itat, environmental and resource losses with re-
placement of those items on a project-by-
project basis so that further reductions to re-
sources may be prevented. (Appledorn et al, 
undated: 1) 

In practice, there are three key elements to NNL: 

x The size of the replacement habitat should be at 
least as large as the area of habitat that is lost; 

x ‘Compensation ratios’ of greater than one should 
be considered; and 

x The values of what are lost should be replaced. 

Compensation ratios are ‘multipliers that show the 
relationship between the amounts of loss and gain’ 
(Minns, 2006: 1172), and a compensation ratio is the 
area (size) ratio between the area replaced compared 
to area lost (area of replacement /area lost). General-
ly, this ratio is greater than one and can be as high as 
ten. Minns (2006) argues that there are three reasons 
why this ratio should be greater than one:  
replacement, uncertainty and timing. 

Replacement refers to the relative productivity 
values of the two habitats, where it is acknowledged 
that it is almost impossible to get a like-for-like re-
placement and that the replaced habitat may well be 
less productive than the one lost. A larger area is re-
quired to make up for the possible loss of productivi-
ty. Uncertainty is inherent in the replacement 
process where the final outcome of the new habitat 
has elements of unpredictability, and the habitat is 
more likely to be different from that planned. In 
recognition of this uncertainty, a larger area of habi-
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tat is required as replacement. Timing relates to the 
length of time the replacement habitat needs to reach 
its full productive capacity. There will be a period of 
time between when clearing occurs and the replaced 
habitat reaches maturity, resulting in the net produc-
tivity being reduced. To make up for this loss of 
productivity, the size of the replaced habitat should 
be larger than the area lost. 

In practice, NNL has proved difficult to both im-
plement and monitor. For example, Gibbons and  
Lindenmayer (2007: 26) argue that ‘No net loss re-
mains an unrealized policy aim with respect to land 
clearing in Australia. The inappropriate use of offsets 
may have contributed to this predicament.’ They do, 
however, argue that offsets could contribute to NNL 
when used in specific circumstances, including when: 

i. clearing is restricted to vegetation that is simpli-
fied enough so that its functions can be restored 
elsewhere with confidence or clearing is restrict-
ed to vegetation that is unlikely to persist and is 
not practicable to restore irrespective of clearing; 

ii. temporary loss in habitat between clearing and the 
maturation of an offset, or differences between the 
habitat lost from clearing and gained through an 
offset, does not represent significant risk to a  
species, population or ecosystem process; 

iii. there will be gains of sufficient magnitude on the 
offset site to compensate for losses from clearing; 

iv. best practice adaptive management is applied to 
offsets; 

v. offsets are in place for at least the same duration 
as the impacts from clearing; and 

vi. there is adequate compliance. 

In summary, offsets should, in the end, deliver a net 
benefit to the environment or, at worst, no overall 
loss of environmental value. 

Broader use of offsets: indirect offsets 

The offsets described so far have been relatively 
straightforward in that they involve restoration, and 
subsequent ongoing protection, of existing degraded 
lands and wetlands, or a creation of new wetlands. 
These offsets are tangible in that they relate specifi-
cally to the actual impacts of the proposal. These can 
be considered direct offsets. More recently, offsets 
have also been used in more complex situations in-
volving ecosystems with high amounts of residual 
environmental risk (such as ports and other marine 
areas), in circumstances involving unavoidable re-
lease of environmental contaminants (e.g. carbon di-
oxide), and involving habitats that are difficult to 
replace. Offsets set in these circumstances are less 
direct. This has particularly been the case in WA, 
and an offset set for a proposed liquefied natural gas 
(LNG) processing plant for the Pluto LNG Devel-
opment proposal located on the Burrup Peninsula in 
the northwest of WA provides a good example. 

A port is required to allow ship access to the 
plant, and dredging is required to provide deep-
water access. The dredging will result in the direct 
and indirect loss of between 1.3 and 31.3 hectares 
(ha) of coral. The indirect loss of coral is due to the 
sediment from the dredging depositing on and 
smothering nearby coral. Deciding on what offset to 
use against this impact was complicated by two fac-
tors. First, there is considerable uncertainty about 
how much coral would be lost. Second, to date, sci-
entists have had little success in artificially growing 
coral in situ. It was decided, therefore, not to set a 
direct offset requiring replacement coral to be 
grown. Instead, an offset requiring the proponent 
(Woodside) to fund research into the impacts of 
dredging on coral so as to better inform future 
dredging projects in the area was imposed. This is an 
indirect offset, and the concept of NNL is much 
more difficult to apply to these circumstances: for 
example, how much research would equate to the 
amount of coral lost because of the dredging? 

Clearly, these indirect offsets raise some new is-
sues and challenges for decision makers, some of 
which are discussed in the next section where the 
offsets used in WA are described in more detail. 

Background: the WA EPA and EIA 

The WA EPA is the peak environmental agency in 
WA, being a five-person board with a full-time 
chairman. It has a support staff of around 100 public 
servants. The EPA carries out the main part of EIA 
but it is not the final decision maker. Instead, the EPA 
makes recommendations to the Minister for the Envi-
ronment on the environmental acceptability of pro-
posals and what, if any, conditions should apply. The 
Minister makes the final decision on the proposal fol-
lowing any appeals, and sets the environmental condi-
tions that would apply should the proposal receive 
approval. The EPA is also responsible for setting pol-
icies that apply to the EIA process. 

 
More recently, offsets have also been 
used in more complex situations 
involving ecosystems with high 
amounts of residual environmental 
risk (such as ports and other marine 
areas), in circumstances involving 
unavoidable release of environmental 
contaminants (e.g. carbon dioxide), 
and involving habitats that are 
difficult to replace 
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The WA EPA’s offsets policy 

The EPA first formally introduced the notion of off-
sets in a discussion paper on wetland ‘banking’ 
(EPA, 2001). This was followed by preliminary ad-
vice on the Gorgon project (EPA, 2003). Gorgon is a 
joint venture between three companies (Chevron, 
Shell and ExxonMobil), which involves extraction 
of natural gas from the Gorgon gas field, and the 
construction of a LNG processing complex on  
Barrow Island off the northwest coast of WA. Bar-
row Island is a class A nature reserve, gazetted in 
1910, and the island and surrounding waters have 
recognised conservation values (see later in this  
paper). The EPA’s preliminary advice established 
five broad principles against which the proposal 
should be assessed: 

x Management — a comprehensive plan for man-
agement is required to prevent the proposal  
having significant impacts on the environment. 

x Protection — specific measures are required to 
protect the environment of Barrow Island and sur-
rounding waters not directly impacted by the  
proposal. 

x Insurance — measures need to be put in place in 
case the management and protection measures 
above fail. 

x Offsets — action needs to be taken to compensate 
for any unavoidable loss. 

x Net conservation benefit — additional measures 
(beyond management, protection, insurance  
and offsets) so that the proposal delivers a net 
conservation gain. 

The notion of environmental offsets was further de-
veloped by the EPA through the publication of a pre-
liminary Position Statement (EPA, 2004) and a final 
Position Statement in 2006 (EPA, 2006). Eight  
principles were set: 

x Offsets should only be considered after all at-
tempts to mitigate adverse impacts have been 
considered and a net environmental loss is still 
likely; 

x Both direct and contributing offsets are required; 
x Offsets should be ‘like-for-like or better’; 
x If there is a risk that the offset could fail, then the 

offset ratio should be greater than 1:1; 
x The process to determine and assess the offset 

should be ‘robust, consistent and transparent’; 
x Offsets must meet statutory requirements; 
x Offsets must be clearly defined, transparent and 

enforceable; and 
x The offset must be long lasting in delivering the 

benefit. 

The Position Statement is a high-level policy docu-
ment but does not provide specific implementation 
details for case-by-case assessment. The EPA has re-
leased a draft Guidance Statement (EPA, 2007) that 

provides greater detail on how to interpret the EPA 
policy for individual proposals. 

The EPA position in considering offsets is that 
there is a presumption against significant impacts 
on, or loss of, ‘critical assets’ and the use of offsets 
as a trade-off are not appropriate in these circum-
stances. Offsets will only be considered when the 
impact on the critical asset is less than significant. 
However, as noted earlier, the Minister (not the 
EPA) gives the final approval in EIA, and there has 
been at least one occasion where the EPA consid-
ered that a proposal could have significant impact on 
some critical assets, recommended against it, only 
for the Minister to approve the proposal subject  
to further considerable offsets (see the Gorgon  
proposal below). Critical assets include: 

x Conservation reserves; 
x Significant wetlands; 
x Threatened ecological communities; and 
x Areas of significant landscape value. 

The key feature of this policy is that the EPA has set 
an ‘aspirational goal’ for offsets that they should 
achieve a net environmental benefit; that is, an offset 
should contain a ‘direct offset’ which is the counter-
balance to the impacts of the proposal (no loss of 
environmental value), and a ‘contributing offset’ 
which consists of other complementary actions or 
activities that would provide the actual net benefit. 
This is a different interpretation of the NNL princi-
ple, as the policy makes no reference to compensa-
tion ratios but the contributing offset can, in effect, 
be seen as the multiplier. It should be noted again 
that it is applied only where ‘critical’ assets are  
impacted. 

Another feature for the EPA’s offsets policy is 
one that has developed through practice rather than 
design, and involves the notion defined here as ‘off-
sets for uncertainty’. These offsets have emerged in 
response to the inherent environmental uncertainty 
associated with many of the major resources pro-
posals planned for the northwest of WA. This will 
be discussed in detail below. 

This, then, is the formal policy framework for off-
sets, and the remainder of the paper will consider the 
application of this policy to the assessment of, and 
approvals for, some of the major proposals consid-
ered by the EPA since offsets have been an issue. 

Projects subject to the EPA’s offsets policy 

The analysis below covers ten major resource pro-
posals that have been subject to EIA since 2002 and 
shows how the offsets policy has evolved during that 
time. The key environmental impacts and any offsets 
required for each proposal are summarised in Table 1. 

It is important to note that the offsets summarised 
above were the final offsets imposed as part of the 
final approval by the Minister for the Environment. 

D
ow

nl
oa

de
d 

by
 [1

10
.1

43
.1

16
.9

9]
 a

t 2
2:

59
 0

9 
A

pr
il 

20
15

 



Environmental offset in EIA in Western Australia 

Impact Assessment and Project Appraisal December 2010  317

Some were agreed to as part of the EPA assessment, 
but others were either added without the EPA in-
volvement or were modified after the EPA assessment 
was complete. 

Of these ten proposals, only four had known  
direct impacts on critical assets and hence should 
trigger the consideration of offsets under the EPA 
policy (3, 6, 9 and 10). These critical assets were: 

x Coral; 
x Mangroves; 
x Terrestrial vegetation; 
x An area of a nature reserve; and 
x Declared rare flora species. 

There were six proposals that did not have identified 
impacts on critical assets (1, 2, 4, 5, 7 and 8). The 

Table 1. Key impacts and any associated offsets for the ten proposals subject to analysis

No. Proposal Key environmental impacts (critical assets noted) Required offset (if any) 

1 Cape Preston Iron Ore Mine  
and Port (2002). 

Dredging of up to 4.5 million cubic metres of  
sediments. 

Clearing of 1,916 ha of native vegetation with 1,700 ha 
rehabilitated — not ‘critical’ vegetation. 

None 

2 Dampier Port Expansion and Dredging 
(2003) — three related proposals. 

Dredging and disposal of up to 7 million cubic metres 
of sediments. 

Direct loss of 1 ha of coral — not ‘critical’ coral. 

Risk that further coral will be lost because of  
smothering from sediment plume from dredging and 
spoil disposal. 

None 

3 Pilbara Iron Ore: Stage A port  
and railway (2005). 

 

Clearing of 3,100 ha of native vegetation, 1,600 ha  
to be rehabilitated after construction — not ‘critical’ 
vegetation. 

Dredging of approximately 3.3 million cubic metres of 
sediment, resulting in the loss of 109 ha of mangrove 
habitats, 14.8 ha of which is closed canopy — ‘critical’ 
asset. 

Funding of a 3-year research 
program into local fauna. 

Carry out baseline mapping of 
mangroves, including spatial extent 
and health of mangroves. 

Fund a ‘biodiversity initiative’ — 
unspecified.  

4 Pilbara Iron Ore: Stage B the mining 
operations (2005–06). 

Clearing of 12,175 ha of native vegetation including 
Mulga grove woodland. Some of the vegetation is near 
the Fortescue Swamp — not ‘critical’ vegetation. 

Direct funding to the Department of 
Conservation and Land Management 
to manage Fortescue Swamp as well 
as funding of PhD-level research 
projects into several threatened 
species of local fauna. 

5 Dampier Port Upgrade (2006). Dredging and disposal of up to 3.45 million cubic  
metres of sediment. No direct loss of coral. 

Concern: dredging could impact on coral spawning; in 
particular the dredging will continue during the likely 
minor spring spawning event. 

Undertake research into coral 
recovery following disturbance, 
including reproductive processes and 
larval settlement. 

Undertake research into relative 
importance of the spring spawning 
event. 

6 Mt Gibson Iron Ore (2006). Clearing of 970 ha of native vegetation, including 14% 
and 55% of the known population of two declared rare 
flora (DRF) species — ‘critical’ vegetation. 

Research program leading to the 
preparation and implementation of a 
recovery plan for both species, with 
remaining populations included into 
the conservation estate. 

7 Cape Preston Stockpiling and 
Handling Facilities (2006). 

Clearing of 20 ha of native vegetation — not 
‘critical’ vegetation. 

None 

8 Dredging Program Cape Lambert  
Port Upgrade (2007). 

Dredging and disposal of up to 3.6 million cubic  
metres of sediment. 

No direct loss of coral but high risk that up to 1.4 ha 
could be lost indirectly. 

Uncertain impacts on coral spawning — significant 
impact would be seen as critical. 

None 

9 Gorgon Gas Development Barrow 
Island (2006–07). 

Total loss from dredging of 23.2 ha of coral. 

Clearing of 300 ha of native vegetation. 

Proposal is located on Barrow Island, an A class  
nature reserve — all critical assets. 

AUD40 million to a Net Conservation 
Benefit Fund for the island and a 
series of contributing offsets — see 
text. 

10 Pluto LNG Development, Burrup 
Peninsula (2007). 

Dredging resulting in direct coral losses of 1.3 ha — 
critical asset. 

Clearing of 119 ha of native vegetation — not  
‘critical’ vegetation. 

Research and monitoring into coral 
loss in nearby Dampier Archipelago 
Marine Park at AUD760,000 per year 
to a total of AUD3.8 million.  
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next sections discuss in detail the application of the 
offsets policy and how it has evolved. 

Discussion 

Three important observations about offsets can be 
made about these data. First, as noted earlier, the 
EPA policy is not NNL. Five of these projects (1, 3, 
4, 7 and 9) involve the clearing of vegetation with-
out a direct offset being required (although two were 
require to provide an indirect offset — see below). 

Second, while the policy only requires offsets 
where critical assets are impacted, two proposals had 
offsets set against the loss of significant amounts of 
non-critical vegetation: Pilbara Iron Ore: Stage A 
and Pilbara Iron Ore: Stage B (3 and 4). Additional-
ly, another proposal (2006 Dampier Port Upgrade) 
was required to provide an offset because of the risk 
of coral loss due to the impacts of dredging and spoil 
disposal. 

The Pilbara Iron Ore Stage A project involved the 
loss of 3,100 ha of native vegetation, which the EPA 
assessed as not critical and thus no like-for-like  
direct offset was required to counterbalance this 
loss. The EPA did acknowledge, however, that there 
were several habitat types in the area that were sig-
nificant at a local level even though they were not 
classified as critical. In response, the proponent 
agreed to provide funding for a PhD research project 
for three years examining the flora of the region as 
an offset to the loss of vegetation. Stage B resulted 
in the loss of 12,175 ha of non-critical native vegeta-
tion, although the EPA did express some concern 
that a significant swamp near where some of this 
vegetation was cleared could be impacted by the 
loss. Given the amount of vegetation loss, and to 
some extent the risk of impact on the swamp, two 
contributory offsets were required: funding to the 
Department of Conservation and Land Management 
to manage Fortescue Swamp, and funding for sever-
al PhD-level research projects into local threatened 
species of fauna. This approach is in contrast to that 
adopted for the Cape Preston project assessed two 
years after the two Pilbara Iron projects. The Cape 
Preston project involved the clearing of only 20 ha 
of non-critical vegetation and no offset was required. 
It can be concluded from these three examples that 
extent of impacts is a factor in deciding whether an 
offset is required or not, and not just whether the  
asset impacted is critical or non-critical. 

The third observation relates to the evolving way 
that risk and uncertainty of impacts on critical assets 
were dealt with. Most of these ten proposals are lo-
cated in areas where there are limited baseline data 
upon which to determine the level of impacts. The 
2002 Cape Preston Iron Ore Mine and Port proposal 
illustrates this point. Up to 2002, little work had 
been done on sampling and categorising subterrane-
an fauna in the whole of the north of WA. It was not 
surprising, therefore, that when the potential mine 

site was sampled for subterranean fauna a new species 
that was only found in the samples taken from the 
mine site was discovered. Based on this limited sam-
pling work, there was a real, although low, risk that 
this species would only be found on the mine site and 
that, should the proposal be allowed to proceed, the 
species might become extinct. 

Another example related to predicting the impacts 
on marine and coastal habitats involved dredging 
and dredge spoil disposal that generates significant 
amounts of turbidity which blocks sunlight and can 
affect primary production of seagrass. Some of this 
turbidity turns into sediments that deposit on the 
seabed, smothering any seagrass, coral or man-
groves. This leads initially to reduced species health 
and ultimately can lead to death. While there have 
been several dredging programs in the northwest of 
WA since the 1970s, little data has been collected on 
impacts, and the nature and extent of the major habi-
tats — seagrass, coral and mangroves. This lack  
of baseline data leads to significant uncertainty in  
predicting actual impacts. 

The key impacts involving significant uncertainty 
in predicting actual impacts for the proposals listed 
in Table 1 are: 

x The risk of coral loss due to the indirect impacts 
of dredging and coral disposal; 

x Possible introduction of exotic species to a nature 
reserve; 

x Indirect impacts on marine turtles from, for  
example, light overspill; and 

x Possible extinction of subterranean fauna and  
terrestrial flora species. 

Table 2 sets out those ‘uncertain’ impacts for nine of 
the ten projects covered in this paper. The Gorgon 
project is not included as it is covered in full detail 
in the next section. 

The EPA’s response to this uncertainty evolved 
considerably over time. Its response to the risk of 
coral loss due to the indirect impacts of dredging and 
coral disposal is a good example of this (proposals 2, 
5, 8, 9 and 10). 

For the 2003 Dampier Port Expansion and Dredg-
ing proposals involving the production of 7 million 
cubic metres of sediment, the EPA required that the 
proponent carry out two management strategies. 
First, the proponent had to implement a comprehen-
sive coral health monitoring program so that the im-
pacts of dredging on the coral can be accurately 
determined. Second, it was required to develop spe-
cific coral health criteria that, if exceeded, would 
trigger additional dredging and spoil management 
measures. These criteria would ensure that any coral 
loss would be acceptable. The EPA wanted to ensure 
that the cumulative loss of coral in the area was  
below its 10% threshold. 

For the 2006 Dampier Port Upgrade proposal in-
volving much less sediment (3.45 million cubic me-
tres), the EPA required that the same two-pronged  
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management approach be adopted, but set more rigid 
criteria for coral health. For the 2007 Dredging and 
Cape Lambert Port Upgrade proposal involving 3.6 
million cubic metres of sediment, the EPA went a 
step further and required that an additional manage-
ment strategy be adopted. The proponent had to es-
tablish a panel of experts to provide additional 

advice on dredge and spoil disposal management in 
the event that the coral health criteria were exceed-
ed. The approaches adopted for the two later pro-
posals (Gorgon Gas and Pluto LNG) included the 
same three-pronged management strategy as the 
2007 Cape Lambert Port Upgrade project, but in-
volved more sophisticated coral health criteria. 

Table 2. The ‘uncertain’ impacts associated with nine of the ten proposals covered in this paper

No. Proposal Significant uncertain and unknown critical 
environmental impacts 

Response to uncertainty 

1 Cape Preston Iron Ore Mine and  
Port (2002). 

Sampling shows that there is a subterranean fauna 
species found only in the ore body — there is a low  
risk that it is only found in the ore body and will  
become extinct if the proposal proceeds. 

A causeway will be constructed through a sensitive 
marine area. Ongoing impacts on mangroves, coral  
and sandy beaches uncertain. Level of risk not stated. 

More sampling is required to show 
that the species has a wider range 
than the area to be impacted by 
mining. 

Surveys of ongoing impacts of 
causeway required. 

2 Dampier Port Expansion and 
Dredging (2003) — three related 
proposals. 

Risk that further coral will be lost because of 
smothering from sediment plume from dredging and 
spoil disposal. 

Increased monitoring of impacts of 
dredging and spoil disposal on coral. 

Coral health criteria to be developed. 
Should monitoring show criteria 
exceeded then dredging and spoil 
activities must be modified to protect 
coral from further impacts. 

3 Pilbara Iron Ore: Stage A port and 
railway (2005). 

 

Some risk that extent of mangrove loss could be 
greater than 109 ha. 

Monitor mangrove health and loss. 

Establish criteria of mangrove health 
that would trigger additional 
management to ensure mangrove 
loss is acceptable. 

4 Pilbara Iron Ore: Stage B the mining 
operations (2005–06). 

None None 

5 Dampier Port Upgrade (2006). Significant risk that some coral could be lost indirectly 
(turbidity and sedimentation). 

Concern that dredging could impact coral spawning;  
in particular the dredging will continue during the  
minor spring spawning event. 

Monitoring of impacts of dredging and 
spoil disposal on coral. 

Tighter coral health criteria to be 
developed (compared to 2003 
proposal). Should monitoring show 
criteria exceeded then dredging and 
spoil activities must be modified to 
protect coral from further impacts. 

6 Mt Gibson Iron Ore (2006). Construction and operations could introduce exotic 
species and/or fires that could further reduce the  
known population of two declared rare species — risk 
minimal and manageable. 

Weed and fire management plans 
required. 

7 Cape Preston Stockpiling and 
Handling Facilities (2006). 

Beach adjacent to proposal is possible nesting site for 
turtles — limited data but low risk that beach is 
significant for turtles. 

Beach to be surveyed for turtle 
activity. 

Implement management measures to 
protect any turtle nesting sites found.

8 Dredging Program Cape Lambert  
Port Upgrade (2007). 

Uncertainty about amount of coral lost indirectly 
(turbidly from dredging and spoil disposal). 

Uncertain impacts of coral spawning — significant 
impact would be seen as critical. 

Same management and health 
criteria as 2006 proposal. 

Expert panel to be established to 
provide advice on impacts of 
dredging and any additional 
management measures required to 
reduce impacts. 

Coral spawning success criteria set 
that if exceeded would trigger 
additional dredging management 
measures. 

10 Pluto LNG Development, Burrup 
Peninsula (2007). 

Indirect impacts of dredging could lead to an  
additional 30 ha of coral lost. 

Same three-pronged management 
strategy as 2007 Cape Lambert Port 
Upgrade proposal. Coral health 
criteria more sophisticated with three 
levels of management response 
triggers. 
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Three levels of management triggers were set in-
stead of a single level as in the three previous pro-
jects. The first two levels were early warning 
criteria, whereas the last is the ‘not to be exceeded’ 
criteria. The level of management responses required 
depends on which criterion is exceeded: the higher 
the criterion exceeded the greater the management 
response required. 

It is clear that, since 2002, the EPA became more 
concerned about the risk associated with dredging 
and the uncertainty of predicting impacts rather than 
the actual predicted impacts. It responded to this un-
certainty by requiring more adaptive management 
based on robust monitoring and clear criteria of what 
are unacceptable impacts. The Gorgon proposal took 
this a step further in that not only was adaptive man-
agement required but offsets were set in response to 
the level of uncertainty in predicting impacts on crit-
ical assets, as described in the next section. 

 ‘Offsets for uncertainties’:  
the Gorgon proposal 

The emergence of these ‘uncertain’ impacts rein-
forces the point made earlier about the lack of envi-
ronmental baseline data available against which to 
assess these proposals. The Gorgon proposal is of 
special interest as there is considerable uncertainty 
surrounding several environmental impacts. This 
provided some challenges for the EIA process in de-
ciding how to deal with the residual risk associated 
with the uncertainty. 

The Gorgon proposal is a joint venture between 
Chevron, Shell and ExxonMobil to extract natural 
gas from the Gorgon and Jansz gas fields (10 million 
tonnes per annum), around 160 km off the northwest 
coast of WA, as well as to construct an LNG pro-
cessing complex on Barrow Island along with infra-
structure to allow export of the LNG. It has a 
proposed life span of at least 60 years. This proposal 
has been highly contentious, largely because Barrow 
Island is a class ‘A’ nature reserve and thus the is-
land and surrounding waters have significant con-
servation values. Barrow Island has been used since 
the 1960s for oil production operation and, while 
production is declining, it is expected to continue for 
another 15–20 years. Notwithstanding this, the is-
land’s conservation status stands and the island  

remains largely free of exotic species unlike other 
islands in the region. 

The key environmental issues associated with this 
project are: 

x A dredging program involving 7.5 million cubic 
metres of dredge spoil and the subsequent loss of 
23.2 ha of coral; 

x Clearing of 300 ha of ‘critical’ native vegetation; 
x Risk of exotic species invasion and the require-

ment for a comprehensive quarantine program; 
x Possible impacts on two beaches significant for 

nesting of flatback turtles; 
x Impact of certain faunal species; and 
x The Gorgon gas contains 15% carbon dioxide, 

and this is to be extracted and injected under-
ground on Barrow Island in formations from 
which oil has been extracted. 

The project caused considerable debate in the com-
munity, largely because of the uncertainty surround-
ing the likely impacts of the proposal, including: 

x The extent of the dredge plume and, therefore, the 
actual extent of coral loss; 

x The level of risk that exotic species could be in-
troduced and subsequently become established on 
the island; 

x How the flatback turtle population of the region 
would be affected through potential disruption to 
female nesting and hatchings survival rates; 

x Possible extinction of four subterranean taxa  
and one terrestrial taxa only found within the  
development site; and 

x Likely success of the carbon dioxide injection 
programme (risk of failure). 

The final approval package included some significant 
offsets for the direct impacts: 

x AUD40 million to a Net Conservation Benefit 
Fund for conservation works on other sites; and 

x Funding for a permanent Department of Environ-
ment and Conservation (DEC) presence on the  
island to oversee the project’s impacts on island 
and marine conservation — AUD1 million a year 
during the construction and AUD750,000 before 
and after. 

These can be seen as offsets for being allowed into a 
nature reserve and for the loss of the 300 ha of sig-
nificant vegetation (critical asset). It was, however, 
the responses to the residual risk (uncertain impacts) 
that were of particular interest here. 

On the exotic species issue, the proponent was not 
only required to design and implement a quarantine 
management plan, but was also required to provide 
the following offsets: 

x AUD10 million to fund a 12-year Threatened 
Species Translocation and Reintroduction Program 

 
The emergence of these ‘uncertain’ 
impacts reinforces the point made 
earlier about the lack of 
environmental baseline data available 
against which to assess these proposals
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for certain species from Barrow Island to other  
islands in the region; and 

x A financial guarantee of AUD10 million to cover 
the costs for eradicating any non-indigenous spe-
cies that may be established on Barrow Island be-
cause of the project. 

With respect to the possible impacts on the flatback 
turtle population in the region, the proponent was 
required to produce and implement a management 
plan and to monitor the population using the island’s 
beaches, looking for possible negative impacts. Fur-
ther, the proponent was also required to provide the 
following offsets: 

x A AUD32.5 million 30-year program of providing 

added protection to the northwest coast of WA  
flatback turtle population  in areas away from 
 Barrow Island; and 

x In the event that monitoring demonstrates that the 
proposal is having a significant adverse impact on 
the flatback turtle the proponent is required to car-
ry out actions to improve recruitment to the turtle 
population, although the total cost of these actions 
was not to exceed AUD5 million. 

Interestingly, the proponent is of the view that its 
quarantine program will be rigorous enough to avoid 
the introduction of exotic species on the island, and 
that the proposal can be managed so that it will not 
adversely impact the flatback turtle population. The 
proponent does, however, acknowledge the residual 
risk associated with each issue. 

Discussion of these additional offsets 

The first offset for each risk issue can be seen as a ‘re-
sidual risk’ offset in that it is provided not because an 
adverse impact is expected, but because there is a real 
and recognised risk that adverse impacts could occur. 
As noted, the proponent does not expect that any im-
pacts will occur, but accepts that there is a real residu-
al risk that impacts could occur. Both offsets are 
direct, in that they respond to the potential impacts. 
The flatback turtle program involves providing 
measures to protect turtle habitats not on Barrow Is-
land, but rather on the mainland of WA. For example, 
beaches that are important as habitats for flatback tur-
tles are to be fenced to exclude potential predators like 
foxes, and predator reduction programs are to be im-
plemented. These measures reduce the risk to the sur-
vival of non-Barrow Island populations of flatback 
turtles as an offset to the increased risk to the Bar-
row Island populations. 

The second offsets for each issue can be seen as 
‘banked’ offsets, as they will only be called upon in 
the event that monitoring show adverse impacts have 
occurred. They are also direct offsets in that they re-
late to actual possible impacts. Funds from the 
AUD10 million financial guarantee will be called  
upon in the event that the quarantine program has a 

failure and exotic species of flora or fauna become  
established on the island. The Department of Conser-
vation and Environment, which manages the  
nature reserve, will use those funds to address the  
invasion. 

Taken as a package, both of these types of offsets 
can be seen as going beyond the notion of NNL, as the 
‘banked’ offset by itself responds to any actual im-
pacts. The residual risk offset can be seen as  
delivering an overall environmental benefit. 

Together these types of offsets can be seen as ‘off-
sets for uncertainties’ as they respond to the risk of 
impacts because of the uncertainty surrounding pre-
dicting any impacts, rather than to the known and ex-
pected impacts. This is clearly a new approach to 
offsets, which goes beyond that previously adopted. 

Conclusion 

This paper began with an overview of offsets as a pol-
icy tool in EIA, noting that it has its origins in the 
practice of ecological restoration and that it evolved 
into an EIA tool using the NNL principle. It was noted 
that NNL has some problems of implementation, and 
is most applicable in cases where the key impacts in-
volve loss of floral or faunal habitat, including wet-
lands. NNL is a more difficult concept to apply where 
the impacts involve uncertainty or the release of emis-
sions into the environment. 

Turning to the WA EPA’s offset policy, it was ar-
gued that two new types of offsets have emerged over 
time in response to the uncertainty associated with 
some major resource projects proposed for the north-
west of WA. They have been described as ‘offsets for 
uncertainty’ and their emergence was facilitated by a 
flexible interpretation of the EPA’s ‘net environmen-
tal benefit’ aspirational goal. The first type of offset is 
a ‘residual risk’ offset, which is provided not because 
adverse impacts are expected but in recognition of po-
tential, but uncertain, risks associated with the pro-
posal. The second type is a ‘banked’ offset, which is 
an offset that would be ‘cashed in’ only in the event 
that negative environmental impacts occur. In support 
of this offset, the proponent is required to carry  
out environmental monitoring to look for negative 
impacts. 

These ‘offsets for uncertainty’ have the potential to 
be used more broadly as a policy tool in EIA, although 

 
These ‘offsets for uncertainty’ have 
the potential to be used more broadly 
as a policy tool in EIA, although 
caution should be used in applying 
them too widely 
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caution should be used in applying them too widely. 
Two key issues remain unresolved. First, the broad 
principle in applying these offsets is that the level of 
residual risk (potential, but uncertain risks) should de-
termine the level of the residual risk offset. As noted 
in the Gorgon example, specific management 
measures are to be funded and a dollar value was 
placed on those measures. In crude terms, the higher 
the residual risk the more significant the management 
measures need to be, which can be expressed as great-
er funding for management. 

This sets up two problems: the question of how to 
quantify residual risk in a uniform and fair way, and 
the possible perception that the proponent is ‘buying’ 
an approval. The first problem will likely be resolved 
through case-by-case applications and precedent set-
ting, but to date there have been too few examples of 
these offsets to allow for clear rules to be established. 
The second problem is potentially more significant, 
and a discussion of this problem will be undertaken 
elsewhere. Briefly, however, this issue is one of 
threshold; at what level of residual risk should a pro-
posal be considered unacceptable? There is a danger 
that proponents and decision makers can use ‘offsets 
for uncertainty’ to allow approval of any proposal ir-
respective of level of residual risk; it is just a matter of 
deciding the nature and extent of offsets to set com-
mensurate with the level of risk. Many critics of the 
Gorgon proposal raised this issue in relation to the 
government approval. As noted above, the EPA de-
termined that this proposal as assessed breached its 
thresholds for residual risk and should not be ap-
proved. The EPA, in arriving at this conclusion, took 
into account the initial offsets package put up by the 
proponent. The government of the day noted the 
EPA’s advice but then proceeded to approve the pro-
posal with an enhanced offsets package. 

To conclude, ‘offsets for uncertainty’ offer a useful 
policy tool in EIA where there is significant uncer-
tainty of impacts but where the residual risks are still 
acceptable. 
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