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1 SUMMARY

North Australia's savanna landscapewé suffered litle overt structural modification through
development, but their conservation and cultural values are nonetheless substantially degraded.
Land management capability and financial resources to support land and heritage management are
inadequete to meet demonstrated need. Incremental deterioration will continue until greater
resources and commitment to improvement are found.

Rhetoric about obligations to develop the north as a nation building task is entrenched in public
discourse about the mgion's future. A Pariamentary Inquiry has fed that interest with
recommendations to: establish a Department of Northem Development; accelerate infcaste
programs in road, raijorts and airports and water development; offer incentives for gradutdes
work in northern Australia; support Indigenous employment programs; frameysea® agriculture
development strategy addressing regulatory constraints; improve access to land, including
Indigenous land; and "harmonise” environmental regulation.

As inthe past, realising ambitions for northem development will be slowed by the realities of harsh
climate, poor soils, a weak infrastructure base and sparse human and financial capital. Nonetheless,
coincidence of this push with new opportunities: in uncontvenal gas; threshold levels of activity
sufficient to justify private investments in major processing facilities for beef and other agricultural
products; determination of Indigenous interests to connect to the mainstream economy; and the
prospect of grater Asian investment are likely to drive some acceleration in rates of change.

The most comprehensive and coherent statement (Woinarski et al. 2007) of the conservation
challenges facing nortAustralia proposes a model for followiagpathway emphasism

w regional planning that identiscapacity of regions to absorb humamduced changes to the
landscape;

core areas to be managed primarily for conservation;

constraints on activities that are directly or indirectly destructbfenatural values and ecogjical
processes;

w promotion of economic activities that are, or can be, compatible with those values and
processes;

promotion of management compatible with conservation across all land tenures;

fostering collaborative approaches to conservation and managgrmmongst landholders; and
facilitaingt WO2Yy&ASNBIF A2y SO02y2YeQT SyGdSNILINXaSa G(KI
environment

w
w

eee

Various governments have articulated plans, strategies and programs to address north Australian
issues but these cormand go or shift focus at a pace inconsistent with the need for long term
commitment. The present federal government's shift to a strong development emphasis has not
been accompanied by a complementary program to manage connected environmental issugs at an
of the local, regional or national scales. For the Northern Territory, the Territory NRM Plan picks up
some of these issues, but budgets are small and highly variable.

Those with a particular commitment to northern Australia and sound management fortaiang

and (preferably) enhancing its natural and cultural heritage need to look beyond the essential but
increasingly dynamic role of elected governments to identify and commit to strong goals, like those
articulated by Woinarski and colleagues. We ad@sthat Development by Design caa &critical
contributor because it embodies many of these robustideas. l-aedigned for and implemented
consistently in north Australia, it can particularly advance regional planning, protection of core sites
(whether within the formal reserve system or outside); promotion of compatible economic activities,
fostering collaboration and facilitation of a conservation economy.
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In considering the place of DbD in north Australia and the Northern Territory in partiadar,
emphasise these important principles and spend little time agonising over failures and successes of
other strategies and programs. However, we do put a good deal of effort into understanding the
biophysical, social, cultural, and legal structures pratesses within which DbD must be made to
work. The task is neither conceptually nor operationally simple, but we consider the opportunity too
important to be deterred by temporary shifts in policy or aversion to complexity.

Above all, we are convincedaha key strategy will be to find ways to harness a portion of the effort
and investment going into development of northern Austratiat onlyto manage impacts of new
development, but to rescue systems chronically degraded over decades. DbD offerglongeof
ways.

Context

To examine the biophysical, socioeconomic and cultural landscapes with which DbD must articulate
to be effective, we follow the following path. First, we provide more detail of context, including
natural and cultural heritage valuespntemporary pattems of land use and their interactions with
heritage values. We find that all tenures and their associated land and resource suffer chronic
problems of pervasive adverse processes that are inadequately managed becausetefriong
underinvestment, exacerbated byisplacemenof people from their lands. The conservation

reserves e notimmune from this problem.Fey show, for example, some of the worst fire
management regimes of any part of the landscape. There is a need for posigneimions

irrespective of the north's development trajectory. Ongoing neglect is not benign.

We then examine imore detail the processes contributing to the present malaise and the
directions they may take under a regime of accelerated development. @/difgd as principal
concerns: continued ovegrazingoy domestic herds and feral animals; intensification of grazing
requiringmodification of native pastures; land clearing for agriculture and intensified pastoralism;
development of infrastructuréor all forms of development but particularly unconventional gas; use
and management of fire; water extraction for all expanded activities; and water pollution. We
identify the pulse of land clearing that will accompany agricultural development as warranting
particular attention.

The potential for exploitation of shale gas is of special interest. Rigkswhdwaterpollution and
problems with disposal of fracking waste can arguably be managed by regulating fetdrigards

for well constructiorand water mamagement. However, the relatively close spacing of wedtis
accessing gas held tightly in strata requiring fracturing from central pohas the potential to
introduce an unusually invasive form of developmefivhich local people have no experience.
Large fields will require tracks and pipes connecting wells ramifying through the landscape. In our
view these will create an entirely new set of management challenges, especially in fire maintained
landscapes. These sorts of issues of large scale manesugeand flow on effects for other land users
and for biodiversity appear unlikely to be addressed by a current Northem Territory inquiry into
hydraulic fracturing, which has been confined to narrow technical issues. Much has been made of
the incentives povided by carbon farming to drive better fire management, but those approaches
may not be applicable in more fragmented landscapes populated by mosaics of fire sensitive
infrastructure or new agricultural prodecs.

Onwater extraction, worlon both theDaly and Roper Rivemdicate thadry season flow regimes

are maintained by groundwater inputftausible levels of extraction can increase the frequency of

no flow conditions. Impacts on other (estream) water dependent ecosystems can be expected.
Recent decisions to make large allocations from an important aquifer in a less risk averse way (by
reducing the period over which rainfall records are modelled and so reducing apparent frequency of
low rainfall conditions) raise obviousmcems aboutisksof overallocation and attendant
environmental damage. Risks associated with reduced flows are exacerbated by threats to water
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quality from mining and agricultural pollution. Acid mine drainage is a particular problem in many
Territory mines. Agricultutasediments and chemicals can cause both acute local effects as well as
long term chronic effectkke those damaging the Great Barrier Reef. Impacts on water quality are
of particular concem in the region's two major perennial or near perennial riveesevecology and
cultural significancare substantially defined by the extreme water clarity associated with
groundwatelinput from limestone aquifers.

Abundance and distribution of invasive species appears likely to continue to grow unless new
investmens in control are made. And likely forms of development will almost certainly increase
weed problems.

Finally, we consider the soesmonomic status of those communities (especially Indigenous people
most of the population outside the few major towns)dardentify both risks and opportunities. The
risks are that the people who are presently disadvantaged will remain so even if substantial
developments occur in their vicinity. Benefits from major developments will flow mostly to investors
and workers fromoutside the regions, while local people deal with the environmental costs. Some
analyses suggest that by damaging the customary economy, irrigated agriculture may lower real
incomes for Indigenous people.

As major landholders, Indigenous people face diftidecisions about future use of their lands with
real consequences for economic futures and capacity to discharge cultural obligations to lands and
resources. Unfortunately, despite the compelling evidence for failure of large scale projects to
deliverbenefits to remote or regional communities that actually outweigh the social or
environmental costs, there are no serious plans for reducing such costs and ensuring that more of
the benefits of northern development stick locally. Accordingly, a diversapgrbnorth Australian
Indigenous leaders has proposed an Indigenous "prospectus” for northern development setting out
the conditions under which Indigenous landowners may seek imeest actively in orthodox
development, including agricultural ventures their lands.

Given the strength of incentives and external pressures to join the mainstream economy in one way
or another, it should not be assumed that Indigentarzgdowners will be unwilling to take the risks
revealed in the long history of failueg agricultural and other orthodox use. Unless landowners

have access to alternatives, Indigenous lands will not stay in the "minimum use" category with which
most are presently labelled.

Some of the essential actions for enduring regional developmdaatrédipair of public education
systems, are principally the province of governments. Others can be taken by industry, perhaps
through bilateral agreementsith landholders and theirlocal communities. Offsets may provide an
important vehicle for facilitatig local participation in management of developments and capturing
socioeconomic benefits locally, while reduciegvironmental and amenity costs.

Land and natural resource management policy and law

Next we consider the policy and statutes of the Northd@erritory in land and resource
managementand their utility for confronting these issues.

The Nrlacks a strong planning culture, whether for regional development, land use or conservation.
The absence of well articulated plawith wide community supponnay position external boosters

to overwhelm regional and local perspectives , priorities and knowlédigaknesses in land use
planning are not constrained by gaps in laws but apparent unwillingness to apply them to land use,
environmental and conservatiogoals. None of the government's major policy statements deal
seriousl with planning foregional development and large scale conservation.

We find that lawfor pastoralismthe most extensive land uses, unsuited to regional planning
because it obligegs administrators to promoteconomic viability of the pastoral industry. This may
be difficult to reconcile with(say)offsite effects damaging neighbours (e.g. escape of exotic
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pastures, sedimentation of waterways) or optimising configurations of laedo protect ecological
function.

Otherlaws covering soil conservation, declaration and management of reserves, management of
wildlife including feral animals, heritage laws and weeds management all provide powers to secure
lands against damage and father public benefit, althougkhey have rarely been deployed as part

of a wider planning framework. Th&ater Act(NT)is conceptually distinct from other resource
management laws in providing explicitly for allocations of water to the environment, @aodltural

use. It provides a comprehensive framework for water allocation plans which in theory at least could
put environmental management on equal footing with other purposes.Hibberies ANT) seeks
fairness and equity in access to the fish reseuand provides capacity to make management plans
and declare fisheries reserves. Taken together, these laws are potentially useful for making robust,
enforceable plans for sustainable regional development and complementary conservation actions,
includingsome protection of valued sites. However, they lack an overarching framework within
which to coordinate their application. None make egiplprovisions for offsets but do offer
mechanisms that could be useds$ecure them against adverse actions. Noudtaty protection is
complete because Territory law allows mining on parks.

Laws governing extraction of neaenewable resources (and geothemmal energy) offer a different
perspective. They start from the position that environmental damage is inevitabl eeauire

damage to be reduced so far as "reasonable and practicable”. They can provide for protection of
sites from mineral or other extraction but under Ministerial discretion. Decisions can be readily
reversed without obligation for public consultatiom eference to Parliament. The largest areas of
land reserved from mining are elements of the Defence estate. None oétueirce extractiohaws
provide explicitly for offsets for environmental detriment.

TheMining Management AtNT), however, mayhilige developers to provide social and economic
benefits to communities outside the mining site but affected by its operations. There is no similar
power in related petroleum law although thitwis presently under review, in part to
accommodate the speai demands of unconventional gas extraction. Scope to applgutie of
resource extractioaws to development and conservation planning appears limited.

Environmental assessment law and policy

The Territory's environmental assessment laws are similgemeral intent and structure to most

other Australian jurisdictions, albeit much less prescriptive on detail. The number of "legacy” mines
is large enough to require a levy to fund remediation, indicating that assessment performance, or
perhaps more accately, the regulatory decisions made despite assessments, were often poor.
Minesnow described as legacies were approved under curlEldtaw as litle as 15 years ago.

Arrangements have recently been substantially improved with the enactment of lawsdtean
independent statutory Environment Protection Authority (NTEPA). In its short life (from January
2013) the Authority has been very active in issuing guidelines on its processes and interpretation of
obligations, and investigations into problematiining developments.

From the perspective of this study, however, there are some less attractive features. Guidance on
environmental offsets dismisses any role for the NTEPA, noting that no Northern Territory law
provides for them. This stance raiseirgsting questions regarding the organisations' capacity to
meet obligations under th&l T'sbilateral agreement with the federal government. Under this
agreement the federal government agrees to accept reports generated by the NTEPA. How can
NTEPA maintaithe expertise necessary to deal effectively with offsets for matters of national
significance, as provided under the federal Offsets Policy?

Confusion is exacerbated by other guidance on socioeconomic impacts. Here the NTEPA proposes
that developers shdd coordinate economic and social impact assessmentwith "any perceived need
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for environmental offsets”. NTEPA appears to expect developers to "pay off* environmental damage
through social benefit packages that have, for example, in the past includedlileEnt®mmunity
swimming pools, that make important contributors to recreation and health in remote and
impoverished townshipdyut clearly have no connection with environmental condition.

Territory law, policy and practice leave an important gap or astéiosyncratic variation in
application of the mitigation hierarchy that others might choose to fill or correct. Otherwise
management of environmental quality in the Territory is likely to fall below standards applying in
other jurisdictions, where ther are general obligations to compensate for unavoidable residual
environmental damage with at least equivalent environmental benefits.

Offsets and Territory environmental policy and law

We also examine provisions of the law that may establish standardgfity of environmental
management and hence set a baseline for identifying beyond compliance behaviour to qualify for
treatment as valid offsets. Weok beyond common candidates to consider actions in regard to
water use or other matters that may henan impact on biodiversity and other conservation values.

In brief, Territory law to protect environmental values mostly works by proscribing certain classes of
actions which vary markedly among asset classes and processes. Where options for government
support of positive conservation actions are provided, criteria and practice for determining support
are poorly developed. Where laws provide specifically for trading off environmental values for other
benefits- using terms like practicable, reasonable,iapim - they provide no framework for
determining acceptability of tradeoffs. We are aware of no substantial body of local case law
establishing thresholds for failure to observe loosely specified statutory or common law duty of care
to protect environmentavalues. Itis therefore difficult to discern patterns that might inform

general rules about how to recognise and reward beyoathpliance behaviour.

Given gaps in law and precedetitpse interestedn purchasing, promoting or providing offsets in
the Nathern Territory may need to derivede novasome broad criteria for recognising actions that
clearly go beyond compliance. We turn now to considerations that mightinform those criteria.

Recognising and rewarding beyortbmpliance actions

Satute to statute variation in treatment of basic obligations, ambiguity, litie or no case law on
relevant provisions of Territory statutes, and some apparentinconsistencies confteam

identification of beyonecompliance actions. The issues created when governniesases to vacate

the offsets space are, in our view, best managed by building a framework from basic principles.
Among the most fundamental of these are that (1) only actions are clearly not explicitly required
under law, and (2) generate net costs (in thr@adest sense) for the person(s) or organisation(s)
taking them, can qualify as legitimate offsets. Working from these principles, elements of an offsets
framework matched to the Territory situation mighavethe followingfeatures

Actions warrantinggecial recognition (and ultimately support) as exceeding obligations or a duty of

care in regard to natural and cultural heritage must always:

o improve the condition of the biophysical environment

0 produce clear and significant public benefit

0 require actordo forgo rights or elements of rights and/or incur costs to deliver public benefit

0 show measurable changes in the type and intensity of relevant management activities to
demonstrate real shifts from business as usual practice

0 substantially exceed requiremés under relevant law.

Actions are more like to satisfy these conditions when they achieve one or more of the following:
0 protection of environmental values that are notintegral to the profitability or sustainability of
the approved or prevailing land usa the offset site
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o remediation or repair of damage caused by others, including work to prevent ongoing damage

0 benefits oftsite that are enjoyed by interestgher than the actor, including the general public

o0 collaboration and coordination of actions thiacrease effectiveness of community and
govemment management of threats to environmental values

o risk averse approaches to management of threats when thoseasiskse approaches clearly
exceed prevailing standards

o direct, substantial and highly specifiedntributions to community or formal government
conservation programs

o early adoption of less damaging land or resource management practice that demonstrably
betters codes of practice or standards adopted by neighbours active in the relevant industry.

Actions are less likely to satisfy the above conditions when

o delivery of environmental benefit is incidental to or hard to separate from private benefit

0 benefits sought or delivered are not recognised as significant in relevant national, Territory or
regionalplans or strategies

0 benefits are delivered entirely through application (includingmgosition following lapse) of
standards of practice that are widely adopted in the relevant industry.

Applying these principles and criteria to impacts of the type #ratmost likely to occur under
accelerated developmemtises a number of issues requiring resolution

Land clearing

Given increases in rates of land dearing likely to accompany the most plausible changes in land use,
there will be frequent opportunity toffset the biodiversity and other impacts of land clearing.

Under carbon markets, additionality can be demonstrated by surrendering a permit to clear. At
larger, including the national, scales claiming carbon benefits will require demonstration that rates

of land clearing have fallen relative to a well established baseline. In the Territory a robust baseline
will be hard to establish because rates have been predominantly low with brief bursts of activity.

And clearly "greenfield" sites like most of the fry will have no land clearing history.

Land clearing guidelines made under Bianning Actreate no requirement for or mechanisms to
create offsets, but the process of approval, including site visits, discussions of alternative clearing
configuraions and the like do offer opportunities for identification of beyond compliance actions.
And although it has never been done and processes for recognition have not been developed,
landholders might choose to forgo all or part of the clearing for whichrang was approved,

subject to entering into binding agreement to protect the site from clearing for an extended period .

Offsets based on direct liker-like protection of equivalent areas of common and widely distributed
vegetation are of limited utilit. Arguably, it is be better to focus on actions to adjust approved
clearing to minimise environmental detiment at and around the clearing site. Such actions, like
matching retained vegetation across property boundaries, are not easily prescribed beloause
utility is strongly context dependent, but may provide better targets for recognition and support.

Such adjustments mightinvolve some loss ofpooperty production delivering public benefits in
conjunction with compatible action on neighbouringesit Such cooperative arrangements would
obviously require active coordination by a group or organisation capable of providing an overview of
net benefits and then acting to secure them, perhaps by binding contracts. Experience suggests that
achieving recgnition of offsetghrough statutory covenants may confront difficulties in the

Territory environment, and parties may need to develop otbeitablearrangements.

Grazing management

Taking entirely out of production areas of land types used routinelgrfazing on native pastures,
where there is no evidence of land degradation, clearly goes beyond compliance. Less obviously,
there may be cases where stock densities are reduced below those usually regarded as sustainable
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(perhaps based on carrying capacityalyses), to protect particular values unique to a site or values
of a type that are not usually considered as requiring maintenance on pastoral land.

We argue that a pastoral lessee may be regarded as having exceeded the general duty of care and so
gonebeyond compliance where actions:
9 reduce or could reduce production and income below levels enjoyed by peers operating to
industry standardsind related determinations by the Pastoral Land Board; and
generate costs that do not produce compensating increasgroduction; and
improve environmental outcomes in ways that are not confined to measures of land condition
used to assess compliance with tRastoral Land Acgnd/or
1 protect specified orsite environmental, cultural, heritage or ecological valuest tho not create
spedcific legal obligations but are nonetheless recognised by community interests as warranting
special consideration.

il
f

However, government or P@sal Land Board support f@rrangemens that reduceorthodox
commercial production is likelp be problematic. For example, in extension materials on a change
to the Pastoral Land A¢b more easily secure approval for npastoral use, no mention is made of
carbon or other offsets or payments for other ecosystem services.

Water extraction use ad quality

A water use offset, say to cover use of water by a mine over several years might operate by meeting
the cost of leasing a water entitlement to be held for an equivalent period by a relevant
environmental organisation. This would ensure that #imount of water used consumptively did

not increase during a mine's operations. Less abstract benefits could be demonstrated by diverting a
portion of a production entitement to the environment to enhance values otherwise suffering some
detriment like, fa example, an oror off-site waterdependent ecosystem under stress from locally

or regionally lowered water tables. Similar actions might be taken for cultural flows.

However, etitement holders reducing use below permitted take from the consumptieel pvould,
in the absence of formal diversion to another beneficial use, most likely cause regulators to reduce
the entitlement and reallocate an equivalent amount for consumption elsewhere.

Securing watebased offset benefits long term will require ardble arrangement to shift water
allocation from the consumptive pool to environmentally positive use. Arguably the most secure
offset arrangement would be a reduction of the consumptive pool and an increase in a formal
allocation to the environment undex water allocation plan approved in accordance with Water

Act An altemative would be for a developer to obtain an entitlement omketiand donate or sell it

to anenvironmental institution at peppercorn (or at least belonarket) valuation. Given it all

trades must be approved by the regulator, government may choose to disallow such trades. It is also
unclear how regulators would treat suchrgeployments when it came to reviews of water

allocation plans and entitements. In the absence of estabtigorocesses and given apparently
negative government attitudes to offsets, attempts to redeploy water use is likely tiffoeult.

There is a significant risk of perverse outcomes such as reduced pressure on the consumptive pool
through offsets being sed to justify acceptance of (for example) increased mining usage.

Mining and petroleum exploration and extraction

Actions taken by miners to offset esite detriment will most often involve some private cost to

acquire environmental benefits generated-site by others or, if the developer involved has control
over lands outside the mining site, forgoing income by reducing, for example, grazing pressure on a
held pastoral lease. In the latter case, it will be important to ensure that the actions takerlgo
beyond those specified in relevant law or prescribed by the Pastoral Land Board.

As noted elsewhere, mining law could be used to help "secure” offsets of any type by reserving their
sites from future mining. This level of protection is, however, gasNersed. Greater security might
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be sought by setting offsets as a condition underthaing Management Actor petroleum or
geothermal equivalent). However, the language of mining laws ties conditions tightly to specified
activities on the mining sité\ttempts to deploy this law toequire offset actions in other (offite)

places may be open to challenge. Even if such arrangements were thought to remain within power,
for the reasons already canvassed in regard to water, relevant regulators are yutdil@itertain

such an approach. We suggest that use of mining law alone to secure offsets is unlikely to be
palatable to regulators, or effective.

Fire regimes

Given the ubiquity of adverse fire regimes, large scale demonstrations of effective nessatintinel

well understood costs, improving fire management to achieve measureable improvements in the
condition of landscapes and biodiversity values will remain a particularly rich source of offset
opportunities. There have been discussions between NAILSMArganisations maintaining
infrastructure in remote settings about fine scale fire management to reduce fuel loads near
sensitive fadilities. If agricultural and unconventional gas developments do in fact occur, these sorts
of opportunities may increaseHowever, unless they also address biodiversity or similar issues they
could not be treated as environmental offsets. Facilitating employment without improving
biophysical environments may be more propery considered as compensation for social impacts.

Gaseous pollutants

Benefits in emissions abatement and carbon sequestration in vegetation can be generated by
actions to improve fire management, reduce grazing pressure from both managed and feral stock
and protection of sitesrbm land clearing. The feddrgovernmentis particular intereséd in
sequestration of carbon in soils through improved grazing or other dgrrelimanagement.
However,potential for increasing soil carbon and measuring change accurately has not been
demonstrated in northern Austre. Demonstrating additionality in avoided deforestation will be
difficult for the reasons already given, and the relevant federal Minister has indicated disinterest in
(nonKyoto) carbon credits through ber control of feral animals. A proposed Eissi&eduction

Fund (ERRill buy credits only if they are already included in Australia's national greenhouse gas
inventory. Accordingly the best options for carbbased offsets remain with fire management, for
which new methodologies in abatement and segtration are under development.

Invasive species management

In weeds management, there may be circumstances in which a disproportionate effort (going
beyond strict compliance) from one landowner may reduce costs for others, including government,
because tkir property isin a critical location (e.g. traversed by a heavily used road corridor) for
achieving effective regional weed control. In addition, shifts in choice of methods might attract
support under some conditions. For example, use of herbicidesmialve some risk to other

values or human and animal health, even when used strictly in accordance with guidelines. In
situations where there is particular concern about the potential for-temget effects or other
unintended consequences, support to gutanethods that reduce these kinds of risks may be
warranted, especially where those methods involve greater cost or effort.

The Territory Parks and Wildlife Conservation Act provides for feral animal management plans
setting out obligations of landholderbut no plans have been made. In their absence, it would
appear that outside pastoral lands and dedared feral animal control districts, any level of control
could be regarded as going beyond compliance or common practice.

Some landholders derive benedifrom the presence of feral stock. Where incomes have been
earned from exploitation of feral animals at levels that do not also mitigate their environmental
impacts, effective control may require reduction to low densities, at which commercial explaitatio
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is no longer tenable. In such cases, treatment of feral animal control programs as warranting
recognition may be argued at levels that offset the incdos, particularly if the site does not
produce other income and control produces benefits extendiegond the site. As argued in other
contexts, offset projects recognised as additional would involve some loss of private benefits to
deliver public benefits or reduce public costs.

Because eradication of most feral animals is unlikely, assessing\effexdis of control can be
challengingFocus on the damage they cause will provide the most relevant measure of offset value,
but may be expensive to measure.

Ranking options

To summarise, no Territory laws explicitly enable or set conditions for offsegsem obliquely
acknowledge their role in environmental management. They set vague and inconsistent "baselines"
for duty of care for the environment and so provide limited guidance for unambiguous recognition
of beyond compliance actions. Aside from camldarming offsets, for which standards are set in
federal law, it will be necessary for offset providers and buyers in the Northern Territory to agree on
their own criteria for recognition and validation, perhaps drawing on existing intemational
standards Formal accreditation under such standards can be complex, slow and expensive.

A plausible response to this situation is for 1&slerse buyers to prefer offsets that are built on

strongly secured sites managed in accordance with long established presg@ug. in national park
management) endorsed or applied by governments and so seen to require less emphasis on precise
measurement of specific environmental benefits. A number of Territory tawparticular the

Territory Parks and Wildlife ConseraatiAct Heritage ActNorthern Territory Sacred Sites Aaoid
Fisheries Actcan individually and (more strongly) in combination, offer substantial security.

Whether the Territory government will cooperate to deploy these instruments remains to be seen.

We have canvassed a wide array of options that step outside existing offset schemes. Given all of the
considerations summarised above, we suggest that the most immediate and realistic opportunities,
ranked in approximate order of plausibility under edxgtconditions, are:

(a) Carbon farming under current and emerging methodologies and law.

(b) Biodiversity benefits deploying individually or in combination:
1 fire management
1 reservation or other legally (including contractually) secured protectionvafueable
wildlife habitats
91 pest control (weeds and ferals) tied to rehabilitation of damaged sites
1 rehabilitation of sitegreviously cleared of native vegetation.

Federal law and policy

The federal govemment has embarked on a process to streamlinecainvantal regulation.

Proposed and recently enacted changes toEmvironment Protection and Biodiversity Conservation
Actchiefly delegate roles to the states and territories. They may not in themselves directly weaken
federal standards. But the incentiver the states and territories to compete with each other for
major projects does invite the "regulatory creep” that is invoked to explain the change in law: but
creep in the opposite direction, towards weaker controls. The existing tension betweemtocal
regional incentives for lower standards and the willingness of the federal government taideer
state decisions under extreme circumstances arguably provides a more robust and stable system
than one based on jurisdictional competition.

Offset requrements are included as a condition of approvBproposed actionsinder section 134
of the EPBAE. The language describing the sorts of conditions that may be setis broad and is clearly
not constrained to orsite measures and actions, provided that tlendition protects matters of
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national environmental significance. Offsets have been required as a condition of approval in 81.6%
(n=38) of Commonwealth approvals listed in the DoE website in the first 5 months of 2014. And a
significant proportion of thoséew where offsets were not deployed were for projects where

offsetting was unavailable or unnecessary. If the Northern Territory Government and NTEPA's
apparent disdain for environmental offsets is reflected in future decisions made under the bilateral,
their absence would clearly represent a major shift in Commonwealth standards.

All jurisdictions have agreed to a review of all environmental legislation which would encompass
"species and heritage listing and simplification of land planning” with temnsfefence yet to be
announced. It may be some time before the new legislative landscape is known. One area where the
process of change has got traction is greenhouse gas managerhermarbon pricing mechanism

has been removed and support for operationaotarbon market dismantle ERFwill use public

fundsto buy emission reductiorfsom indviduals or corporations developing abatement or
sequestratiorprojectsthat arenew, not required by law, ando not occur as a result of another
govemment programSafeguards are to be developed to inhibit big emitters from continuing to
increase their emissions and cancelling out gains from the ERF, but mechanisms remain unclear.
Government will seek lowest cost creditg reverse auctions.

The ERF as presenttaiined (July 2014) creates particulfwaiengegor land sector providers

(a) land sector projects drawinigicomes only from sale of credisll be pittedagains for
examplegenergy efficiency projects that redutedustrycosts and boodbng termprofitability,
independent of income from credits

(b) dismissabf environmental (e.g. biodiversity) and social (e.g. remote area employroent)
benefitsfrom consideration in auction processes reduces net public gains from ERF expenditures

(c) one contract o yearss insufficient tarecoveroften substantiainvestmentsneeded to
establishiand managemenprojects

(d) providers unable to meet projected credit productiare penalised byeing forcedto buy
credits tomake up shortfal disadvantagingavanna burningrojectswhere year to year
variation isunavoidable

(e) uncertainty is increased because probability of bid success and pmiggary substantially
from auction to auction, depending dhe array ofbidderswho choo® to compete.

This change will certainlyake it more difficult for Indigenous groups in particular to establish
savanna buming or other projects, but just how much more difficult will require some experience.

In sum, Delivery of DbD may be challenging under contemporary policy and fiscaise®btential

to attract private and industry funding may, however, encourage some useful if relatively passive
support from government, especially in access to mechanisms for securing offsets over the long
term. In its justification of the need for fund@ntal change in Commonwealth and State/Territory
relations, the federal government has invoked the notion of subsidiarity. The Queensland
Government has taken a related step in repealing aspects oMitee Rivers Aand placing
development decisions ithe hands of local authorities under tiiRegional Planning Interests Act
2014 which covers areas of regional planning interest, inclu@itngtegic Environmental Areas
(SEASs)The present turmoil in environmental policy could open spaces for innovatiowiy
govemment actors in systems of support and governance at regional scales.

New approaches and new roles for n@overnment actors

We have argued that past governmediiven approaches to conservation in northern Australian
have failed. And there is érisk that accelerated development will exacatd that failure. Acute
changeand the chronically damaging commonplace will combine to test the resilience of natural
systems and the commitment of those who seek to look after them.

One possible responde this coupling is to see private and public investments in the new as an
opportunity to redress the old and intractable. Directing a small part of projected northern
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investment to offsets that deliver net environmental benefit is the most obvious mashefor

realising that opportunity. Although regrettable, apparent withdrawal of the Northem Territory
govemment from this space may open up additional options for creative and credible programs
based on collaborations among industry, conservation ariptinropic NGOs, and land owners and
managers. Development by Design provides a-estiiblished vehicle for designing and presenting
ambitious projects and negotiating the necessary partnerships to achieve them. But its effective
implementation, especily with Indigenous people as major landholders, will require an approach to
offsets that responds to both the particular biophysical attributes of the Territory and the social
circumstances of those best positioned and most inclined to take up the ralffseft provider.

Territory-shaped offsets

Environmental offsets must provide genuine biophysical benefits that are at least equivalent to
estimated or measured residual detiment. That obligation is no different in the Territory than in
any other jurisdition. However, we do suggest a few nuances:

1 In determining the acceptability of a project, views of all significant sectors of society should be
propery considered. In the case of an extreme landscape modification like-tieeitieg of the
McArthur Rive, objections of local Indigenous custodians of the area were-odéeen,
presumably by concerns about the wider public interestin seeing the project proceed. There
may be cases where, despite formal approval, local people will find a project so cdfémesiv
they will dedline the opportunity to provide offsets.

1 Adding Indigenous perspectives to estimation of residual detiment may create additional
difficulties in the already difficult task of ensuring offset equivalence. This should not prevent
efforts being made to incorporate those views in offset design.

1 Preference for likdor-like offsets should not be permitted to thwart opportunities to gain
environmental benefits. Where performance is likely to be more robust and net benefits
guaranteed by accding a less than perfect match of marginal features of detriment to offset,
robustness should be preferred.

1 Robustness and security can be improved by designing offsets to draw on local strengths and
commitment while also seeking to build local capabiliyng term security will be enhanced by
compatibility with local views and skills and contributions to community development.

1 All offsets should require active management. Passive protection based on attempts to exclude
disturbance is a poor strategy ingmonequilibrium systems of the wedry tropics. But more
importantly, people on country in meaningful employment is so fundamental a goal for north
Australia that it should feature strongly in all design and delivery decisions.

The central argument hetis that offset quality and security is best guaranteed by seeking and if
necessary generating support for offset goals and mode of operation in the society in which they are
embedded. Appeal for socially positive design is not an argument for tradiegwfonmental
performance for social benefits, but rather designing for social fit: so that biophysical benefits are
delivered more effectively and enduringly. The social and biophysical "space" within which we
position effective offsets is illustrated Figure s1 below.

Designing biophysically effective and socially positive offsets

Constructing offsets to sit in the upper right of our diagram requires an appreciation of the society in
which environmental concerns are expressed and managed. Importativation for Indigenous

peoples' participation in conservation programs is the desire to regain access to traditional lands and
the resources to reassert customary land management practice. Key features of customary practice
identified by Indigenous langhanagers involved in offset delivery include:

connection of offset providers with kin andustodians oknowledge and site; and of sites
with each other so that no action is taken inisolation fronbitgphysical or culturatontext
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expression of ideri: exercise of authority and obligation; authority relevant to land
management may be held by individuals or groups different from those exercising formal
authority in a community

knowledge and skilengaging local (situational) knowledge and skill isessary to satisfy
cultural obligations and secure optimal performance of land management actions

seasonality a matching of required activity to soetoltural and biophysical dynamics; to
promote integration with community life and strengthen social csioe

power and empowermentespecting local decision making processes and methods and
avoiding unnecessary interventions or prescriptions; to maintain and build confidence and
capacity

high

increasing Levels of risk reducing
<« —>

Equivalent of residual detriment

Biophysical environmental benefits

low

-ve low +ve high +ve
Social benefits building capacity and resilience

Figure s1Hypothetical relationships among estimated biophysicalimnmental and social benefits
for offset design in the Northern Territory. Offsets that fail biophysical equivalence tests
camot considered irrespective of social benefits. Offsets so poorly designed as to cause
social detriment (e.g. damaging nativée rights and customary economies) are rejected
(also shown inred). In the yellow area, all offsets ostensibly meet minimum standards but
are high risk because of uncertainty of measurement and/or capacity of providers to deliver,
especially iflocal comunities have not been successfully engaged and/or context is actually
or potentially unfavourable. If no orlow social benefits of a type that improve land and
resource management capacity and social capital are delivered then environmental benefits
sought would be a substantial multiple of detriment to manage risk (upper left of yellow
sector). That multiple may be reduced where social capital enhance local management
commitment and capability (right of green sector). In general, design to offer botimgt
environmental benefits and substantial local social benefitsbuild capacity and resilience
at the offset site and beyondshould be most favoure@op right corner).
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These issues should be reflected in all processes for design and implemetadiisets. But they

are also important for refining criteria for socially positive offsets. Itis just as important to get these
right as to deal well with technical issues like biophysical equivalence. Some of the most significant
of the criteria we iéntify are:

Acceptability Offsets that involve or create plausible risk of loss or reduction of local social capital or
damage local customary or orthodox economies should not be considered.

Connectednes®esign of offsets that are vulnerable to managet@ntext, as mosare, should
show how managementis matched to compatible actions in neighbouring sites, how Indigenous
practice contributesto improved security, and how social cohesion will be improved by
strengthening cultural links.

EmpowermentAll offset agreements will be designed to empower local pedpleughinformed
decisions about participation, tailored approaches to delivery and the structure and management of
supporting institutions. Obligations, benefits and authority will be establisheambiguously.

Respecting local knowledge and skilBelivery of agreed offset products will draw on real strengths
in relevant Indigenous knowledge, skills and experience.

Seasonality and integrabilityDffset activities will fitvell with other socialand work obligations of
key individuals and groups and draw on institutions supporting other activity.

Equitability. Agreements will include provider obligations for equitable distribution of benefits
among participants, to assure purchasers that thevestments will indeed generate social capital.

Location In general, offsets will be located to maximise net environmental benefit. However, if
relevant offsets are available in a timely way from the individuals, group or close affiliates who most
directly suffer environmental detriment, they should be selected ahead of equivalents available at
similar prices from other providers.

Regional prioritiesWhere regional groups have prepared or approved local conservation or
development plans, whether or not forally endorsed by govemment, offset arrangements will at
least be compatible with, and prefably support implementation dhose plans where they
promote good environmental outcomes.

Sustainability/durability Offsets will be designed to draw on existorgouild new institutions and
skills capable of supporting active management over the long term.

Accountability(and quantifiability) Offset providers will keep records and agree to make public
statements of social benefits derived from offset provisiosing metrics or surrogates based on
statements of community aspirations for so@eonomic developmerdnd weltbeing

Additionality. Social benefits realised through engagement in offsets provision will not be the same
as or counted towards benefits spified in social compensation packages covering negative social
impacts of developments. If social benefit packages developed outside environmental offsets
frameworks include direct or indirect support for land or resource management, then there should
be no requirement to generate biophysical environmental offsets sought by the developer.

Equivalence Sociallyresponsible offsets will be designed to generate equivalent environmental
benefits at costs similar to more routine offsets. If a purchaser steksal recognition of additional
biophysical benefits and/or social benefits, a premium may be paid.

Timeliness All offsetting actions will begin as soon as practicable after residual environmental
detriment is known. Search for socially optimal offseit not unduly delay identification and
implementation when alternatives satisfying other criteria are available.

Active managementOffsets requiring active engagement of community members are more likely to
produce enduring social benefits and securtsefs more strongly than passive offsets.
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Monitoring and evaluationAll offset projectsare subject to monitoring to verify devery of
biophysical benefits. Agesl monitoring and reporting framewoskwill include indicators of social
impacts on local comunities, especially measures relating to capacity to sustain inputs.

Obseningsuch criteria will do much to foster a strong and growing role for the owners of much of
the north's land in an effective and resilient offsets regime.

Processes for a negovernment offsets regime

Systems that are less dependent on government will draw instead on relationships among non
govemment environmental groups, industry and landowners. A serious effort to build such a system
will demand much from its architects and piaipants. A minimum set of activities will be to:

(a) adopt standards and other components of an offsets framework compatible with the features
outlined above;

(b) promote that framework to potential Indigenous and other offset providers and refine its detail
in response to feedback;

(c) maintain a watching brief on statements from governments and industry on development
directions and about individual development proposals;

(d) scan NTEPA and DoE (Cwith) websites for notice of intent (Nol) and referrals or theileequiva
under the EPBCA or other relevant federal legislation;

(e) track EIA processes through the same websites, identifying potential impacts for which offsets
may provide a useful response;

(f) initiate exploration of opportunities to generate new offset projeotsapply existing projects to
particular developments;

(g) maintain a database of offset options, opportunities, providers and projects underway;

(h) alert development proponents to opportunities to apply offsets to their project(s) and invite
dialogue on standarsland potential providers;

(i) alert potential offset providers to emerging or actual opportunities;

(J) on expressions of interest from industry or other developers, facilitate initial design of relevant
offsets by relevant providers or refine existing projeatsjuding details of institutional support
and other essential features;

(k) prepare written outlines of potential offset projects, including details of the type and level of
residual biophysical detriment being compensated, type of compatible offsets palignt
available, and other important features including duration, uncertainty and risk and where
plausible, an estimate of cost;

(I) as EIA processes unfold, refine or archive offset proposals as appropriate;

(m)where offsets appear to be required by regulatorsif@nonwealth) or seen as desirable and
sought by industry, make proposals to potential buyers to initiate serious negotiations on
supply;

(n) relate development and offset proposals to formal and informal regional or local land use and
conservation plans or pgrams;

(o) support both providers and buyers to draft related agreements and facilitate related
consultations with landowners and their legal representatives; and

(p) advise relevant regulators and government agencies of proposals and seek their engagement to
secue protection of offset sites from future incompatible development under relevant law.

Theseactivitiescan be grouped into three distinct sets of tasks.

One is the dayo-day challenge to identify and support potential providers to respond promptly to
opportunity, as individual development projects roll out or development precincts are announced.
This function requires knowledge of and careful matching of the providersalrdiady

demonstrated capability to specific developments, plus the knowledge latisl ® fill gaps in
capability, especially weaknesses in the institutions needed to support long term commitment and
performance.
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The second is to go beyord hocresponses to individual opportunities, to foster new and
improved capacity across an exming range of services. This requires an appreciation of likely
demands for particular offset types in different areas of the Territory, awareness of interest and
capability among potential providers, and the credibility and resources to develop and help
implement training programs, including engagement of new providers in projects run by others or
local acceptance of less demanding projects that provide, with appropriate support, good training
and testing options.

The third is to build, document and oveesapplication of an offsets framework robust enough to
accrue credibility and capable of working at modest ongoing cost. What might an effective
institution look like, and what would be its essential features?

We suggest that the list of attributes wilecessarily include:

independence (of government, industry, apcbviders)

relevant technical credentials

record of performance in land and/or natural resource management

moral authority (demonstrably high ethical standards)

commitment to sustainability odevelopment

knowledge of and long term commitment to NT/northem Australia

understanding of Indigenous culture and land management obligations

understanding of and interestin local livelihoods and regional development

no inherent or direct financiar other conflicts of interest with role(s) in offsets design and
implementation

additional durable sources of funding and financial strength

compatible existing role(s)

credibility with landholders

knowledge of and good relationships with relevant indyginining, oil and gas, agriculture)
productive relationships with research groups (Universities, CSIRO, etc)

=4 =8 =8 888991

=A =4 =4 -4 A

This demanding set of features appears likely to exceed the reach of any individegbvemment

or not-for profit organisation. However, manyganisations are capable of making important
contributions to a comprehensive package. Key roles will be to frame the concept and present it to
others, and to craft an agreement about how parties will work together and the sorts of
contributions each partyill make.

A hypothetical model for a noilgovernment offsets process

As a stimulus for debate and discussion, we propose a loose working model, including identification
of potential participants and their roles. We emphasise that we have held no disnasgith any of
those nominated and some may reject entirely or seek to vary such an arrangement. Nonetheless,
we consider it useful to promote serious thinking by going beyond abstractions.

We build our proposition around three organisations that clebdye an interest (in one case a
statutory role) in such an endeavour: TNC through its longstanding support for Indigenous land
management and sponsorship of this project; the Northem Land Council through its obligations in
law to protect the interests dfraditional landowners and to assistindividuals and communities to
carry out commercial activities; and NAILSMA through its role to support Indigenous people in land
and sea management. We propose that these organisations take on the roles outlined(bejave

s2) to create and operate The Territory Offsets Program (TOP).
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Figure s2: Potential participants in a ngavernment program for environmental offset design and
implementation in the Northern Territory. The T@Rogram would when established be
operated by a not for profit company built on the constitution and structures already
established for carbon farming.
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Exploring operational feasibility

Having considered the conceptual and policy space in which DbD npgtete in the Northern

Territory, we next examined the biophysical environment, using the best available data to which we
could gain access. Datasets are described in Attachment 7. Our ultimate goal was to identify areas
of high conservation/heritage vatun areas that are likely to face land use change in theteru

future. We did not attempt to assign specific time frames but rather looked for ways of ranking
prospects of change.

Natural heritage

We built our exploration of biodiversity around poirgaords of individual species of flora and fauna.
Because records are relatively sparse (1 in 2400 and 2150 ha for fauna and flora respectively) we
aggregated to suesatchments, which averaged 36,148 ha in area (albeit highly variable). We
mapped apparenspecies richness of stdatchments across the study area, seeking evidence of
sites of unusual richness (number of species) for both flora and fauna.

Results were ambiguous but suggested clumping of apparently rich mainlar@hsaliments in: the
Darwin/Hnniss catchment to the East Alligator River catchment; the Daly River catchment; more
diffuse records in the Moyle and Roper River catchments and an arc from Keep River to Timber
Creek. Some elevation of ranks in Gulf of Carpentaria catchments derivesdastal and island

values. The Tiwi Islands also show somewhat elevated apparent species richness. It is more than
coincidental that we identified some clumping in areas where the NT also nominated SoCS, because
we used similar data.

Arguably the most siking features of the data relate to the geographic skewing of recdrals.
illustrate, the mean number of records from sghtchments with centroids within®bf coastal
latitude (1213S) was 2089 and in an inlantspan (1718’S) was 138 records, evémugh the
sampled inland catchments were on average more than 50% larger than the coastal. More
significantly, most sulzatchments appeared to be undeampled (Figure s3).

Records and species recorded (fauna)
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It is self evident that there will be a strong association between number of records and number of
species catalogued in building a comprehensive record, it would also be expected that this
relationship would break down as the number of species detected ambexhthe number of

species present. In the great majority of soltchments we appear to be well short of this point,

with ASR increasing rapidly with more numerous records. Most catchments remain in a sampling
space where additional effortiiaddspecies apparently new to the region. Exceptions may arise in
a few very well sampled catchments in the northem Top End with more than about 5000 fauna
records. Those 11 sites with more than 5000 records are in the adjoining Finniss (3), Adelaide (2),
Mary (1),South (2), East Alligator (1) and Daly (2) River catchments surrounding Darwin.

This is not to say that the records bear no relationship to underlying ecologieddymined

patterns. Using simple statistical models, after accounting for variation ircat¢hment area, we

were able to relate apparent species richness to broad scale landscape attributes including annual
rainfall, topographic variation, diversity of vegetation types and the spatially dominant vegetation
type. Models based on richness oféfatened or otherwise notable species orindices derived from
them returned generally similar results, but given fewer observations were statistically weaker.
However, given the evidence of chronic undampling, it would be unwise to use such models to
direct investments in conservation programs.

Arguably only the areas that had the most records, along the northern coastal strip from Darwin
through to western Arnhem Land, could be shown on the basis of these records to warrant special
conservation attenttn. Some of those regions were subject to more intensive sampling (e.g. CSIRO
in Kakadu in the 1980s and 1990s) because they had already been recognised on many grounds as
warranting protection or were subject to threat of change (e.g. Coronation HilthBraite and

Woinarski 1990). And major investments have already been made, illustrated by the more than 4.35
million ha of reserves and IPAs in the Kakadu/West Amhem region.

Cultural heritage

We made similar maps of sites registered by the Aboriginaig\Rrotection Authority but avoided
indicating precise locations. Sites were widely dispersed. Evidence of clumping was most apparent in
the separatearchaeological sites recorded by the NTG's Heritage Branch, which may be a function of
the patterns of aawity of professional anthropologists and archaeologists. The most parsimonious
interpretation of spatial patterns of sites registered and recorded by the AAPA is that Indigenous
people continue to accept obligations to protect sites on their ancestraldaimre spective of

present tenure, and that important sites occur throughout the study area.

An important feature of the site information presented here is that a substantial proportion of sites
are valued on attributes associated with water. This rasticular obligations to go beyond

concerns about environmental effects of water use to consider cultural issues. There is no precedent
for allocations of water specifically to protect such values, although the 80:20 rule allocates 80% of
annual flows orecharge to the environment and other public pumposes, which might include

cultural water.

Maps of the distribution of wildlife important in the customary economy were uninformative. They
provided no guidance to areas likely to be particularly signifitaiidigenous people, but again
showed that such species are widely distributed andwathpled areas tended to record more such
species. Wherever major developments that have the potential to impact larger spigeies
macropods are sited, they are ligeo affect aspects of the local customary economy.

Northern development: anticipated directions of change

Key features of the present government's vision for north Australia are:
1 afood bowl, doubling Australia's agricultural output
9 two million touristspa, an increase of 33%
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1 an energy export industry of $150 billion @ increase of about 50%
1 enhanced infrastructure to service these changes, including water infrastructure.

These and the subsequent report of a committee of the Australian Parliamenaiedhat a DbD

strategy may need to consider:

(1) substantial increases in areas of the savannas used for irigated agriculturedaigriculture,
forestry and more intensive beef production;

(2) increases in both onshore and offshore gas extraction andggsicg, including unconventional
oil and gas;

(3) ongoing increase in the number and diversity of active mineral extraction and processing sites;

(4) large numbers of tourists seeking increased access to presently unvisited or little visited sites;
and

(5) more and lager built infrastructure in both remote sites for all targeted land uses, and in major
centres.

Agriculture

The Northern Territory Govemment has produced a statement of areas considered suitable for
agricultural development, based on a conjunctiorsoitable soils and groundwater. We used this
information to assign indices of agricultural prospectivity to subcatchments.

Low Tropical savanna boundary Low Tropical s:

a boundary Low Tropical savanna boundary

Suitability uitability Suitability

» cmen anagemen

wigh * [ ~ vign* I | nigh * I
(a) Broad scale raifed field (b) Broad scaleirrigated field anc (c) Spatially constrained (patchy
crops row crops irigated field and row crops

Figure s4Maps of relative prospectivityf sub-catchments in the Northern Territory savannias
agriculture It should be noted that these maps and the analysis on which they are based
offer no judgments about the plausibility of swssful agricultural development but rank
relative suitability based on presence of suitable soils (most often patchily distributed) and
nominal availability of water.

Sites in the Daly River catchment, an established agricultural area and the RopevtiRiner
development is occurring on the western margin, are particularly favoured. The Adelaide River
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catchment close to Darwin may be a site for a substantiateeam water impoundment and/or off
stream storages.

Mineral extraction
The Department of Ming and Energy identifies sites in the Daly, Roper River and a number of
catchments in the Gulf of Carpentaria as prospective.

Unconventional oil and gas

Large areas of the study region are regarded as highly prospective. Work to prove reserves is most
advanced in the Beetaloo Basin (Figure s5).
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Figure s5: Exploration leases issued under petroleum law on which operators and DME report recent
exploration and/or flow testing activity for extraction of tight oil and gas from shale.

Areas regarded as havingréirmed high potential totalled 3.0 million ha, untested high potential
2.1 m ha, medium to high 6.5 m ha, untested medium 24.6 m ha, and low prospectivity 19.6 m ha.
Only 8.8 m ha were considered to offer no opportunity. Accordingly, sutstatchmentgy75.3%)
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included areas considered at least a little prospective. This apparent ubiquity of opportunity will
probably not withstand practical scrutiny. For example, in considering these assignments of potential
further, we discount for broken surface topaghy which may add to development costs.

Choice of case study area

To identify an area for finer scale work, we looked for concentrations of values and drivers of
change. We gave no weight to NT SoCS in the process, but overlaid the top decile of values
(biodiversity and cultural in a combined index in which they were equally weighted) on
subcatchments also ranked in the top decile for both agricultural and unconventional gas
prospectivity. We ignored mininf@r this initial scarbecause of the relatively mech smaller areas
likely to affected. This identified scattered sites in the Kakadu region, Moyle and Daly River
catchments, Roper River catchment and several catchments iGulfeof CarpentariaWe did not
seriously consider the Kakadu area becausdretdy major investments. Other sites were
discounted on isolation compared with the Roper River which is close to the Territory's major north
south highway and to existing active developments (agriculture in the west atwhuantional gas
in the south. Resence ofctive Indigenous Rangeragips supported byvell established resource
management organisatia{e.gYugul Mangi Development Corporation) was also influential.

Roper River case study

With the move to a single, albeit very large, catchment, wexamined asset mapping and point
data in relation to drivers of change.

Vegetation

The region supports no strikingly unusual or rare vegetation associations, but arguably has special
values in large areas of Lancewood, a relatively restriiesttiaforest type that is sensitive to fire

and other disturbance, and considerable expanses of mostly riparian monsoon forest that is at risk
from feral animals, weeds, poorly managed grazing and changes in river flow regimes and
groundwater depletion.

Flora and fana (includingnotable speciey

Total number of species of vertebrate fauna in the catchment was 482 (number of records=25487).
Species recorded for stdatchments ranged from 0 to 269 (mean=73.1, sd=7%63). There was
wide variation in the number akcords for subcatchments (range-8077). The median number was
78. Twelve suzatchments (19.0%) were tsampled. Sulgatchments without fauna records were
often substantial in size (mean area=18,769 ha, range58d£2 ha)Overall, the region is relately
weakly and patchily sampled for fauna with an average density of records of 6.9 km

The single record for an endangered species (NT categorisation) is an historical record (1911) for the
Golden Bandicodisoodon auratugWoinarski et al. 2007) hE single critically endangered species is

the Northern QuolDasyurus hallucatusRecords for threatened species (766 excluding near
threatened) in this large catchment are relative sparse compared with well sampled catchments like
the much smaller SottAlligator River (n=5565) in Kakadu National Park and Finniss River (near
Darwin).Fauna of particular concern in the region include the Northern Quoll and larger varanids
vulnerable to cane toads. Species sensitive to fire include the Partridge Pigeddigd Finb and
Brushtailed rabbit rat.Records are too sparse to indicate the size of local populations or sites where
conservation efforts might productively be focus&bme of these same species and some

additional species were also EPBiSfed (Fgure s9).

The total number of vascular plant species recorded for the catchment was 1790, from 32,730
records. Individual subcatchments recorded from 0 to 741 species with a median of 51. Sampling
was spatially patchy with a range of 0 to 5140 and medifarBoecords per subcatchment. Seven
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subcatchments (12.5%) had no recordgeas of subcatchmenswith no records ranged from 694
to 8632 haThere were no threatened flora, but 17 near threatened species were in the database.

Cultural heritage values

The Roper River catchment encompasses the lands of a number of Indigenous language groups,
most of whomappear tohave maintained close connections with their estates. In the east on the
Arnhem Land side of the Roper River, are the Wanadarang, NunggulgandiNNgalakgan and
Rembarmga. South of the river and in the east are Yugul, Marra and Alawa. On the westem side of
the catchment, Jawoyn, Mangarayi and Yangman are the principal languages. This illustrates the
cultural diversity of the region. A proped Indigenous protected area which extends outside the
catchment includes Ngalakgan, Ngandi, Yugul and Wandarrang, Nunggubuyu and Ritharrngu
language groups.

There are 1188 AAP®gistered or recorded sites in the Roper River catchment, with 30.3% of them
attributing significance to features associated with water. Most sites, irrespective of features
mentioned in nominations, are located close to rivers atrdams. Forexample, 71.1% of registered
site had boundaries mapped within 50 m of streamlines.ik&rpret this result to indicate that

issues affecting flows and water dependent ecosystems along the length of the Roper River will
require particular attention. Correspondingly, developments that avoid drainage lines will also avoid
many (but by no mess all) culturally important sites.
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Kilometres

Figure s6Density(dark shadingdf sites registered or recorded by the Aboriginal Areas
Protection Boardlerived by krigingThere is a strong association of sites with rivers
and streams ad many site descriptionasssgn significance to water bodies.
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Land tenure

Indigenous people hold exclusive title to approaching half of the catchment and have had formally
recognised or are claiming naxclusive rights to most of the remainder, so that recognised
Indigenous intersts may ultimately extend over 94.3% of the catchn{@mible s1).

Table s1Extent and type of Indigenous land interests in the Roper River catchment

Tenure type Area (ha) % catchment % indigenous
interests in land

ALRA scheduled 3,566 721 47.1 65.7

ALRA (yet to be scheduled) 0 0 0

NT Indigenous Freehold 1,142 0.02 0.02

ILC holdings 51,031 0.67 0.9

Native Title determination 0 0 0

(exclusive possession)

Native Title determination (non 1,809 348 23.9 33.3

exclusive)

Total all determined interests 5,428,212 71.7 100.0

Native Title applications 1,711,922 22.6 315

Total freehold equivalent held 3,618,893 47.8 66.7

Total including applications 7,140,134 94.3 131.5 (of existing
holdings)

Society and economy

The population (usual place of resit®) in 2011 was 3552 persons, or a human population density
of 1 personin 2259 ha (or about 3500 ha per person of working age (>15 years). Itis more difficult
to describe other aspects of the region's economic profile because figures are aggre gaieg at
scales to protect confidentiality. Thekmrger unitsdo not align well with catchment boundaries.
However, some impression of employment status can be gained from figures for larger setlements
in which many of the region's people reside. The madigekly income for Indigenous people in the
centres liged was $218 in Numbulwar, $268, Ngukkur and $268 in Minyerri. The median weekly
income in the Northern Territory is $745.

Drivers of land use change

Here wefocus on agriculture (including irrigad pastures) and unconventional gas as the sources of
change with the potential to disturb large areas.

Agriculture

Large areas are ranked highly for irrigated crops and annual horticulture. The largest contiguous
highly prospective areas run in an approately southeastery direction from Mataranka on the
western margin of the catchment.

Unconventional gas
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Highly prospective sites are located particularly in the south and cesdist of the catchment
straddling the Roper River. The centealst node cmcides with a large part of the proposed Yugul
Mangi Indigenous Protected Area (see Figure s9).
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Figure s7: An abstraction of the maps
of PascoeBell et al seeking to
integrate the different potential uses
taking the highest value at each point
in the landscape. Interpolation used
ArcGIS kriging The quanta indicated
have no particular meaning.

Figure s8: Bstraction of anindex of shale
gas prospectivity discounted for broken
terrain and interpolated using ArcGIS
kriging.

we e
s

Gas potential
—_ High : 4.12775

—_ Low :0.132577

WORKING PAPER SUBJECT TO REANEIDIRNDORSED BY NAILSMA OR TNC XXV



Intersedion of heritage values and drivers of change

Flora and fauna

Of the records of notable fauna identified in Territory law and practice, 79% intersect with areas of
some prospectivity for agriculture (including intensified pastoralism) and 89% with aresseutive

for unconventional gas ranked at or above moderate potential. Corresponding figures for-EPBCA
listed species @& 78% and 78%.dxe of the intersections could be said to indicate a site known to
be especially significant for the species concerffédures s8 and s9).

These observations may act as triggers for more comprehensive examination of the significance of
sites for threatened species when particular developments are proposed at or close to these points.
Becausalevelopments may occupy lagreasdespite the sparcity of records for specietelis

under the EPBCAhere would appear to be some prospect that they would trigger referral.

Although the approval of the proposed IPA does not constitute declaration of a park under the
EPBCA, it ay be an important influence on likelihood of referral and nature of conditions proposed
on any developmentctivity in and around the SoCS could act as a trigger for NTEPA assessment
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s8: Intersection of listed speciesc@rds and other areas of special conservation significance with
areas of high prospectivity fagriculturein the Roper River catchment.
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Point records of notable flora are too sparse to contribute meaningfully to identification of areas of
strong potental conflict. 57% of records for Territory listed species coincide with the most
prospective areas for agriculture and 88% with sites above moderate potential for tight gas. It
should, however, be noted that these records were for rtmeatened speciesThere are also
intersectionsof prospective development regiomath Lancewood forests.
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Figure s9: Intersection of listed species records and other indicators of conservation values with areas
of highunconventional gaprospectivity in the Roper River itaiment.

Cultural heritage

There are clear nodes of focus for protection of cultural sites, conspicuously associated with the
Roper River mainstream and some other major waterways. Equally conspicuously, there are sites
where those nodes intersect with@as prospective for broad scale irrigated agriculture. Clearly
development in such areas will require careful consultation and planning (Figure s10).
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There are also some important overlaps of areas of substantial cultural significance with sites
prospectve for shale gas (Figure s11). Traditional owners and other Indigenous people will seek
careful negotiation and planning before development proceeds in or around such intersections.

Figure s10:intersection of nodes of
cultural sites (dark shadingjith areas
favourable for agriculture.
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Fgure s11:Intersection of nodes of
cultural sites (dark shading) witireas
favourable for unconventional gas
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Figure s12: An area of overlap between areas highly favourable for agricaldréor shale gas
occurs at the southerend of the catchmentW e are aware of no government mechanisms
to resolve such conflict.

Prognosis

There would appear to be a number of opportunities for large scale offsets should the need arise.

Carbon farming- savanna burning

We have considered options for a savanna burning project in the area of the proposed Yugul Mangi
IPA, most of which has annual rainfalls of < 1000 mm and so falls outside the coverage of the existing
savanna buming methodology. Using dgstons of eligible vegetation/fuel types and emissions
parameters from a proposed new lower rainfall methodology we have estimated average annual
emissions over the period 20ED09 at 40,600 tonnes G@. Fire frequency is higtut less extreme

here than in some other parts of the catchment, with an average of 34.7% of the area burning
annually. The fire is mostly late (24.3% of the total project area).

We propose that an ambitious but realistic target would be to shift the fire regime to 20% early fir
and 10% late fire (proportion of site burned annually in each case) while reducing the total amount
of fire by a little less than 5%. This would realise abatement of about 9,100 tonres gDA more
aggressive approach might return up to 50% more abent. We consider that on the basis of
experence elsewhere, targets of this order could be achieved by a fire team of 5 and relatively
modest use of helicopters to meet labour and operational costs at a price of about $15 per tonne
CQ@-e. Whilst a lowerainfall carbon sequestration through fire management methodology may be
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some time in development, the total carbon benefit through enhanced storage in woody vegetation
and coarse litter will greatly increase returns.

We, however, consider that the impamt benefit from establishing a savanna burning projectin
this region will be strategic: to drive a pamhem Land fire management cooperative which can
build collaboration in other areas. Independent but coordinated groups will be positioned to
supporteach other to achieve shared goals and reduce the risks of severe and unmanageable
wildfire in any part of the region.

Loss of native vegetation

We have estimated that-8% of an area with a productive shale gas field could be cleared of native
vegetatian to facilitate access and insert and protect infrastructure. Depending on the level of
commitment to impact minimisation, the amount of clearing could be considerably greater. There
will be no incentives to reduce clearing on pastoral land, where lessagsvelcome removal of
dense vegetation like lancewood forests, which have a particularly low grass over.

Operators of gas fields could, however, be required to offset such clearing, which may encourage
approaches to design and layout to reduce disturbaioche maximum extent practicable.

Indigenous landholders will be in a strong position to provide such offsets to compensate for on site
losses of biodiversity value. They may also offer offsets for carbon losses through savanna burning or
other carbon &rming projects. There may even be options to offset clearing related carbon

emissions by skilled management of fire on development sites.

The situation with clearing for agriculture is less clear, even though environmental impacts may be
substantial. Agdultural developments, even when they involve land clearing much greater in area
than required by other forms of development have rarely undergone formal environmental
assessment. And given a general antipathy to offsets, the Territory appears unlikeBktthem for
agricultural clearing unless required by federal triggers such as the presence of one or more
threatened species.

Impacts on waterdependent ecosystems

Despite great significance for biodiversity through damage to wadgarendent ecosystemsanpacts

of water use either through direct withdrawal from rivers or streams or by drawdown of aquifers are
likely to be the most difficult to offset. There will be considerable challenges in demonstrating cause
and effect, measuring impacts, and in fingimeaningful compensating actions if impacts are
demonstrated. An archetypal water dependent system, namely jungles developing around perennial
springs may offer some options.

An artificial and high cost mode of compensation of limited scope will bagplement depleted

flow by pumping in additional water from sources distant enough not to exacerbate the drawdown
problem. Such approaches are unlikely to be of interest to local Indigenous providers. A more

realistic option may be to protect lower elevati sites less affected by drawdown from feral animals

or managed stock and so improve their condition. There would be some challenges in working out
acceptable multiples of areaimproved to area impacted. Less direct options might involve

protection of riparian vegetation that contains many of the same elements from fire or weeds.

Choice of options may depend on assessment of the significance of the damaged site(s) as sources of
water for dependent fauna.

Even more difficult will be compensation for damagen-stream habitats affected by say, reduced

flow and increased turbidity that displace or degradestream communities. Responses would be
necessarily large scale, such as protecting and rehabilitating a substantial length of another tributary
or (less desirably) an independent system previously degraded by stock and/or feral animals.
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We have already alluded to the difficulties under present regulatory practice of surrendering or at
least choosing not to use water entitlements and so effectivelyioatyy the size of the consumptive

pool. These practical difficulies may be overcome when water markets are in place, but this appears
unlikely to occur until systems are approaching or have reachedalration. A better process

would see offsets depl@d eary to prevent or help manage the risk of eeocation.

We assume that gas exploration and extraction will be conducted to minimise pollution risks to
groundwaters and hence that acute or chronic impacts on water quality will be treated as
unaccepable and hence not be candidates for offsetting. Some level of agricultural pollutionis
perhaps inevitable if large areas are developed. Again effective control of feral animals may help
reduce the total amount sediment entering water bodies and sodissiclered as offset candidate.
Quantification may present challenges.

Invasive species control

Weeds of national significance were recorded in 32 of the region'satdhments. The most
frequently reported species afearkinsonia aculeataatropha gosgyiifolia andAcacia nilotica
Gamba grassa severe fire weed, arldimosa pigraare present. Invasion of agricultural and shale
gas fields by Gamba grass would greatly exacerbate fire management psoflezne will be strong
operational and conservatiomeentives to contain the spread of this species in particular.

Difficulties with weed control are likely to increase under agricultural of unconventional gas
development because of the large areas disturbed. Weed control would need to be a component of
mog land "set aside" type offsets, such as those that might be required to compensate for land
clearing. And offset providers may obtain associated work in weed control unrelated to offsets.

We do not have details of areas severely affected by weeds, mupdassible that eradication from
sensitive sites (like restoration of riparian fringes) could arise as offset for clearing of dense
vegetation in other areas.

We have already alluded to indirect offsetting of impacts from water drawdown by protecting
veetation closer to the water table from feral animal impacts. In addition many other offsets will
require that feral animal impacts are minimised even if they are not the principal féeta.pigs,
which have been recorded as presentin 5 of the regisafscatchments can have severe impacts
on natural systems and are important agricultural pests. In the event that agricultural activity
accelerates, demand for feral pig control is likely to increase.

Some of the species at risk in the catchment ardylike be vulnerable to feral cats. Methods of
control are not well developed but may be an important obligation if loss of habitat for small
mammals is being offset.

Cultural assets

Although not usually considered as environmental assets, the preseneerarous sacred sites
protected under Territory law in areas prospective for development could offer potentially powerful
triggers for a process like DbD and increase the benefits from its deployment. In areas of high site
density incentives to negotiate nfigurations for development that minimise conflict will be
particularly strong.

From an Indigenous perspective, impacts at and around sacred sites may considered functionally
similar to environmental impacts as more generally understood. Many sitebeni#icognised for
connections with native plants and animals and proper protection of those sites regarded as
important influences on these species’ future status. It would be productive to consider such issues
in tandem with more "mainstream” issues iagign to minimise ecological impacts. And
consideration of the intersection of specific Indigenous concerns with orthodox conservation
objectives should also influence the design and delivery of offsets. For example, siting offsets to
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protect particular spcies could be chosen @so offer enhanced protectioof important sacred
sites(e.g. larger buffersdnd the connections between them. Arite versa

Protection of infrastructure

Protection of gas or agricultural infrastructure (e.g. from fire andI&reould require some of the

same methods used in offset delivery, and so offer an opportunity to expand work. Itis also possible
that the particular demands of fine scale management to protect such infrastructure over relatively
large areas could be apled with other work (e.g. protection of substantial cat exclosures,
management of Partridge Pigeon habitat) that would also require fine scale fire management.

This brief scan of options for offsets that may arise in the Roper River catchment is ietgropt it
demonstratesthat at least some of the likely impacts of the most likely forms of development are
legitimate candidates for offsets. There will be opportunities through careful design for locating both
developments and offsets to minimise caafland maximise environmental benefits. And to

address multiple objectives. That process will work bestif it combines orthodox perspectives with
the obligations of Indigenous people to protect differgntonceivedut related aspects of

landscape struare and function

Discussion

The apparently detemrmined withdrawal of the Northern Territory government from engagement

with offsets and the NTEPA confounding of biophysical impacts with social impacts are surprising
and depressing developments, suggegtthat government is prepared to moesvayfrom well-
established best practice. Itis difficult to see how the NT can claim to meet national and
international standards when it appears to have rejected the best tool available to promote no net
loss of envionmental quality, a target endorsed by industry peak bodies and many large businesses.

Good offset policy and practice implemented through governmentis an approach to maximising net
public benefit from development. Withdrawal of government does not neady mean that such

goals cannot be effectively pursued. Offsets done well also protect private interestsin land and
existing forms of production; and can generate additional private benefits through employment to
deliver them. Norgovernment interestén the Northern Territory have the capacity to assert

influence that can at least partially replace the coercive powers of government. Indigenous
landowners can control access to their land in ways that are unavailable to others. Other groups do
not entirely lack influence either, especially in shaping public opinion. For example, competition
between committed food producers and coal seam gas developers has done much to drive public
disquiet about unconventional gas. There is potential for competition beiw&hale gas developers
and agriculturalists even in the remote Roper River re@fiogure s12)as agriculture spreads
eastwards from Mataranka and shale gas extraction moves north.

A loose coalition of groups with shared concern for environments anityegan perhaps fill the gap
left by govemment. The potential benefits from skilled application D Principles and process are
worth the effort. But there are also some challenges unrelated to the behaviour of governments, or
perhaps more accurately long term consequence of past behaviour. The information held on
environmental attributes is not up to the task of informative comparisons of different parts of the
landscape thatis an essential requirement for effective DbD. This will create uncgdaimit the
guality of decisions choosing one site over another. The two obvious solutions to this problem
generate additional costs. One is to conduct thorough surveys designed around the impacts to be
compensated prior to selection and implementation,iathmay create unacceptable delays. The
second is to design high quality monitoring system that are capable of picking up evidence of the
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improvement or maintenance of the values sought. The latteris probably most practical but will
certainly add to costand may, if the original interpretation was in error, reveal unpleasant surprises
that put the reputation of the provider at risk. As argued earlierin regard to offset design, risk of
underperformance can be reduced by applying a substantial multigliaréa of the offset site,

again adding to cost of acquisition and/or management.

There are substantial risks in taking up the "government replacement” option we have suggested.
Obvious altematives are too seek to persuade the present or a future gowsrim change policy.

Aside from the NTEPA guidance there has been no clarifying statement: from relevant agencies or at
the political level. This may ease willingness to backtrack and take up offset issuesin a relevant
agency, despite the decision of NPAEto play no role. There are some opportunities in the Roper

River area to test the waters and build relationships in advance of land use change.

Essential features of a new offsets framework

Filling the offsets void requires attention to a number of imtpat issues. Government plays several

key roles in deployment of offsets:

(1) establishing the intent of the environmental assessment process, as a quest for no netloss

(2) regulating to require offsetting as compensation for losses of environmental qualitysetidg
real penalties for failures to comply

(3) setting standards for offsets

(4) securing offsets in law

(5) establishing well understood and consistent process.

As already noted, government rejection of the role of offsets arguably represents a repudiation of
the principle of no netloss from major developments.Fortunately, some industries have endorsed
both this principle and the role of offsets in achieving it. Many large companies will expect to engage
in offsetting of residual damage. And a critical groupaafiholders, namely Indigenous people, have
considerable leverage in a capacity to deny developer access to their lands. If individual landowners,
their land trusts and quagjovernmental Land Councils understand and seek to benefitin

reasonable and prodtive ways from deployment of offsets,they are positioned to promote their

use, irrespective of the views of government.

Many norrgovernment organisations have developed environmental standards of various kinds that
have been influential in overcoming pomanagement: these are arguably best developed in regard

to carbon farming, where the remit is often broadened to address wider issues of sustainability,
including protection of important ecosystems like forests (CCBA 2008; GSF 2013a,b). Standards for
biodversity offsets have been developed by groups like I[UCN in collaboration with industry. There is
no barrier in principle to noigovemment offset providers and facilitators adopting standards that

will be well understood nationally and internationally eTsummaries of Territory legislation here

can be used to ensure that proposed offsets satisfy regulatory additionality (ie they do more than
meet the standards required of all landholders).

Arguably, the most significant problem arising from governmertigrdiwal is the loss of power to
formally secure offset sites under laws that sets high standards for protection and at least
ameliorate some forms of intrusion. (Noting that no site is entirely protected from the mining and
energy sectors). A weaker formigecurity will be available in binding contracts between
landowners, offset providers and offset purchasers, probably with financial penalties for failure to
comply. Thesenay besufficient guarantee of long term obligations to maintain an offset.

Governnent and their public servants are masters of process. Although rote form filling is often
criticised, the burden of well established procedurean to published policyease with exposure.
Clients know exactly what to expect. In contrast, a system yua ¢roup of organisations of the sort
we have suggested may initially appear somewdthhoc However, this can be overcome by
commitment to welldocumented and simple processes.
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In our view the real obstacles to a ngovernment offsets program in the Kbern Territory are the

linked issues of commitment and resources. All of the organisations named haveobtigatiors

and may struggle to get the resources they need to neet existing obligations. Taking on a substantial
task like this will require acss to additional funds.

The knowledge issue

In addition to these political and operational difficulties, in northern Australia generally and the
Northern Territory in particular, DbD faces large gaps in knowledge with no immediate prospects of
more than vey incremental improvement. Design of any conservation management system on a
significant scale depends on several levels of understanding: a description of the landscape at a level
of resolution congruent with the intended use; a general understandirfgpef the landscape

functions; and an appreciation of how organisms use the landscape and the resources they need to
sustain their presence. In addition to these basic understandings, that could be unique to a
particular combination of site and use, a presdike DbD requires an ability to make meaningful
comparisons among sites.Descriptions of sites are usually captured in maps which seek to divide
landscapes into components that are more similar to each other than to other differently classified
sites, and where the user can readily grasp the differences between the classes. This tréenple

is important for understanding one of the key difficulties for comparative and predictive studiesin
the Northern Territory.

Mapping

The major vegetation mappingoduct for the Northern Territory was completed in 1990 at a
1:1,000,000 scale. There has been relatively litle coordinated broad scale vegetation mapping since.
Advances fall into three types: larger scale mapping at a few locations, often usingrdiffeathods

and to different standards for different purposes. For example, a vegetation map at 1:50,000 was
made for the area surrounding the Mt Todd mine, which supported the endangered Gouldian Finch.
Detailed maps have been made at a range of scalgsditicular vegetation types like mangroves
andMelaleucaforests. Butthe World Heritage Kakadu National Park hadarge scale vegetation

map, despite commitments in the current plan of management

Most additional mapping has been done as Land &ystd:250,000) or Land Units (up to 1:15,000).
The difficulty with this fornof mapping is that because it walone site by site over many decades, it
tends to be norhierarchical and tailored a particular purpose and to the dominant features of a
particular study area. Lynch (2012 and references therein) describes some of the difficulties of
translating general descriptions in original surveys to consistent feature descriptions. Efforts have
been made to join up different surveys at 1:250,000 scale butparability across boundaries of
original surveys may be problematic. For the Roper River catchment, the principal survey was
completed in 1990, but did not cover the whole of the catchment. Other components were mapped
at different imes in conjunction wit other landforms which may have influenced descriptions. It is
therefore difficult to compare different parts of the catchment with confidence, or to collapse
categories to work at different levels of resolution.

Consistent vegetation mapping is avaitabirough the National Vegetation Information System
(NVIS) and is usable in the Territory down to Level V. In addition to information on structure this
level names 3 dominant species at each of the traditional upper, mid and ground strata. Whilst
usefulfor broad comparisons, such mapping will not necessary identify plants that may provide key
resources for fauna.

There is no joined up soil map at a scale useful for comparative work, although the land systems and
land units mapping contain soils informati which could be interrogated with some effort and

probably with support from agency personnel. A 3' digital elevation model is available. Rainfall data
from stations is very scattered and for many parts of the Territory estimates are taken from surfaces
modelled by the Bureau of Meteorology, which acknowledges the difficulties caused by sparse
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stations (for example in the recent past but now corrected, estimates of monthly dry season rainfalls
were sometimes small negative values). Geology maps of widgrage are very small scale and
even regional maps are at 1:500,000 or 1:1,000,000.

Point records of flora and fauna

The number of ge@oded records readily available from the relevant agency is superficially
impressive for our study area, exceeding 1iflion (but including some exotics). But as we have
shown the spatial distribution is strongly biased to a few asalhpled areas. Species of conservation
concern in our case study area were represented by 1 to a few records.

We have not obtained the glity of information needed to do a systematic examination of the
influence of sampling design and sources on apparent patterns of species richness or presence and
abundance of particular species. Arguably elements of the patterns observed, such as ttle Kaka

and Darwin regions appearing as the most species rich regions are influenced by sampling histories.
The exponents for the speci@sea relationship (fauna 0.30; flora 0.37) in sampledcaifzthments
(records >0) are higher than for mainland areas inegalnincluding for savanna vegetation in Brasil.
We suspect that slopes are biased upwards by gross under sampling of many areas. More detailed
analysis is outside the scope of this study but warrants attention. The use of vertebrate animals
exclusivelys clearly also a weakness, but the invertebrate record is likely to be even more biased
both taxonomically and by variation in sampling intensity.

Under such circumstances itis difficult to analyse associations with landscape features for predictive
models or make simple site to site comparisons, no matter how good the thematic mapping of
vegetation or other important landscape descriptors. And it would appear that the land unit
descriptions that dominate finer scale mapping are not good surrogates farréesaimportant to

fauna. Attempts to use 1:50,000 land unit mapping to support predictive models for fauna based on
comparatively intensive local sampling for reserve planning in the Daly River catchment were
disappointing (Owen Price, personal commurimat DIPE 2003).

Formal govemment survey programs have greatly reduced over the last decade so the bias and
related gaps in meaningful coverage of large parts of the Territory will not be quickly corrected.

We suggest that with the quality of data appatly available, a conservation planning framework of
the sort described by Saenz et al. (2013) and used to inform decisions about location of
developments to mitigate impacts would depend on expert opinion more than analysis and insight
available from theaegion's fauna and flora records.

Habitat relations and dynamics of individual species

The response of some Territory fauna to habitat fragmentatiaa been studied directly, which may
be particulary useful in sites under development for agriculture. &oaution may be needed for
extrapolating from the relatively high rainfall Daly Riveuhere the study was doneto the drier
woodlands of (for example) the lower Roper River catchment.

Enough is known of population dynamics and/or habitat relations fasonable array of fauna and
flora or harvest to make reasonable simulations of the impacts of habitat loss or degradation
through development. To date this knowledge has been used chiefly for predicting impacts of
pressures like fire. We did not rumailations. In passing we note that it would rarely be possible to
base such simulations on a detailed understanding of response to disturbance such as that used by
Copeland et al. (2009) in their study of the potential impacts of expansion of the gagyndus
Courageous assumptions would be required.

In addition to technical criteria for selection, such indicators of wider impacts of land use change will
require a match to the nature of projected change as well public interestin the status of the species
or assemblage. A model based on respongesammmon fishthe barramundiLates calcariferto
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changes in brackish near coastal nursery habitats or floodplain feeding areas is likely to attract much
greater public interest and stronger political resportisan one based on a rare wetland plant.

Idiosyncrasies of formal classification systems

The Northern Territory's system for allocating species to categories of threat and hence conservation
significance uses established IUCN processes and criteria. Titieraaldayers of significance

applied in describing some species as endemics are based on less systematic approaches. Federal
govemment assignments of significance and the associated referral triggers are based primarily on
international treaties like th Bonn Convention covering migratory animals, which in many cases will
be much less vulnerable to projected changes than other elements of the fauna. When such biasis
combined with sparse inland recaddistortions are inevitable. For the northern paotshe NT,

SoCS appear to be so strongly influenced that a casual examination of the resultant maps could be
taken to indicate that there is rarely much of value in the interior and that from a conservation
perspective, all is well.

It is important to takeaccount of these sorts of biases in considering the rankings of areas for
conservation priority and the choice of offsets that may be promoted by such triggers as the matters
of national environmental significance formalised in the EPBCA (Figures sBon@he difficulties
created by these sources of bias in identifying regions or sites where DbD might be preferentially
applied are not entirely resolvable by improved analysis. More importantis the fact that
idiosyncratic assignments of significancduence the matters that get referred for environmental
assessment in the first place, and may then determine the impacts nominated for compensation
through offsets. Relevant conservation plans, including those built on DbD processes, will need to
deal with such distortions.

Culture matters

Our exploration of the quality of information available to support DbD focused on the respect of the
dominant culture for assignments of significance based on rarity and/or evidence of vulnerability to
change. Uniquelyye also had access to records of the location of registered sacred sites and other
sites of significance to Indigenous people, as maintained by the Aboriginal Areas Protection
Authority. Those sites are valued for their place in Indigenous cosmatabydated customary law,

about which we claim no particular understanding. But it is clear that they reflect deeply held beliefs
about the significance of living and nbwing features of the landscape and their relationships with
each other and their surrouds. We suggest that they therefore offer a most useful and compelling
surrogate for Indigenous views of the significance of projected land use change: a perspective that is
usually inaccessible to conservation planners.

Our summaries for the Roper Rivemdenstrated that there are strong associations of these sites

with particular parts of the landscape: in particular rivers that are likely to be vulnerable to
agricultural development. We anticipate that networks of gas extraction wells and connecting
infrastructure associated with unconventional gas may also cause concern. We therefore regard
these records as a particularly useful for processes like DbD. Design of development configurations
to take account of their significance will, in our view, strongimplement the sparse information

held in flora and fauna databases.

To fall to give these records status in such processes would not only be socially inequitable, but also
weaken the opportunity to engage the majority of the regional population and thema

landholders in implementation of sound conservation planning processes and the deployment of
robust offsets.

DbD and planning tools for Indigenous landowners

Indigenous leaders from northem Australia have articulated a pressing need for information an
analysis to support decisions about uddand. However, formal planning processes (e.g. water
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allocation) most often address such issues in a piecemeal way. Paradoxically, given political rhetoric
about engagement of Indigenous people with the mainatreeconomy, government support is

most accessible for conservation planning, like the development of the proposal for the Yugul Mangi
IPA. Those sources of planning support may be drying up and there is an urgent need to identify
altematives.

In contrastto most government supported processes, DbD seeks to understand drivers and the
patterns of landscape change they will foster in tandem with conservation planning. DbD offers
options for integrated planning for sustainable land use that are otherwise llaaleato Indigenous
landowners. We have not sought to develop ideas or tools particularly directed at Indigenous users.
However, we consider that the preliminary work done here offers some useful pointegitims to
explore, in advancemplications ofpropositions about economic development that are likely to be

put to them from within their communities of, perhaps more often, from outside them.

Next steps

We have made suggestions about the options available to fill the gap created by the Northern
Teritory's withdrawal from the offsets space. Those propositions have been made without
consultation and are incompletely specified. Our intention here is to stimulate thinking about the
real challenges that have been created not just for DbD processesidetivironmental assessment
process more generally.

At a more prosaic level, we suggest that work on this issue should continue, irrespective of reaction
to the larger suggestion, including the following elements:

(1) NAILSMA continue to develop its thinkiaigput the role of DbD and planning more generally in
fostering Indigenous livelihoods built on land and resource management, including refinement
of the preliminary analyses reported here and ways of building on them

(2) TNC maintain a dialogue with NAILSNy @t these issues

(3) TNC particularly consider implications of notions of socially responsible offsets in the context of
DbD and ways of strengthening partnerships with Indigenous groups more generally.

Conclusion

Indigenous ownership of a large part of thegadiverse Australian continent offers globally unique
opportunities for new approaches to sustainable development and biodiversity conservation. That
opportunity does not originate in notions of stasis that may be thought to inhere in strong and
ancienttradition. The knowledge and experience that inform tradition are critical for meeting
obligations to landand ancestors, butin contemporary Australian society, sois access to the
resources needed to maintain an active presence on lands while meetidgrfental social
obligations and accessing services in health and education.

Many in Australian society appear to believe that they know better than Indigenous owners how
those large areas of land should be used for national and local benefit. Asaitashy proposals

from the Northern Territory, government may seek to press those views by reducing the rights of
Indigenous landowners to make land use and management decisions. The proponents of these ideas
appear willing to consign Indigenous landownirpassive observers of orthodox development

directed by others: and others who have no particular commitment to care for the values of those
lands.

An alternative to this bleak prospect has been formulated by the North Australian Indigenous
Experts Parleand Forum. They argue that Indigenous landowners should be supported to plan
carefully how to deploy land ownership to generate economic returns in ways that also strengthen
capacity to discharge important customary obligations. They seek access tolsiadad
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interpretation of the best available scientific information, as well as the time and resources to
consult meaningfully with traditional ownerdjunkai(traditional land managers), and other
community members about customary and other local knowletbr pursuing an optimal mix of
benefits from land ownership.

The Development by Design program is entirely compatible with this vision. DbD seeks to
accommodate new development by-térecting some resources to areas where they can be used
effectively b enhance natural heritage values and maintain net environmental quality. Despite
differences in perspective and motivations, there is a potentially powerful synergy between the
biodiversity conservation goals of The Nature Conservancy and livelihoodsofdadiigenous
landowners in land and sea management, and the mechanisms that both propose to reach them.

But realising that synergy will not be quick or easy. The formal scientific knowledge base is weak in
many areas and will require strengthening. Waysst be found to access and apply local and
situational knowledge and respect additional perspectives on values warranting protection.
Particular challenges arise in building and maintaining capacity and commitment to deliver on long
term agreements thaare inherentin offset provision. Building the partnerships needed to secure
offsets in a political environment that éemphasises environmental concems and is actively
dismantling related authority and process is a key contemporary issue. Succesguiit teng

term commitment and direction of significant portions of total investments to building and
maintaining relationships and capability.

The Nature Conservancy will need to consider carefully where itis prepared to invest and work in a
spectrum ofoptions: ranging from a leading conservation partnerin sustainable use of Indigenous
land and resources, lesser roles in financial and/or technical support, or chiefly within development
structures and processes built by others. The strength of commitmeuired to take the former

role should not be undeestimated.
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2.1 List of figures

Figure 1 :Map of north Austlia showing the Northern Territory in relation to two of the boundaries
proposed for delineating north Australian landscapes, and the steep ssath rainfall gradient. 3

Figure 2: Map of dominantland uses in northern Australia, based on the ALUM classification and
mapping up to 2006. Categories have been simplified to improve interpretability at these large
scales. The mdpighlights the dominance of grazing lands, Indigenous lands, conservation reserves
and the relatively small proportion in uses involving more intensive modification and their
concentration in QUEENSIAN..........coouuiiiiii e 8

Figure 3 : Relative areas of land uses in (a) north Australian savannas and (b) NT savannas.
Ind=Indigenous traditional use; Xgrz=extensive grazing of native pastures, Respsegrotection,
MinU=minimum use; Con=parks and reserves, Igrz=more intensive grazing of modified pastures;
HiMP=Highly modified (cropping and horticulture including irrigated); NFor=native forestry;
Wet=wetlands and waterbodies. The proportion of lamwn as Indigenous use is smaller than
Indigenous ownership because Indigenous lands are also included in categories for reserves,
extensive grazing and Oter USES........coouuuu it cem ettt aee e e e et e e e e ena e eaen 8

Figure 4 : Location of mines, quarries and associated facilities taken from the Land Use of Australia,
Version 4, 20006 dataset. This map is provided only to illustrate the general distribution of past
mining activiy (to 2006) in northern Australia. It should noted that points shown are not to scéle.

Figure 5: "Snapshot" of fire affectedeas in Kakadu National Park and the adjacent WALFA project
area (immediately east of the Kakadu boundary at the vertical dotted line in the centre of the figure)
showing the contrasting fire regimes mapped for the 2013 calendar year. Taken from the NAFI
website http:/Avww.firenorth.org.au/nafi2/. Coloured areas are mapped fire scars and yellows
browns and purples show later more severe fireS..........coouui i iiiiieemii e 11

Figure 6 : Mines within or on the margins of Indigenous land holdings..................occoaeeeennn. 13

Figure 7 Variation in relative frequencies of fire in all ndloodplain sites in Kakadu National park
over the period 2002012, compared with the neighbouring Indigenemanaged West Amhem
Land Fire Abatement project. Much more of the area of WALFA is bumedeit frequencies (e.g.
43.2% at 1 year in 4 or less) than Kakadu ( 23.6%). The total areaftdodplain vegetation in
Kakadu is 14379 km2.Taken from NIES 2014 with permission..............ccoovvvceeveeeeiieeeennnnn. 15

Figure 8 : Areas of the Northern Territory used for rainfed and irrigated agriculture, using data and
classifications from the Australian Land Use Map. Activity is concentrated in the Daly River
catchment and in the Adelaide and Finniss River catchments near Datwin......................... 16

Figure 9: Map of areas presently reserved from minerahetion and petroleum (oil and gas
extraction) in the Northem Territory as specified under Territory law...............ccoeevvieennnnne. 18

Figure 10 : Aressapproved for clearing of native (woody) vegetation in the Northern Territory from
2003 to 2013. The figure to the right of each pointis the number of applications in that year. There is
no trend in total area of approval§€0.18,P=0.10), but the numér of applications fell significantly
(r’=0.54,P=0.006). Most of the approvals relate to the Top End, and the purpose was most often for
pasture improvement (Table 1). The areas actually cleared will sometimes be less than apfitoved.

Figure 11 : Fire frequency in the study area over the period-2003 inclusive from mapping from
MODIS satellite imagery (approx 250 m pixefgleas of high fire frequency are particulary
concentrated in the Top End, including the Daly River and Roper River catchments, and to a lesser
extent, the GUIf Of CarPentana..........ooovuuiiiii e e e e et e e ea e e 25

Figure 12 : Locations of water use in agriculture from impoundments or substantial abstraction from
groundwaters in northern Australia, based on the ALUM classification...................ccccceeen.. 27
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Figure 13 : Indigenous owned or managed land (source Indigenous Land Corporation 20132

Figure 14 : Determinations under the Native Title Act, including both exdusive arekolisive
(e.g. access for traditional use) title. (source Native Title Tribunal 2013)............cccevvevvveen... 32

Figure 15 : Registered applications for recognition of Native Title (source Native Title Tribunal 2013)

Figure 18 Acute reduction in activity of the Pastoral Land Board in monitoring condition of pastoral
leases from 2004/5 to 2011/12, taken from the 2011/12 report. At the time of writing (May 2014)
the 2012/13 report had not been posted to the relevant website.................cccoiviceeiiiennnnn.n. 42

Figure 17 . Conservation areas on Indigenous land formally declared as reserves and managed
jointly with Indigenous people undepecific laws (e.g. Nitmiluk and Garig National Parks) or under
agreements with the federal govemment (Indigenous Protected Areas)............ccceeveevieeenns 81

Figure 18 : Hypothetical relationships among biophysical environmental and social benefits for
offset design. Offsets that fail biophysical equivalence tests are not considered irrespective of social
benefits. Offsets so poorly designed as to cass@al detriment (e.g. damaging native title rights

and customary economies) are rejected (also shown in red). In the yellow area, all offsets ostensibly
meet minimum standards but are high risk because of uncertain measurement and/or capacity of
providess to deliver, especially if local communities have not been successfully engaged and/or
context is actually or potentially unfavourable. If no or low social benefits of a type that improve

land and resource management capacity and social capital are daditlee n environmental

benefits sought would be a substantial multiple of detiment to manage risk (upper left of yellow
sector). Multiples may be reduced where social capital enhance local management commitment and
capability (right of green sector). legeral, design to offer both strong environmental benefits and
substantial local social benefit$o build capacity and resilience at the offset site and beyond

should be favoured (T0P MGNT).........iii e e aeees 90

Figure 19 : Potential participants in a rgavernment program for environmental offset design and
implementation in the Northern Territory. The TOPNT program would when establishe at betegh
by a not for profit company built on the constitution and structures already established for carbon
11210 011 o PSP 105

Figure 20 Example of the assignments of suitability for various agricultural uses made by Pascoe
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Figure 21 Data and issues considered in selecting sites for case studies and, once selected, the
additional regional and local issues that should be considered in deploying the DbD process (bottom
left). In essence case study areas are those supporting highsvatisets where prospects of land

use change are considered higher than average, and values are susceptible to impacts from the
changes thOUGNT IIKEIY...... ... e e re e 122

Figure 22 : Increase in number of species of vertebrate fauna recorded-casthiments with
number of records. The relationship can be described by a simple linear regression of the form
log(species) = 0.27 + 0.74log(recordS§.93 F, 10s5= 13420P<<0.0001).......c.cccevricureierarnnns 125

Figure 23 : Relationship between fauna species richness and areaaitsbiments in while at
least one species was recorded. The substantial number of units, including large ones, with 1 species
recorded illustrates the sparseness of sampling even in sites that have not been entirely m2sed.

Figure 24 Variation in apparent species richness of vertebrate fauna in subcatchments. Classes are
5 deciles above the median and a single class for observations below themmédzero class where
there were no fauna recorded is also given. The substantial size of some of the subcatchments with
no samples at all is a good illustration of the patchiness of recards...........cccocciiieeiinnns 126

Figure 25 : Position of regions (major catchments) in space defined by mean and maximum apparent
fauna richness. The Darwin/Kakadu arc sits in the upper right (FIN=F&DiSsAdelaide River,
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MAR=Mary River etc). The only Aoorthern coastal site in this space is the Keep River (KEE). The
Roper River (ROP) sits close to these more heavily sampled.sites...........ccccovvvveeeneeennnnn. 126

Figure 26 : Variation in number of species of vascular plants amongpsciiments. As with fauna
there are substantial areas with no records. Classes were derived as described for fauna
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Figure 27 : Relationship between richness of notable fauna wcatdhments in the Northern
Territory savannas, basexh NT categories of vulnerable, endangered, critically endangered and
endemic. Near threatened species are notincluded..............ccooooiiiieee i 129

Figue 28 : Relationship between richness of notable flora incatbhments in the Northern
Territory savannas, based on NT categories of vulnerable, endangered, critically endangered and
endemic species. Near threatened species are not included.............ccccooiiiiceeiiiiiiineeieiinnnn. 130

Figure 29 . Variation in numbers of species of fauna of conservation interest occurring in sub
catchments, based on NT categorisationgasrnot shaded support no species in the relevant
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Figure 30 : Variation in numbers of species of floreonfservation interest occurring in sub
catchments based on NT categorisations. Areas not shaded support no species in the relevant
(0= 1= [ ] (1= 1S PP 135

Figure 31 : Index of notable species occurring incaibhments based on NT categorisations. The
index includes weighting for the number of records for each species in eaatatthiment (see
LI 1 0] LS ) T PP 136

Figure 32 : Variation in numbers of species of fauna of conservation interest occurring in sub
catchments, based on national (EPBCA) categorisations. Aresisanigid support no species in the
FEIEVANT CAIEGONES. ... ittt eee et e et e e et et e e e ettt nnm e e e e eana s 137

Figure 33 : Variation in numbers of species of flora of conservatierest occurring in sub
catchments, based on national (EPBCA) categorisations. Areas not shaded support no species in the
=] SNV o or= LT 0] (1P 138

Figure 34 : Variation in numbers of species of flora and fauna of conservation interest occurring in
sub-catchments, based on national (EPBCA) categonsatiQns...............ccuuuviemmerieeiinneeneenns 139

Figure 35: A haphazard selection of 3 of Kennard 's (2011) indices of relative conservation value,
from left "vital habitat”, "distinctiveness", and species richness for fish.......................c..... 140

Figure 36 : Area of planning unisub-catchments) falling within the NT's sites of conservation
significance. These assignments of significance were tenure blind and so include substantial areas
already under conservation management, particulady in western Arnhem Land and Kakadil

Figure 37 : Number of registered sacred sites inr@ibhments of different size. There is a weak
trend for increase in the number sites with subcatchment area..............ccooevveiiviiieeceeennnnn. 143

Figure 38 : Variation among catchments in the number of sites significant to Indigenous. people
Registered sacred sites (upper left) have strong legal protection, archaeological sites recorded by the
Heritage Branch of the NT Government (bottom left) are protected automatically. Sites recorded by
AAPA have no formal protection but the fact that yhieave been brought to attention by Indigenous
informants is an indicator of their impPOrtaNCe............oi i 144

Figure 39 Index of culturally valuable sites in scdtchments derived as described in Table 9. The
index has not been adjusted to take account of variation inctbhment size, even though there is
a trend forincrease in the index with catchment area (FigldR..........cccovvveviiiiiiiiicceeieeee, 145

Figure 40 : Index of culturally valuable sites in-satchments of different size. There is a trend for
increase in thendex with catChment areaL...........ccuuuii i e 146
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Figure 41 : Variation among catchments in the number of AAPA registered and recorded sites
identified according to features informants identified as contributing to significance. The prevalence
and wide geographical distribution of sites in which water bodies are important contributors to
significance is of considerable interest, given the likely irtgoaicthe most probable forms of
development on condition of water BOTIES.............o i 147

Figure 42 : Pooled records of a subset of faureakmnto be important in the customary economy
(bustard, dugong, emu, freshwater turtles, macropods, magpie geese and marine turtles).
Interpretation is confounded by uneven sampling. However, the maps illustrate the presence of

economically and culturallygnificant wildlife through the study area................ccoeevvviieennens 148
Figure 43 : Occurrence (number of species) and numbeexofds of terrestrial faunaimportant in
the CUSTOMIANY ECONOIMY. .. e uu it ee it e et e e e et e e e eee e e et e e et e e eaa e e e eammmeeeanees 149
Figure 44 . Speciesimportant in the customary economy agedaidth freshwaters.............. 150

Figure 45 : Marine species important in the customary economy. Records are shown against the
coastal sukcatchment with which they are most closely associated..............ccccceeveieeeennnnn. 151

Figure 46 : Spatial variationin relative grazing pressure from darr{esénaged) stock (a) averaged
over the period 1982011, and (b) in 2011, summarised at the level of bioregions. Derived from
Bastin and Acris Management Committee (2008) and Bastin (2011) and associated spreadsheet
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Figure 47 : Relative number of feral animal species ircatthments............cccccceiiiiiieennn. 153

Figure 48 : Relative numbergrecords of two species of large feral grazing animals in sub
catchments. Records comprise a mix of historical and contemporary records and so illustrate a mix
of past and present pressures and needs for ongoing management............ccc.ceevveemeeennnn.. 153

Figure 49 : Subatchments containing active mines and mines under maintenance. Different
symbols indicate dominant minerals extracted at each site. Mamgsnhave secondary products.

Figure 50 : Number of weeds (species) of national significance ioagabments. As with divetyiof

feral animals (Figure 47 above), diversity of weeds is greatest close to Darwin and often very lowin
remote sites. This apparent pattern isin part, as with datasets for native plants and animals, a
product of variable sampling effort, but in somases quite intensive floristic surveys have found no
or few exotic plantsin remote [0CAONS. ...........uiiiiiieiii e eer e e e eeens 164

Figure 51 : Top decile of resi@s from a regression equation relating stcétchment fire frequency
to physical variables (see text). These-sabchments are considered to experience very
anomalously high fire frequencies which warrant investigation..................ccooeeviineeee, 165

Figure 52 : Maps of relative prospectivity for agriculture of-satchments.It should be noted that
these maps and the analysis on which they are based offer no judgments about the plausibility of
successful agricultural development but rank relative suitability based on presence of suitable soils
(most often patchily distributedand nominal availability of water...............cc.cccoveieeecnnnn. 167

Figure 53 : Maximum agricultural prospectivity index for-sabchments in the Northernéfritory
savannas. Mapping as "density"” (index divided by totalatbhment area) does not materially

alter these patterns, which suggest particular foci for development in the Daly and Roper River
regions as well as more weakly in the Keep River refishould be noted that use of catchments

as a planning unit produces mapping outputs that could be taken to imply that coastal floodplains
are treated in NTG assessments as prospective for agriculture. This is not the case, although some
areas adjacentd large floodplains are viewed as having agricultural potential.................... 167

Figure 54 . Map of subatchments within the Northern Teroty that contain ore bodies or other
geological strata that the NT DME regards as highly prospective...........ccccoevvviieevevnneennnn. 169
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Figure 55 : Map of sutatchments containing significant ore bodies as defined by NT Department of
Mines and Energy and in which no active mine is present (in July 2014). These are notincorporated
in ranking of pressures in the whole of study area scan but considered in thetadgephase.. 170

Figure 56 ;. Areas of the NT regarded by the NT DME as prospective for unconventional (shale) oil
and gas. Areasf tested high potential and moderate to high but untested potential are focused in
the Roper River Catchment, the Gulf of Carpentaria, the Bonaparte Gulf region (Keep River) and
Sturt Plateau region. The map was prepared by digitising line work on megengped in public

forums by DME personnel. The agency refused to make available GIS coverages of thesel@data.

Figure 57 Location of exploration leases issued under petroleum law on which operators and DME
report recent exploration and/or flow testing activity for extraction of tight oil and gas from shale.

Figure 58 : Position of different regions (major catchments) in space defined by the mean and
maximum of cultural index for subcatchments. As with apparent species richness, the catchmentsin
the Darwin to Arnhem Land coastal arc are high ranking (FIN=Darwin Finniss River, SOU=South
Alligator, , EAS=East Alligator, MAR=Mary River). The label for the Adelaide River has been
suppressed because it overlapped closely with the Roper River (ROR).............cccvivicennenn. 178

Figure 59 : Combined values of indices for biodiversity and cultural values-catliments. Values
for both indices were norniged to their individual maxima, effectively weighting biodiversity and
cultural values equally. Diameter of circles is proportional to the summed index value....... 179

Figure 60 : Relative values of indices of agricultural prospectivity for the top decile (top 10%): (a)
based on total area of the highest ranked use within the catchment and (b) the density of highest
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Figure 61 : The top decile of suatchments ranked on an index of prospectivity for unconventional
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Figure 68 : Vegetation map for the Roper River catchment based on NVIS level V units and labels,
overlaid with additional mapping of distincegetation associations thought to be of particular
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Figure 69 Map of land systems at 1:250,000 scale, illustrating spatial variation in a combination of
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3 GLOSSARY AND ACROSYM

AAPA

additionality

ALRA

AMD
AWC
BTEC

carbon offset

CFlI

DFS
DoE
DSO

EPBCA
feral animal

fracking

IBA
ILC
Indigenous

IPA

IUCN

lands

Aboriginal Areas Protection Authority (Northem Territoprated in accordance
with the Northem Territory Sacred Sites Act

a notional measurement of the effect of an interventiamgludingan offset: in
carbon farming, claiming additionalitypically requires demonstration that the
benefitin reduced emissions or increased carbon storage would not have occt
under business as usual conditiqtisat whatever was done was not common
practice)and that the benefit will not be lost by "leakadge

Aboriginal Land Rights Act (Northem Territdt9Y6: the federal law under which
Indigenous land rights were recognised in the Northern Territory and communi
held inalienable tile granted

Acid mine drainager acid metalliferous drainage

Australian Wildlife Conservancy

Brucellosis and Tuberculosis Eradication Campaign: a pragmaduding in the
early 199040 eliminate these diseases from the Australian cattle herd by testin
and elimination of diseased stock and controleafal animals known to be carrying
disease or otherwise compromising disease management

Offset based on reduction of emissions of greenhouse gases or storage of car
biological systems or other reservoirs. Includes abatement of somes giade
including carbonsuch as nitrous oxidevhere they are potent greenhouse gases
and/or are generated through processes influenoomgonnected withthe carbon
cycle

Carbon Farming InitiativeAustralia's legislated scheme for recognising albretat
of emissions of greenhouse gases or storage of carbon.

Definitive feasibility study (in regard to mining, petroleum and gas projects)
Federal Department of Environment

Direct shipping ore: ore of a quality (target metal concentratidwdtican be
supplied to users with minimal processing

Environment Protection and Biodiversity Conservatiorl2@9

a nonnative animal that has established sslistaining populations in the wild;
most often used in reference to wildbpulations of domestic stock or other
domestic animals (petsgxamples include water buffalo, cattle, horses, donkeys
cats and dogs

hydraulic fracturing of strata to release tightly held oil or gaien involving
substantial use of water an@isingissues in disposal of polluted watand risks of
contamination of groundwaters by escape of pollutants from poory constructet
managed wells

Indigenous Business Australia

Indigenous Land Corporation

A generic term for pegle occupying Australia prior to European setiiement in 1;
and often maintaining long term commitments to traditional lands and-setiler
cultural norms

Indigenous protected area: an area managed by traditional owners under
agreement with the fedeal government and recognised as contributing to
Australia's systems of protected lands managed under agreeatdraughnot
formally declared as a park or reserve under relevant legislation

Intemational Union for the Conservation of Nature and NakiResources
http://cmsdata.iucn.org/downloads/iucn_english_brochure.pdf

defined to include waters overlying lands and so includiogefreshwater and
marine environments
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NAF
NAILSMA
NOPSEMA

NRM

NT
NTEPA
NTG

PAF

PFS
sacred site

savanna
burning

SEA
species
richness

SoCS
Strategic

environmental

assessment
tcf

TNC

TSF
TWPCA
wildlife

Nonacid forming (rock)

North Australia Indigenous Land aneBSManagement Alliance

National Offshore Petroleum Safety and Environmental Management
Authority. The sole regulator for petroleum activities in Commonwealth waters
(outside territorial limits of the states and territory).

natural resourcesnanage ment

Northern Territory

Northern Territory Environment Protection Authority

Northern Territory Government

Potentially acid forming (rock)

Prefeasibility study (in regard to mining, petroleum and gas projects)

A site nominated by Indigenous people and registered and offered protection
under theNorthem Territory Sacred Sites Act

a methodology developed under the CFI to recognise and reward emissions
abatement (nitrous oxide and methane) achievgy reducing the area and
changing seasonality of anthropogenic fire

Strategic Environmental Assessment

number of species recorded in a sgatchment in databases held by the NT
govemment, which due to limited survey may be substdly lower than actual
species richness

Sites of Conservation Significance identified by the Northern Territory governn
assessment of the environmental impacts of policies, programs or major
developments or dvelopment types with large scale or widespread impacts

trillion cubic feet- units commonly used in describing gas reserves

The Nature Conservancy

Tailings storage facility

Territory Parks and Wildlife Conservation Act

native plants and animals in unconfined populations that aresattaining
without direct support from humans but which may influenced by human impac
on environments or harvest
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4 MAP OF THE NORTHERBNRRITORY

This map identifies place hames and rigatchments that will be referred to frequently in this
report.
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5 INTRODUCTION

This studyfunded by The Nature Conservancy (Téd@siders the opportunity to apply the
Development by Design concept to the management of northern Australia's landsaagteir
values. lidentifies and examines issues affecting prospéatsuccessful applicatioand proposes
sites for further work The study is particularly timely because it precedes development of
govemment program$o promote accelerated northem deelopment.

5.1 Whatis Development by Bsign?

Development by Design icamponent of NC's Smart Developmemifiative, which aims to ensure
that future investments in production of food and extraction of water, eneagg minerals are

designed to minimisempacts on natural systems. "(TN@s developed the science to enable
govemments, companies, and communities to use and share space, protect natural areas, improve
resource management, and invest more wisely for a sustainable fiiture

In brief, DbD builsl on the mitigation hierarchyavoid, minimise/restore andompensate which is
deployedin many orthodox environmental assessment processaaanage the impacts of
individualdevelopmentgKiesecker et al. 2010Where there is no realistic opportusito influence
choice of sites for development (such as mining of a discrete ore body)mpadts cannot be
entirely avoidedor the site fullyrestored at reasonable cost in a reasonable timeDbD supports
and provides tools fochoosing and locatingpmpensatoryoffsets (positive compensating actions)
that are equivalent to or excedtioseresidual impactge.g.Fitzsimmons et al. 2014)When there is
some flexibility to choossite(s) fordevelopment €.g.for drillheads for gas extractiohand clearing
for agricultureor infrastructure), the DbD process can help select sites for both developments and
compensating activities minimiseimmediateconflict, andpromote the long term security ahose
compensatingites tomaximise net benefitgKieseker et al. 2009)In this role, DbD offers
important opportunity for examination of alternatives to specific project designs, which, although
formally required in most environmental assessment processes, are rarely seriously explored in
practice Fidler aad Noble 2012).

In thissecondand arguably more significant rolBevelopment by Desigran complement stategic
environmental assessmeDalalClayton and Sadler 200%)f policy, programs and plaor very
large(regional)scale developmentge.g. Samez et al. 2013)Strategic environmental assessmentis
rarelyovertly practiced in Australidhut is enabled by federal law (see later).

Recentdifficultieswith some large development proposaésd. Browse LN govemment

promotion of major investmenin broadscale agriculture (DFAT 2012; Petheram 2013a,b), and
emergence ofinconventionaimethods of gas extractioriracking are among many challenges
emerging or reemerging in northern Australia. Fracking raises particular concerns because it
requiresindividually modest but collectively substantiakilities ramifying through large tracts of

the landscapde.g. Fisher 2012n landscape thatin the case of northern Australia,duafar
experienced little structural disturbanc&overnment processes drive accelerated northern
development, for example a Parliamentary Inquiry initiated in late 2013, place no emphasise on
understanding of potential environmental impacts and the capacity to effectively manage ¢hange

! http ://www .nature.org/ourinitiatives/urgentissues/smartievelopment/

Z"Woodside Petroleum Cancels Onshore L.N.G. Prajeatstralia” New York Times.

¥ See the Committee's terms of reference at http://www.aph.gov.au/parliamentary_business/committees/
house_of representatives_committees?url=jscna/tor.htm.
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Improving familiarity with toolslesigned explicitly to minimise confliottween development and
consetrvation goaland support related planningould therefore appear to be particularly timely.

5.2 What are Offsets?

In describing DbD we have touched on the notion of environmental offietdl] be useful in
considering what is to follow to know the definition and potential role of offsets we have adopted.

Environmental &setsare positive measuredesigned tacompensag societyfor the negative

effectsof actions to develop lands forpduction or more direct resource extractioBffsets are

sought outside a development site and may cover detriment caused within the site, or apply to more
widespread (offsite) environmental impacts from-pyoducts of production (often gaseous or
waterborne pollutants). Some changes and the environmental detriment associated with change
may be effectively irreversible.

In all other Australian political jurisdictions, offsets are therefore formally recognised as an
important addition to the impact mitigabn hierarchy. A thre€omponent hierarchy underpins
conventional environmental assessment and project approval processasoit, minimig, and

restore. Offsets recognise that there is always some residual detriment after reasonable steps have
been taken to avoid or reduce damage; and that full restoration/ rehabilitation of the biophysical
structure and ecological function of grossly altered development sites is improbable, at least on
relevant timescales. The fourth, additional component, to compengesn appropriate

(environmental) currency for residual damage that cannot be practically mitigated, is offered by
well-designed environmental offsets.

Developers are therefore asked to secure improvements in environmental quality outside the
developmentsite, after they have adopted best practice to mitigate impacts in the design and
delivery of their projects. As a general principle, the outcome sought by regutandsdevelopers
pursuing reputational advantage or a "social licence" to opereteo secure environmental

benefits at least equivalent to residual impacts, assuming developments also comply effectively with
all other approval conditions.

The offsetole in environmental assessment and impact managenm®ebmetimes criticised. Some
criticisms originate in philosophical or ethical positions: that biodiversity and other environmental
values are irreplaceable and cannot or should not be "commaoditised”. Others criticisms derive from
conceptually similar concerns but are couched in terms offiza: how to demonstrate offset
equivalence; how to avoid risks of offsets being used to "buy" project approvals for residual damage
of nature and scale that would otherwise be considered unacceptable; and whose valuation of both
impacts and offset benaf should count in assessments of equivalence? Most of the legislative and
policy infrastructure that has been built for offsets is designed to grapple with these sorts of
guestions.

We consider all of these issues and many others in our examinatiore edkh of environmental
offsets in securing better environmental outcomes for northem Australia in general and the
Northern Territory in particular.
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6 BACKGROUNDHE NORTHERN AUSTRAIGONTEXT

Northern Australias sometimes defined as the aremainknd Australianorth of the Tropic of
Capricorn (226'S}, an area of ~3 million kimor about 40% ofustralia'scontinental land area.
Other definitions are biophysically baséd encompass thseasonal tropicsin this regionpf about
1.9 million knd or 25% of the continentdimate is strongly influencedy summer rainfalls
accompanying th@orth-west monsoon Landscapesire dominatedby savanna vegetatiowith
relatively sparse woody cover and predominantly grassy understofegrage annual rainlia
within the tropical savannas range from about 50 to more than 200 cm.

The Northern Territory is Statelike political jurisdiction(see below)occupying an area of 1.34
million knt (17% of Australia’'s land area). Ab®80®6 d its area lies north bthe Tropic of Capricorn
and40+%in the tropical savanna$igure ). The northsouthclimaticgradientis steep witannual
rainfall on the northern coagegularly exceeding00 cm annually, budecdining uniformly t80-40
cm at the tropic of Capricom aréss thar20cm at theTerritory'ssouthem boundanfat 26'S)
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Figure IMap ofnorth Australia showing the Northern Territory in relation to two of the boundaries
proposed for delineating north Australian landscapes, aralsteep northsouth rainfall
gradient.

* The Parliament's House of Representatives Joom@ittee on Nortrern Australia adoptshis definiion.See
http://www.aph.gov.au/Parliamentary_Business/Committees/Joint/Northern_Australia/Inquiry_into_the Dev
elopment_of_Northern_Australia/Terms_of Reference

® See http://savanna.cdu.edu.au/centre/faq.html.
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For the purposesf this study, we focus on that portion of the Northern Territory in the seasonal
tropicsas defined by the Tropical Savanna @R@h of the upperdashedine in Figure 1. And in
generalising from our resultse consider only the savanna regions of northern Austr&ainarski

et al. (2007) provide a more detaileléscription of this region thawe attemptin this introduction
where we are concernechiefly to idertify the sorts of developmental changes that an@stlikely

to affect the region and its Indigenous people consider particulary impacts on natural heritage
but also consider the ways in which effective conservation activities may interact with ppdrsu
the protection of cultural heritage and produce benefits for local people.

6.1 Natural heritage

Despite continuous human occupation falwout50,000 years (Roberts et al. 1990)d the presence
of European outposts from 182dorth Austrlids landscaps have sufferedelatively little obvious
structural modificationWoinarski et al. 2007However, throughouthe period of human
occupation,Indigenoudand management practiceespecially use of fireis likely to have been
important in creating andhenmaintaininga long termdominance of savannas with their relatively
sparse woody vegetation and grassy understdiéparbuk et al. 2001; Gammage 20Mjthin this
dominant matrixare scatteredislands otopographically protected or culturally valuedeas of
denser trees and shrulandwetlands Coastafreshwaterfloodplain wetlands have probably been
actively managed for human use since they emerged from thex$ea thousand years ago
(RusselSmith et al. 1997; Whitehead et al. 2003).

The spatally dominant norindigenougsettler)land use mcefirst Europearsettiement- extensive
pastoralismbased mostly on native grassedid not require widespread structural changach as
the removal of woody vegetatiofWWoinarski et al 2007 Land cledng to increase pasture
production , including introduction of exotic pasturésa relatively recent phenomenan the
northern tropicsand has affected relatively small argasg. AGO 2005 xceptin the soutkeastern
extremities ofthe savannasHigure 2 beloy For example |earing of native vegetation for any
purpose has been limited to less than 2% of the Northern Territory land Biesking 2002)

Despitethe appearance ofelative structural integritythroughretention of native vegetatiorover
most of the landscapdessconspicwusbut nonethelesslamaging changpervades savannands
(e.g.Woinarski et al. 20(4,b; Whitehead et al. 200ZFranklin et al. 2005Diffuse degradation of
ecological functions driven by many causesot frequent and often severe firdnat displacesfire
sensitive plants and reduces availability of resoufcesvildlife like shelter, fruit and seedyrazing
by domestic and feral animalalsodispladng native plants and suppresg their density and
production of fruit, seeds and tubersther exotc animals like cane toagseying on, competing
with, poisoring, or @rryingdiseases affectingative animals; weed invasionssplacinghative
plants and saline intrusion into freshater wetlands All of theseactors some of which interact
strongly wot each other to magnify chandmvebeen identified as drivers afnwelcomechange
(e.g. Woinarski et al. 20p7

Well-documented gmptoms ofthe running down of tropical savanna fuian include reduced
abundances and contracted distributions of granivorous birds, low populations or disappearance of
small mammals even froeomparativelywell-resourcal national parkslandscapenstabilityand
soil erosion andprematurelydry wetlands These losses are not the resultsbfiking structural
fragmentationfamiliar inlongersettied and more activelgnodified Australian landscapes. Rather
we postulate dunctionallysimilar butmuchharder to measure processonversion ohetworks of
resource rich patchesclose enough to each other and dense enough to be exploited effectively
native faunanto fewerislands ofmore or lesseducedplenty,embedded in a degradeahd harder
to navigatematrix. For example, it may be thabne of theimportant resourceproducing plants
have been entirely lost frorar even become rare ithe landscape. Thegften remain widely
distributedand in some places remain locally abundénit in manyother placesnow offer
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resources too spars@ space or timéo sustain viable local or regional populationgaf
dependent fauna (Woinarski et al 1992; Whitehead 200Binarski et a003.

Some factors drivinthesechangeain northem savannasanmaintainpressureor evenincreasethe
momentum for changgindependent ofany additional prganisechuman use of landscapésr any
form of production Adverse fire regimesesult fromdeliberate butunauthorised opoorly informed
ignitions for a local purpose (RussBthith et al. 2007)Onceinitiated under the wong
circumstancesuch unplanned or poorly planned firepread todamage huge areas (Yates et al.
2008).0n longer time frames feral animals and weeds show the same propensi¢epspreadng
while alsointeracting stronglywith other pressures. Invasaexoticplantslike Gamba grass
Andrgoogon ggarus exacerbate fire management probleni®dgssiter et al. 2003; RossHBachoet
al. 2008. Buffalo suppresgerennial grasse® alter abundance of a native annual graSsyghum
brachypodunwhich in turnshiftsthe tree-grass equilibriuntoy influendngfuel loads and hencire
severity distremoving the buffalo ishen insufficient to restore thepre-buffalo system Werner
2005;Petty et al.2007). Other influences like over-grazing by domestic stock,eaexacerbated by
low management intensitand weak infrastructure thatllowsconcentraion ofimpacts(e.g.
around water)or failsto limit effects onmore sensitive landscape typesmdfeatures(Woinarski and
Ash 2002Franklin et al. 2005

Inremote aeas, including most of the Northern Territésyand arealow human density outside the
major centres, difficulties of access, and limifethncialresource reverts the skilled human
interventionneeded to check such impadié/hitehead et al. 2002Caventional responses, like
establishing conservation lands without@idgsufficientfinancial resources or skilled magers may
create new problems~or example,@me of the worst fire management in the Top End of the
Northern Territory occwgin nationalparks (Russefmith et al. 2009).

In contrast, the health of river systems is generally good. Water extractions for agriculture are in
general limited with few systems being ovalocated to consumptive use. The few demonstrably
overallocated systemsrahosealteredby large impoundments are most often used for delivery of
domestic water to urban populations. Exotic aquatic plants and animals are relatively few and
impacts local rather than widespreathis situatiormay beset to change with the caigus

approach to management entrained by the National Water Initiagsee Sectios8.1.3.7and8.3.6
below) gradually giving way to more optimistiproaches to allocation. Atiustration of greater
environmental riskoleranceincludes the recent decision of the Northern TerngaZontroller of
Waters to useshorter period of rainfall records to estimate variability and hence probability of
years ofunusuallyiow flows Applegaé 2013.

Clearly there is great scope and need for improved management of northern landscapes. Demands
for better performance will increase with accelerated northern development.

6.2 Cultural Heritage

Givenparticular connections of natural heritage socialand cultural matters, and the powerful
influence of culture on conservation philosophy and practice, it may seeguidisdto consider
cultural heritage separately. However, the institutional reality is that taesviewed and managed

in different ways ircontemporary society, and our treatment of context for DbD needs to consider
the implications of this institutional separati@nd deal effectively witkt.

6.2.1 Indigenousheritage

To begin it isimportant to reiteratethat, despite often parlous socioeconaaconditionsn remote
areas(e.g. Whitehead et al. 200@nanyIndigenous peopleemainstronglycommited to livingon
their ancestral landsittachmentto placemaysometimesbe influenced by assessment of the
relative saleability of skills in compeétd¢ employment marketsr the socioeconomiccostsof

WORKING PAPER SUBJECT TO REANEIDIRWORSED BY NAILSMA OR TNC



residing at larger centredutislikely to bemore stronglydetermined bythe pull of family
connection and strong cultural obligatiotizat contribute tonon-economicaspects of welbeing
(Biddle aml Sweet2012).

Drawing reliable livelihoods frofmunting and gathering idiverse tropical landscapes in which are
embedded sometimes extraordinarily rich, albeit spatially patchy aad@eally variable resources,
hasnot demancedelaborate ordurableshdter or other builtstructuresthat often characterise
European notions of cultural heritag&onetheless, north Australia is richtangible and intangible
expressions of Indigenous heritage thedrrantrecognition and protection.

Tangible expressiors Indigenous heritage extend to the "natural” landscapes that contemporary
conservation practice also seeks to maintain. Indigenous people undoubtedly influeneed pre
settlement vegeation structure and compositioand the fauna using the reant habitats, through
purposeful use of fire to favour preferred plants and animals (e.g. Ri&seth et al. 1997,

Davidson 2005; Altman 2009acilitate access for hating and foraging, and easaovement

through the landscape (Gammage 20)1ds well as meeting neutilitarian cultural obligations. It
follows that efforts to maintain natural heritage should incorporate Indigenptactice (Yibarbuk et
al. 2001 Whitehead et al. 2003) and to take account of all of the motivations for adopting specific
practices. Méhods for applying Indigenous and situational knowledge in conjunction with formal
scientifi@ally based knowledge are increasingly available (e.g. Leidloff et al. 2013).

This sort of approachlsoaccords with recognition of the continuous, mettillennid presence of
Indigenous people in many northem landscapes (e.g. David et al. 2011) as an example of "living
cultural heritage": as a distinct set of values warranting protection. For example, descriptions of
Kakadu National Park's outstanding univexsdle, inits World Heritage listing, refer to a living
cultural landscap®e The success of land claims, despite daunting historical and contemporary
obstacles, show thatush endurinchumanconnections with placdyoth utilitarian and spintual,

apply to manyparts of north AustraliaArguably theseshould influence decisions about
development and recognition dfiophysical andociecultural impacts, irrespective of formal
recognition of such connections @xistinglaw.

These durable connections aatso reflected in objects of material culture such as tools,
implements and ceremonial objects ranging in age from the ancient to the contemporary, and in
numerous rock art galleries. In a few locations these galleries remain in active use. It ibékely t
many rock art sites remain to be formally recorded and most have no formal protedidlore
"transportable” physicakxpressions of culturm utilitarian and ceremonial objectse often
protectedand displayed@ museums and art galleriels,it oftenwithout the approval of their
creators ortraditional custodians.

Many Indigenous people in northern Australia continue to prodageortantitems of material
culture incdluding visual arts and crafts, most of which continue to draw on continued connection
with traditional country. Visual art in particular has built one of the fsstantial an@&nduring
connections ofndigenous people living and working in remote areas withdbetemporary
mainstream economySCECITA 2007)

Intangible cultural heritagbas been defined as:
X GKS LN} OGAOSaz NBLINBASY igasivalasti@ehstrSrieniNB & a A 2 Y
objects, artifacts and cultural spaces associated theregittat communities, groups and,
in some cases, individuals recognize as pateif cultural heritage. This intangible cultural

heritage, transmitted from generation to generation, is constantly recreated by communities
and groups in response to their environment, their interaction with nature and their history,

®See http:/Avhc.unesco.org/en/list/147/
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and provides them ith a sense of identity and continuity, thus promoting respect for
cultural diversity and human creativifft NESCO 2003)

Among Indigenous Australians, cultural hertaigeludes assigng particular significance to
biophysical features of landscapassd @nnection among them, usually associated with the actions
of ancestor beingMulvaney and Kamminga 1999ndividuals or groups may have particular
attachment to and responsibilities for particular sites, maintenance of connections among them, or
for the health of populations of particular species of plants or aninfatsne of thesesites mayhave
special significance for the maintenance of particular species or "natural” proceg3béigations to
sites may be met in part by observanceagbociatederemony. Knowledge of, access to,
responsibility for and conduct of ceremony associated with some sites may be highly restricted
within Indigenous society and entirely unavailable to outsiders, complicating forratdgtion of

sites. Nonetheless, both feda and state/territory laws have been enacted for this purpose (see
later).

Performance art (e.g. dance and sowmigyived in part from formal ceremonyay be used to
communicatemore accessiblaspects ofndigenousculture tolocal, national and internatnal
audiences.

Otherimportant intangibles include the great diversity of north Austradradigenoudanguages,
mostof which are at riskAIATSIS and FATSILC R@0ad local language reededfor expressing
accuratelyspecialobligations to countrygdefining phenomena of interest, and describing preferred
statesand processeand methods for achieving thenso that knowledge and skills can be
transmitted effectively across generations. Working on country progfaave become important
vehicles for mataining and transferring such knowledge (e.g. Garde et al. 2089)in the process,
sustaining languageH(ll et al. 2011 Unfortunately,the National Language Pofiggakes nolinkage
of interests in sustaining languatge obligations to managkndscapes

6.2.2 Non-Indigenousheritage

Recognition of notindigenous heritage focusenostlyon buildings and objeci@ssociated with
exploration, eary settlement, the pastoral industry, and World War2zy may also include living
or dead natural objects magkl by explorers or settlers arftimangravesites in bush settings, but
most formally recognised objects or places occur in urban or other highly modifie dSoes
Indigenous heritage also includes representations of explorer or settler contact (e lge 20@P)
and interactions with Macassan tradefddKnight 2011; Bilous 2011).

Many of thesenon-Indigenousplaces or objects are protected by fornm@ritage laws which create
penalties for damage or removal, but have been much less used by Indigenenesist probably
due to concerns about loss of control over conditions of access and dispkayfor exampleBrown
and Nicholas 2012)

Less tangible heritage in the sense eséeaognisablenorthern nonindigenous culture has been
subject to litte formal studyand is compromised by origin of most rtmligenous residents outside
the region, and continuing high rates of population chi?opular images of nemdigenous life
focus on outdoor pursuits, particularly including recreational fishing and hgnghiefly of feral
animals like pigs.

Policy and law for protectioand maintenance of both Indigenous and Rioalige nougangible
heritage are considerefdirther, later in this paper.

! http://arts.gov.au/indigenous/llanguages
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6.3 Spatial patterns of ontemporary land use

Broad scale patterns ¢é&nd use in northern Australia based on the ALUM classification aré 200
mapping are shown iRigure Amap) andrigure Jrelative areashowingnorth Australia savannas
and Northern Territonsarannas separate)y Spatially dminant land uses are pastoral (on mostly
leasehold properties), what has been calladhe senationaldatasetsindigenous traditional use,

and conservation.

- Conservation parks and reserves - Extensive grazing of natural vegetation
- Indigenous traditional use - Highly modified lands used for production
Minimal use Lands managed for resource protection
- Grazing of modified pastures - Wet area
Non-plantation forestry NO DATA

Data supplied by the Department of Agriculture,
© Australian Government. February 2014.

Figure 2 Map of dominant land uses in northern Australia, based amAhUM classification and
mapping up to 2006 Catgories have been simplified to improve interpretability at these
large scalesThemaphighlights the dominance of grazing lands, Indigenous lands,
conservation reserves artte relatively small proportiomn uses involving morimtensive
modification andtheir concentration in Queensland.

60 -
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Percentage of area
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B All savannas
| NT

10 -

Ind Xgrz ResP MinU Con Igrz HiMP NFor Wet
Land use

Figure 3Relative areas of land usin
(a) north Australian savannasd (b) NT
savannasind=Indigenous traditional
use; Xgrz=extensive grazing of native
pastures, Resp=resirce protection,
MinU=minimum use; Con=parks and
reserves, Ilgramoreintensive grazing of
modified pastures; HiIMP=Highly
modified (cropping and horticulture
includingirrigated); NFor=native
forestry; Wet=wetlandsand
waterbodies. The proportion of land
shownas Indigenous use is smaller than
Indigenous ownershipecause
Indigenous landarealsoincludedin
categories foreserves, extensive
grazing and otheuses
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The Northern Territory hasralatively largemmount of land heldgnd used by Indigenaupeople
under inalienable title mostlygranted under federalboriginalland rights law. In the savannas as a
whole, aeas presentlyinderirrigated agricultureand other highly intensive (e.g. urban) uses
relativelysmall(Figure 3 despite some substantial scale agricultural developmentghikeOrd River
in Western Australia and the Burdekin region of Queensland. Additional major developiments
irrigated agricultureare proposed, with active planning underway ifloincreased agriculturalse of
the Gilbert and Flinders Rivecatchmentsn Queenslandsee Petheram et al. 2013a,8)d the
extension of developmerdriven by the Ord River scherigo the north western (Keep River)
region of the Northern Territor{Figure 2.

It is important to note thatonsideration of these large scale land use categorisations tedd-to
emphasise mining and other resource extraction activiffégure 4. With the exception obauxite
mining at Nhulunbuy (NT) and Weipa (Queenslaadyl some larger iron ore extractionsjines or
wells active at given timeoperate intensivelyand cause substantial disturbanicerelatively tiny
proportions of the landscapeompared with othefand use However, theyhave the potential to
have enduring and cumulative impacts on large areametimes distant from their intensive local
operations(seeSectiors6.3.1.7and6.4.6 below.

From the perspectives of natural and cultural heritagestodians anananagers, thgarticular
significanceof mineral, petroleum and gas extractiderives from the potential to enter new areas
with few or no formal obligions to consider the concems of land owners or the wider community.
Ubiquity of access is illustrated by the map of exploration leases and areas pressatiyed from
mining atFigure 9 belowThe fact that national p&s in the Northern Territory arepento mining

as a matter of routine under Territory lalustrates thelongstanding and bipartisan support for
primacy of this activity over other interests. Holders of titleder the Aboriginal Land Rights
(Northern Teritory) Act1976are arguablyin the strongest position to exclude mining, but rights
have been weakened in the pgsimendments to ALRA ®80)but remain subject taecurring
criticismfrom industry and Territory governments

D Mines, quarries & associated facilities
Data supplied by the Department of Agriculture,
Tropical savanna boundary ‘ © Australian Government. February 2014.

Figure 4Location of mines, quaies and associated facilities taken from theend Use of
Australig Version 4, 20096 dataset. This map is provided only to illustrate the general

distribution of past mining activity (to 2006) in northern Australia. Itshould noted that points
shown ae not to scale.
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6.3.1 Gontemporary land usend status of natural and cultural heritage

In briefly summarising the status of the natueadd culturalheritage of northem Australia, we have
already touched ofactors influencinghat status.More comprehensivassessments ampacts of
these patterns of use on the biophysical status of northern landscapes havedbaem a number
of ways.

6.3.1.1 Pastoral estate

Woinarski et al. (2007) suggestda way ofa globalcomparisonthat relatively lowaverage
densities & managed herbivores and humans drawing on savannas for liveliioauitisd damage
They suggestethat north Australian savannagere likely to haveetained relativelyhigh integrity.
Substantial areas efoodlandswere, howeverscoredin their analysiss modified predominantly
due to commercial grazing.

Direct and indirect impactsf grazing animalsn biodiversity are well documentedit the northern
Australian scale-ranklin et al. (2003) found more severe decliokgranivorous birden areas of
greater stock densityAt the property scale, Woinarski and Ash (2002) and Woinarski et al. (2002)
showed marked crosence differencedn faunabetween grazed and ungrazed sites, with some
species decreasing in abundance and ddhrosefavoured by dsturbance increasing.

Mechanisms drivingn sitechangen biodiversity valueghcludesuppressiorof perennial grasses
(Fensham and Skull 199rowley and Garnett 200 that produce important resources for wildlife
(Dostine et al. 2001; Dostine andaRklin 2002) loss ofshelterfor taxa dependent on grouncbover
(Woinarski and Ash 200Kutt and Woinarski 20Q7andincreasedvoodiness of habitatsKutt and
Martin 2010;Carr et al. 201

In very poorymanagedand heavily ovegrazedsites,loss ofvegetation cover may compromise
landscape stability, damage soil structure and functaomjleak nutrientsto damag on-site
productivityand contribue to pollution of watergFreudenberger et al. 1997The potential scale of
offsite impactsassociatedvith changes in water quality are illustrated by effectdarfd use practice

in the Burdekin and associated catchments on the GBzatier Ree{McCulloch et al. 2003

Fabricius et al. 20)4Many of north Australia's worst plant pests were introducedstipport
pastoralism (Lonsdale 1994; Cook and Dias 2006; Edwards et al. 2004; Legge et al. 2011):
introductions and spread continue. Changes in fire regimes designed to protect pasture or dictated
by low fuel loads reduced by grazing are common. At ke@se of these grazinglated pressures

may lead to structural change (Ludwig et al. 2001; Liedloff et al. 2001) which in some cases may be
difficult orimpossible to reverse (Sharp and Whittaker 2003; Rossiter et al. 2003; Werner 2005;
Werner et al. 2006

In sum, nanagedpastoral useat the intensities observed ovenuchof north Australiahasvariable
but sometimessubstantiaimpacts on ecological functioAnd ithas those effects over
extraordinarily large areas, givenistactivity'sspatial domirance(Figure 2 abovendFigure 3
above). Drect effects are exacerbated by incidental or interactiagtors likeconcomitant intrusions
of unmanaged invasive animaind plant§Radford et b 2014) Restoration of ecological function
in more damaged areawill often require active rehabilitation as well as reduction or removal of
grazing pressure.

Unfortunately, obligations of the Northern Territory Pastoral Lands Board to report regutarly o
condition of pastoral landsave recently beenbservedmostlyin the breach. Monitoring is
acknowledged to be inadequate and annual reports provide ho meanidgtalbackedassessment
of trends in condition of these public lands at any scale (e.guRdil&ed). Nonetheless, areas

10
WORKING PAPER SUBJECT TO REANEIDIRWORSED BY NAILSMA OR TNC



identified as being of high conservation value have been documented on large areas of pastoral land
(Ward and Harrison 2009; Harrison et al. 2009)

6.3.1.2 Indigenous trditional use

Indigenoususe andnmanagement of lands and resoecundoubtedly caused changed then
maintained norequilibriumand hence "unnaturalsystemsn the past (e.g. Gammage 2012), but

has beerso long established that contemporary conservation goals often aim aithationat the

time of Europeansettlement (Yibarbuk et al. 2001). Some conservation laws refer explicitly to time
of settlement as a baseline (see below).

In northern Australia, one of the most severe environmental management probbenadl lands
namely wildfire, iglue to the withdrawal displacemenor other weakeningf Indigenous
managemen{RusseliSmith et al. 2009)Restoring Indigenous manage meaatupledwith financial
incentives to focus on fire has driven durable improvemarftre management over very large areas
of high conseration value landg~igure .

~N_ A [ NORTH AUSTRALIAN FIRE INFORMATION

Eo

- — =

|
|

LN pro g N | .

Centre: Lat:12.99 S Lon: 13294 E Scale: 1cm=17.04km Date: 2110/13 Projection: WGS84 Data Sources: See next page

Hotspol location en any map is only accurate to within 1.5 km.The hotspot symbol on the maps does not indicate the size of the fire. Some fires may be small, brief, or obscured by
smoke or cloud and go undetected, The satellites detect other heat sources such as smokestacks,

Figure 5"Snapshot" of fire affected areas in Kakadu National Park and the adjacent WALFA project
area (immediately east of the Kakadu boundatyhe vertical dotted line in the centre of the
figure) showing the contrasting fire regimesapped forthe 2013 calendar year. Taken from
the NAFI websitattp://www.firenorth.org.au/nafi2/. Coloured areas are mapped fire scars
and yellows browns and purples show later more severe fires.

Although precise figres are not available by land tenure, very litle Indigerowsed land appears

to have been cleared of native vegetation or otherwise undergone significant structural modification
anywhere in the north, except on the Tiwi Islandbere substantial aredsave been cleared over
several decades for plantation forestrivlost recently 30,000 haiacluding areas of high
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consetrvation value Eucalypt forestere cleared foAcacia mangiunplantations(van Osterzee and
Garnett 2008)

Large area®f Indigenoudandused for managed grazirage probably subject to the same sorts of
loss of natural heritage values observed on other pastoral ldgldewhere (e.gn parts of Arnhem
Land in the Northern Territory)aige areaare alsoimpacted,sometimes heavilyhy unmanaged
feral stock These populationsay beharvested for commercial returns amdore often for
subsistence and are valued by Indigenous people for theitiple contributiorsto livelihoods
(Robinson et al. 2005).

In addition to introduced animsa]contemporary Indigenous land managers are required to cope

with an increasing array of highly invasive plants (grasses and woody species) that compromise
natural and cultural heritage values in savannas and wetlands (200t). Many of these species
threaten abundance of and access to native plants and animals harvested by Indigenous people as
important contributions to livelihoods (Altmat987, 2003).

Harvest of mative wildlife forsubsistence is probabiyore common on Indigenouswvned than on
otherlands, although rights to use wildlife for traditional purposes can be recognised on other lands
under the CwltiNative Title Acand are protected to varying degrees under state and territory laws.
Indigenous landowners have no special rights to use @afpecies commercially and so require
permits from state/territory regulators and, if products are intended for export or associated with
matters national environmental significance, federal government approval asRestiaps due to

the distaste with whih some view any commercial use of wildlife, commercial projects are
sometimes saddled with absurdly onerous conditions that appear have nothing to do with
sustainability (Whitehead 2000; Whitehead and Storrs 2008)the other hand, regulators take a
relatively relaxed view of use of parts of native plants in art works.

The few detailed studies of Indigenous subsistence use in the NT indicate that such use is sustainable
(e.g. Bro& and Whitehead 2005a,b), which, given a long history ofisa@surprisng when

important aspects ofraditional practiceare maintaired and wildlife habitats remain in good

condition. Sustainability of harvests of dugong in the Torres Strait have been questioned (Heinsohn

et al. 2004) but conclusions are compromised (McNeaet Beddingfield 2008) by difficulties in
accurately determining total population size, the size and origin of the harvested population(s)

(Marsh et al 2004), and difficulties in estimating some life history parameters (Kwan 2002).

Commercial use has timptential toadd topressure on harvested populationdkll-designed

harvests of crocodiles appear to have no impact on populations on Indigenous lands or elsewhere
(Fukuda et al. 2011Moreover, prior to emergence of problemspomelndigenous organisains

have sought support to examine sustainability of harvesting woody stems for catwibgsffered

for sale €.g.Koenig et al. 2005, 2011)his experience points to theotential value of ce

management arrangementsaust and Smardon 200Diven tha central authorities distant from
remote harvest sites will struggle to assert orthodox top down controls (Whitehead and Storrs
2003).

A number of major mines are located on or within the boundaries of Indigenous lands (e.g. ERA
uranium mine at Jabiru, Ridic Aluminium at Nhulunbuy, Mt Todd nefadith RiverFigure § and

more have beemroposed (e.g. théurukun bauxite deposit on Cape York). Experience in many
locations shows that even major local developments can fail tivelesocial benefitsProximity to
major mines has made naffirence to the socioeconomstatus oflocalIndigenous people over
periods of up to several decadesactually generated net costs for local communiti@aylor 1999;
Taylor and Scambary 200% pattern which is commonly observed in resouriah regions and
nations(see later).

Extractive industries may raise profound concerns about damage to landscapes in ways that
confront peoples' views of their origins, obligations and risks of reactrons ancestor beingse(g.
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Lane et al. 2003 Arguably, contemporaryreatment of such concerns, such as the Henderson
govemment's decision to change the law to expedite expansion of the McArthur River mine by river
diversion(Howell 2008) contributesto vehementrejection of applications to explordy some

Indigenous landownefsConcens oftraditional owners of Groote Eylantitd to a moratorium on
seabed mining by the previous government, pending formal examination by the (then) Environment
Protecton Authority (NTG 2012), The preseoivgrnmentsubsequently'banned" seabed miningin
waters around Groote Eylaridialthough the area has not been formally resshfrom mining §ee

Figure 9 beloyw

Areasof Indigenous land are likely to increase as existing and new claims work their way through
rigorous native title and land rights processes (see belag/)will demand to access them for various
purposes

O Mines are located on or within the boundaries of
Wi E Indigenous lands

Tropical savanna boundary

0 100 200
land

Kilometers

Figure 6 Mines withinor on the margins of Indigenousrd holdings.

®See http://www.abc.net.au/news/201403-19/maningridatraditional-ownersflag-high-court-acton-on-
fracking/5332042?section=nt

o http://www.abc.net.au/news/201306-13/alisonandersonseabedmining/4751676
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6.3.1.3 Conservationands

In 2006, onservation lands nde up 6.1% of north Australian and 8.6% of Territory savarfigare

3 above. Alarge proportion are Indigenous ownedgcloding a numbeof areasmanaged tinough

joint or comanagement systas. Some sites included in these figures are Indigenoutsd®ed
Areas(IPAs) which are not formally declared under relevant law but run in accordance with
management plans agreed with the federal government. Agredsare supported by modest
federal government fundingnd sometimes by additional negovemment environmental
organisations. In generatserves are located in areas of low pastoral or other agricultural potential,
including more broken topography.

The level offormal protectionfrom disturbanceoffered by inclusion in the protected areas estate
varies among jurisdictions and according to the underlying tenure. Arguably, formally declared
reserves sited on Indigenous lands held under inalienable titledacthred under federal law offer
the strongest formal safeguardBut formal recognition does nat itselfguarantee high quality
managementFundingof the Australian protected lands network regarded as generally
inadequate (SCECITA 2pandresponsble agenciesail to measure and report performance
delivering ongoalsn formalmanagement plans (ANAO 200Rpradoxicallygiven the legislated
intent of public expenditure on park#,istherefore just as difficult to make evidendegacked
statemerts about conditiorof land and natural resources parks as on pastoral lands.

However, it is clear thanany parks$n northern Australiastruggle to meet stated management

goals. Fire management on three of north Australia's most significant prote osecs dgsarguably

worse than on most surrounding lands, irrespective of intended use (R&séh et al. 2009). Small
mammals appear to be continuing a long term decline across the north that may be as bad or worse
in governmentmanaged conservation areas elsewhere (Woinarski et al. 2001, 20201). Feral
animals often remain abundairt parksand little progress has been made in demonstrating the
benefits of control in terms of values the reserves were created to protect (Bradshaw et al. 2007).
Thereare important exceptions to these disappointing generalisations in the very successful
program for control of the thomy shrublimosa pigrain Kakadu National ParB¢ustead 2009, pp.
42-43).

In jointlymanaged reserves, managemgrgrformancemay be ballenged by divergent views on
both objectives and good management practice (Lawrence;2R00Binson et al. 2005A good
illustration of challenges is available in the fire management performantieedhdigenousowned
Kakadu National Park and the adjoinindigenousowned Western Arnhemand Fire Abatement
project area. The plan of mnagement for Kakadu commitgrédominantly norindigenou}
management to use Indigenous methods for fire management. Howewihstantially larger
proportion of the park ibumed each year than iimdigenousrun WALFACameron Yates,
unpublished data), skewing fire frequencies at more siesakadyFigure 7 to levels at which
damage to biodiversity values appears inevitable (Woinarski 20&D).The general principle
based on Indigenous practicef beginning prescribeturning earlyand conducting it strategically
appears to have been implement&ad such a way as to lead to more fire rather than less.

As budgets continue to contraaffort available to reserve manageappears to be increasingly
skewedto visitor management. Some of the less formal structures like IPAs or sites managed by
environmental NGOs may be less influenced by visitor pressures and so able to maintain focus on
conervation activites, despite relatively modest funding
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N Figure 7Variationin relative frequencies of
firein all non-floodplain sites in Kakadu

] National park over the period 2065012,
compared with the neighbouring
Indigenousmanaged West Arnhem Land
FHre Abatement project. Much more of the

104 area of WALFA is burned at lower
frequencies (e.g. 43.2% at 1 year in 4 or less)
than Kakadu ( 23.6%)he total area of non
floodplain vegetation in Kakaduis 14379

5 ﬂ L km2Taken from NIES 2014 with permission.
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6.3.1.4 Minimum use(including Defence)

The minimum use category is comparable in size with the conservation esStgted 3. Much of

the areais Defence land, used not for production but for training and associated military exercises,
including use of live ammunitroand aerial bombing practice. CSIRO studies several decades ago
showed that Defence lands provided important refuges for some species, despite this sort of activity
(Bell 1985)A 2008 auditMcKinsey and Company 2008xommended consolidation of the
"fragmented" estate into consolidated "superbases" which wquiobaldy compromisets present
conservation value, but there have been no substantial steps to take up this ojritt@ed,

proposals have been made to expand Defence presence in north Australia, which niegd to
increases in the size of the northern Defence estate (Anon. 2013).

Defence provide littecontemporaryinformation on the natural or cultural heritage condition of

their estate, although they havepically have weltleveloped systems for specifying objectives and
requirements to deliver themCompliance with the CwitBnvironmental Protection and Biodiversity
Conservation Ags required on all Commonwealth lands, including the Defence estats.neans

that non-routine activities like major exercises are subject to environmental assessment and steps to
mitigate identified risk¢see for example Aurecon 2012)

Yates and Russelimith (2003showed that the Bradshaw Station Defence training area whgst
to high fire frequencies, most notably in sandstone habitats that support high levels of obligate
seeder speies requiringong fire free intervals tonaintain populations As noted earlier, Woinarski
and Ash (2002) found that military uaethe Townsville Field Training Areaas relatively benign
compared with pastoral use ohaadjoining property.

For achieving conservation goals, the Defence estate in north Australia and the Northern Territory
savannas in particular adds an important layeraofds buffered against most types of development
because of their obvious incompatibility with military us@r obvious reasons, mining is often
excduded from the Defence estat€igure 9 beloy greatly enhancing long tersecurity of such

areas.
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This classification also includes stock routes, as wellhes areas held by governments that have

not been available for production (often because unsuitabl&)provide some protection for

natural valueswithout being declareds reserves. Quality of management is likely to vary markedly
with feral animal and invasive plant management often weak

6.3.1.5 Cropping, including horticulture

Areas subject to intensivagriculturaluses take up a small proportion of total lanégure &elow
shows areas designated in the Australian land use classification as used forirrigated and rainfed
agriculture in the Northern Territory. Much of the area is likely to be used for relatwelyalue

crops, especially hajpuring 201213 production from hay made up most (95%) of the modest value
of crops (DPIF 2014and used most of the area devoted to crop production.

Even though presently relatively small in extarnigatedcropping areas in particular may cause
dispioportionate oftsite problemghroughtheir use of wateand associated pollutionnputs like
fertiliser and pesticides anahobilised sediments enter associated streams and ultimately
neighbouring seasWe have already alluded to the problems seen inBhedekin catchment
where sediment and nutrient movements from agricultural lands are contributing to datoate
Great Barrier RediMcCulloch et al. 200Fabricius et al. 20)4with substantial inputsf sediment
from irigated sugacane (Visser al. 2007) Studies in thenuch less intensively developé&rly
River(NT) catchment, on the other hand, showléttontribution of agricultureifrigated or
otherwisé to riverine sediments (Wasson et al. 2010he Daly River has smaller areas under
dewelopment and presently no sugar cane. There is little evidence of impacts on the Arafura and
Timor sea from sediments originating along th@rthern Australia coas{Alongi et al. 2013).

] Figure 8 Areas of the Northern Territory
PR used for rainfed and iigated agriculture,
using data and classifications from the
Australian Land Use Map. Activity is
concentrated in the Daly River catchment
and in the Adelaide and Finniss River
catchments near Darwin.

‘N¢>E E Irrigated crops

s Rainfed crops

0 100 200 Tropical savanna boundary
Kilometers
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Indirect effects extend to on site destructiof and demands to suppress populations of abundant
native wildlife that may consume or otherwise damage crops (e.g. Whitehead 1991; Marcsik and
Clarke 1997), including pasture grasées

6.3.1.6 Resource protection

This categorisation includes largely unmodifigdssimanaged to provide "a sustainable flow of
natural products and services". We have already considered the Indigenous traditional use
component of this categor/n important class of use in this sepi®tection of water catchments.
Although these addonal areas make up a very small proportion of total lands (category ResP in
Figure 3 abovkg the catchment protection components in particular make useful contributions to
consetrvation because they provide durable protentin areas that might otherwise be subject to
agricultural or residential developmenihe proportion of the landscape devoted to these sorts of
uses (aside frorindigenous title) is unlikely to increase much in the near to-tard.

6.3.1.7 Mining and otherextraction

We havenot attempted to mapminingsites to scale in conjunction with other uses because their
sizes are mostlyoo small for meaningful presentation. However, there are many of them, spread
patchilythrough the northern savannggigure 3.

Most of these sites will have experiencexitreme disturbancaecessarilynvolved n extraction of
many mineralsPhysical disturbance has in the past damaged culturally important sites, including
sacred sitesHowever, much oftte risk associated with miniragtivity comes from the risk abffsite
effects through wateror airborne pollution, competitiorwith other users or the environmeior
water for onsite processing andevelopment ofinfrastructure.Risks to other valueare intensified
because landholdersave limited influence over thpresence scaleor manyaspects of desigaf
minesor other extractive facilitesn their land Relatively small areas have been reserved from
mining under Northern Territory law, and ma of these are Defence laniSigure 9. There are few
areas reserved on conservation grounds.

Somepostextractionmining processes (e.g. heap leaching using cyanide) directly expose wildlife to
riskof poisoning Related nme wastes may be toxic and thegcureong term storagen tailings

dams and the likean be challenging in the extreme weather conditions experienced in many parts
of northern AustraliaOne of the more significantimpacts of large sdaed rock mines commain

north Australia is acid drainage. Oxidation of sulphides in waste rock lowers pH of waters whichin
turn mobilises heavy metal§hese processes can continue for very long periods. Pollutaaysbe
carried long distances througttream flow, killing or debilitating wildlife (including plants) and
sometimes accumulating in species consumed by hurfidaskich et al. 2001)

There have been feweports of significant impactsf such pollutioron wildlifein north Australia
and noneon humans, arguably becausesufficient effortis made to monitor and, more particularly,
publicly report impactsThe Rum Jungle uranium mjmehere miningstopped more than 50 years
ago and altelatedoperations ceasd in the early 1970&.aurencont 203), severely damaged in
stream fauna of the Finniss RiVerg. Jeffree and Twining 1998)d contaminated 100 kfrof
floodplain. Havy metal levels (including radiuclides Mudd and Patterson 20)@emainhigh
within the stream andverbankareas(Taybr 2007. It is probable that peoplevho demonstrated
ongoing connections to the site in their sucdelsland claim$arvested fish or other aquatic fauna
from affected sites withoutull awareness othe nature and scale of pollutiohislegacymine
continues to posemajorproblems and generate costs, despigpeatedbouts of remedial worland
large expenditure$Mudd and Pattersor201Q Laurencont 2013

10 http://riel.cdu.edu.au/blog/2014/07/protectingvul nerableland-from-high-wallaby-densit esin-the-
spotlight/
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Figure 9 Map of areas presently reserved from raral extraction and petroleum (oil and gas
extradion) in the Northern Territory a specified under Territory law

Monitoring and reportingdf mining impactss done tohighstandards in Kakadu National Park,
where the Office of the Supervising Scientist was established to monitor, report and make
recommendations forimproved practice. Despite this oversighistlyrelativelyminor failures of
systems and equipment recur frequently enough to cause concern for traditional owhksnsds
around he ErergyResources Australia (a subsidiary of Rio Timajium mine near JabirOlder
(mid-20th Century)mine shafts insouthernKakadu also continue to cause localised acid drainage
problemsbut have been deemed not to require rehabilitation

Usage of watefor mines can be substantial and allocations aseally made outside formalater
allocationplanning processes$n many parts of north Australia, water markets do not operate
effectively(Nikolakisand Grafton 2009and minesnay be unable tduy allocations even if the
economics of the proposed operatis made this plausible. It follows that substantial mining
developments in regions where water use is already substantial will increase the risk-of over
allocation or conflict with other use.

Arguably, the direct cumulative impacts of mining on the ndthexitage of north Australia,

including the Northern Territory, has be&rss significanthan the less intensive but longstanding

and ubiquitous impacts of pastoralisiowever, mining exploratiois onging substantially
subsidisedy publicly funded gological survey and promoted by governmenigefEwith a

weakening of the mining boom of the last couple of decades, there will be at least incremental
increases in the number of active mines and other extractiom®orth AustraliaThe extreme

difficulties experienced in managing many legacy mines suggest that there will be netincreasesin
the number of sites requiring rehabilitation and increasing (cumulative) impad&snaiscapes and
waterways. Myjor new developments andidespreadmulti-oci intrugons associated with
unconventional gas and oil extraction (including fracking) are also plausible.
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6.3.1.8 Summaryand conclusion

Woinarski et al. (2013)ssessethe status of biodiversitacrosssitesin the Northern Territonyusing
broad surveys of vertebras conducted at different imes but to the same general dessges were
categorised as pastoral, Indigenous or conservation lands and variation among these categories
considered in statistical models that also used rainfall, year of survey and rockinpssdictors.

The authors concluded that there was a small but signifieffiett of tenure on vertebrate species
richness and abundance.

However, the most striking resultis arguably gightand inconsistent variation among tenurs
different taxa. The study could not be treated as a serious examinatiahefstatus of lands under
different tenures being weakened hynter alig, strong intercorrelation of explanatory variables,

the bias of mainland surveys to Kakadu National Park and the iiortlatsometimes small islands in
the Indigenous categoryKakadu's role is particulaljermane because theuthorsreject the

obvious notion that results are influenced by initial selection for sites of resew#®ir inherently
greater diversity. Gen the size of the Kakadu sample and its likely influence, this suggestion would
seem to fly in the face dhe arguments put for Kakadu's listing as a World Heritage site.

Frankliret al. (2008) found that burning was earier and weediness was worgaimpean tenures,
and feral animal damage worse on Indigenous tenugesl drew attention to the need to take
account of the influence of management histoBarlier studies of RusBeSmith and Bowman (1992)
foundthat weeds, feral animals and fire wereharsely affecting rainforest isolates on all tenures.

Similarly, in our brief and incomplete scan of resource condition and managementissues on lands
subject to different uses, we have shown that all tenarel use type$aceoften diffuse but

widesprea as well assometimes intense management pressures. These demand responses tailored
to their individual biophysical, institutional and soaahtexts. Conservation gains can be realised

on all tenures by improved management.

The recent report of the Jot Select Committee on Northern Australia (JSCNA 2014) endorses the
notion that north Australiais ripe for accelerated development and makes numerous
recommendations tointer alia, establish a Department of Northern Development; accelerate
infrastructureprograms in road, rail, ports and airports and water development; offer incentives for
graduates to work in northern Australia; support Indigenous employment programs; framgea20
agriculture development strategy addressing regulatory constraingsfore access to land,

including Indigenous land; and "harmonise” environmental regulation.

As in the past, realising ambitions for northem development will be slowed by the realities of harsh
climate, poor sails, a weak infrastructure base on which tédbamd sparse human and financial
capital. Nonetheless, coincidence of this push with new opportunities in unconventional gas;
proximity to threshold levels of activity sufficient to justify private investments in major processing
facilities for beef and ther agricultural products; a determination of Indigenous interests to connect
better to the mainstream economy and escape welfare dependence; and the prospect of greater
Asian investment are likely to drive some acceleration in rates of change.
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6.4 Important processes

The preceding treatment of the present status of natural and cultural heritage on lands under
different use has identified a number of key processes impacting vallezs.we consider likely
trends in the significance of those pressures amohitly some potential responses.

6.4.1 grazing

Few parts of northern Australia savannas are entirely free from grazing by exotic herbivores. In
some locations grazing pressure from domestic stock is well managed to maintain landscape stability
and soil conditon; in others management is weaker, allowing egeazing or intrusion of stock into

sites that are unsuitable for grazing. In many areas, including some of those set aside for
consetrvation, exotic herbivores are all but unmanaged and so cause signifacaage to

landscapes, soils, waters and their productivity.

Grazing pressurefsom exotic herbivoresre probably as high now in the Australian savannas as
they have ever been. Where feral animal densities have been reduced they have been replaced by
managed cattle(Bastin and ACRIS Management Committee 206&) example, the abundant

buffalo removed from the Oenpelli floodplains under the BTEC pro@sasRobinson and

Whitehead 2005 for a description of BllB@ve been replaced by agisted cattle.

Intensity of use of sites favourable for pastoralism is likely to increase with better management
infrastructure, including improved fencing, modified pastures including irrigated pasture (Grice et al.
2013) and or/more watering points. These improvements oitdn be accompanied by increased
removal of native vegetation and consequent losptintdiversity. The simplification (lower grass
species diversity) of improved pastures will reduce resourcesfomy faunge.g. Whitehead 2000
Ferdinands et al. 2@).

Recently completed studies indicate that the additional areas suitable for intensification of this sort
are arelatively smalpart of the huge expanses of the savaniiBetheram et al. 2013; Grice et al.

2013) Impacts on natural heritageomincread intensity of use of the most favourable sites can

be ameliorated by managing the less favourable parts of the landscape more carefully, in some cases
entirely eliminating exotic herbivores. Indeed, given the huge populations of feral aramaiseak
management of grazing in some areasopeprobablyexists to produce net benefits if increased

intensity and quality of management of favourable sites is accompanied by more intenseitand sk
management of the matrix to favour natural heritage values.

6.4.2 land clearing

Outside the northem tropics, Australia has seen, over its relatively shortgedtsément history, an
extraordinary rate of land clearing, extending into areas that have proven to be at best marginal for
agricultural production. Rates of cléag remained very high until late in the 20th Century, whén a

of the Australian states tightened restrictionthe change after 1990 was sufficiently acute for
Australia was able to continue to increase substantially its greenhouse gas emissionsiustryin

and other major polluters and yet meetits commitments by reductions in emissions from land use
change. The infamous "Australia clause" in the Kyoto Protocol was the vehicle for this windfall (Hohn
et al. 2007).

The OECD, based on information praddoy the Australian government in 2007, reported that "(a)ll
Australian governments have agreed to stop loss of native vegetation through land clearing, long the
chief threat to biodiversity in Australia" (OECD 2008, p. 21§ sfatement made to the OHT

appear to have beemisleadingor misinterpreted at least in respect of Queensland and the

Northern Territory(seeFigure 1G&nd0 abovg, where substantial areas continuedhe clearedit is
difficult to see how this clearing constitutes anything but a continued loss of native vegefatien.
Australian Government's statemends the time perhaps reflected mexpectatiorthat northern
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Australia vould not be permitted to repetthe extraordinary levels of broad scale land clearing for
agriculture seen inlonger settled parts of Australia.

If that was the intent, the prognosis appears to have changed with renewed interestin large scale
northern agricultural developmen(iCoA 2@4). For example, the Queensland Government has

recently relaxed its vegetation clearing and river protection laws (through.#mel, Water and

Other Legislation Amendment A2213) and the present (2014) Northern Territory Government has
withdrawn from cansideration draft legislatiofor stronger controls omative clearing developed in
2010. Formal statements from the Commonwealth Govemment in connection with its Asian Century
White Paper (Australian Government 2012) raise prospects of "broadacre" ngpjppihe north as
targets for investors from mainland China (DFAT 2012). Indigenousitandights and

environmental management are described as "sensitive issues (that) will need managing". Proposals
for large scale operations requiring large water edlttonsand new water impoundmentsave

already been developédt

Many land usedike the pasture improvement already discussSeave very directimpacts because

their orthodox application requires the removal of all or part of the native vegetation ftoen
development site A measure of total mas cleared of native vegetati@an be inferred from the
variouslandusesshown inFigure 2andFigure 3 Uses like cropping usually require clearirigrost

native vegetation, and grazing of improved pastures is accompanied by extensive clearing to reduce
competition of introduced pastures with native plankdost clearing has been done in pastoral

regions for improved pastures and on freehold landrion-fed and irrigated agriculturdife uses

labelled Igrz and HiMP irigure 3above. In 2006 these constituted only 4.4% of the total area of

the north Australian savannas and less than 0.5% of the Northern Territory'siaad
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Figure 10 Areas approved for clearing of native (woody) vegetation in the Northern Territory from
2003 to 2013. The figure to the right of each pointis the number of applications in that year.
There is no trend in total area of approvat&O.lS,P:O.m) but the number of applications
fell significanﬂy1(2:0.54,P:0.006). Most of the approvals relate to the Top End, and the
purpose was most often for pasture improvement (Table 1). The areas actually cleared will
sometimes be less than approved.

1 See, for example, http:/Aed.com.au/project/.
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Surprsingly, given the mapping from satellite imagery carried out by all state/territory jurisdictions
and the federal government, uip-date, aggregated information on total extent and rates of
clearing is difficult to obtain. For example, the Australian gavent, in its reports of greenhouse
gas emissions associated with deforestation (land clearing) bases updates on estimates from a
relationship between farming terms of trade and land clearing activity (see DoE 2014, page 13)
rather than recentimagery amgsis or information provided by the states and territories. Franklin
and Preece (2014), in their treatment of threats to eucalypts in northern Australia, estimate an
average rate of land clearing from in Queensland in 3 years after broad scale |aimboleas
prohibited in 2006, at 38,000 ha pa. Media reports indicate that broad scale clearing has begun in
the Gilbert River catchment.

To provide a more direct contemporary view of the rate of approvals for land clearing, details of
approvals granted bthe Territory govemment (under planning lagee later) since 2003 are
summarised irFigure 10 abovand Table 1.

Table 1: Numbers, scale and purposes for which approvals for clearing native vegetation were granted
in the Northen Territory from 2003 to 2013. Note that the available figures do notinclude
areas cleared for mining or petroleum exploration or extraction, which are controlled under
mining law and notoutinely made available to the publio readily aggregated form

Purpose Area (ha) % of total Number of Average size
approvals applications (ha)
Pasture improvement 34,460 73.0 70 492
Forestry 6,170 131 4 1542
Horticulture 5,156 10.9 47 110
Mixed agriculture 453 1.0 4 113
Defence training 386 0.8 1 386
Infrastructure 294 0.6 9 33
Industry 64 0.1 1 64
Aquaculture 32 0.1 1 32
Other 212 0.4 5 42
TOTAL 47227 100.0 142 333

We have shown that the extent of production or infrastructtdgven changes in landscape

structure and function, where native vegetatianmostly removed, remains relatively low as a
proportion of the vast savanna landscapégy(re 3 above However, some substantial swathes of
country have been cleared in a few locations. One of these substantial araastefstructural
fragmentation in the Daly River catchment, showed measureable losses of species when more than
35% of native vegetation was removed and that losses became particularly severe at and above 70%
removal (Rankmore et al. 2004). In a pembansituation Price et al. (2005) found that mammals

were all but absent from substantial areas of intact but regularly burned habitat, but commonin
fragmented sites close to dwellings and protected from fire.
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Complementing these studies of altered enviramts, which arguably involved sites changed too
recently to measure impacts in full (losses may occur over very long periods after isolation:
Patterson 1987; Newmark 1995), are important studies of naturally fragmented habitats and their
resources. For exaple, Price et al. (1995) showed that networks of rainforest patches need
protection over very large areas, if they are to maintain regional populations of the highly mobile
frugivores that move among them.

Rates of land clearing appear likely to accetteeand the total areas cleared increasemewhatif
the opportunitiesidentified by CSIR®@r irrigated agricultur€120,000haWebster et al. 2009
Petheram et al. 20)3and irrigatedpastures {20,000haGrice et al. 2013) are realised in féll the
upper limits of their estimates this still represerabout0.12% of the area shown iRigure 2 above
But these sorts of higher valugrigatedusesrepresent onlyone source of the total likely demand
for land clearingTakng the NT figures from 2068013 as an indicator, clearing for namigated use
is likely to up to 8 times higher than for irrigatagriculture(Tablel).

Whilst these figures indicate that additional losses of native vegetation to approved clgarmy
under a scenario of considerably accelerated agricultural developmeatt(say) the coming decade
will be in the order of 1% of so of the total savanna area, the impacts on natural and cultural
heritage will dearly depend on their specific locatiding, extent to which water demands
compromise environmental and cultural values of rivers, streams, wetlands and other water
dependent ecosystems like rainforests

Accelerated land clearinfpr agriculture or improved pasturesill cause a pulse in emissi®of

greenhouse gases as above ground biomass is removed and (usually) burned. Estimating the scale of
emissions in C&equivalents requires a number of assumpti@mutvegetation types cleared,

mode of disposabf residues anénd replacement cropsalv and Garnett (2011¢stimatedinitial

emissions of 418nnes CQe per ha for northern forests arti36 tonnes C@e per hafor

woodlandsin the north of the NTAssuming an average net loss of 100 tonneg€C@er ha and the

upper CSIRO estimate of nelevelopments, total emissiornw irigated developmentsouldexceed
20million tonnesCQ-e. If pastoral leaseholders seek and regulators pemit clearing foifeain

improved pastures then emissionsaybe many times greater.

Indigenous landholders amgell positioned to offset such emissions through better fire management
for emissionsabatement (Russe®mith et al. 2013) anchrbonsequestration (Murphy et al. 2009
2010, and avoided deforestation. However, the policy uncertainty generated by repieik

carbon price mechanispestablisinga publid/-funded Emissionseéuction Fund, and a need for
workable methodologies will require resolution (NAILSMA Bp14

Land clearing also leads to increased risks of erosion and the leakage of nutriersssatiated
waterways. These effects begin soon after land is cleared and before new uses have their additional
effects (Harris 2001). Such pollutants are best managesitenbut can perhaps be ameliorated by
managing other sites to minimise or absaduliments or nutrients. flere may also be opportunities

to deliver other environmental services for managing impacts of increased development on
biodiversity, or water quality and availability.

Similar opportunities may be available to pastoral landholdergroperties large enough to
improve carbon storage or other ecosystem servicetands not used or less intensively used for
pastoral production.

Land clearing has the potential to damage cultural heritage in a number of ways. First, capacity to
exerci® native title rights in hunting and gathering will be compromised. Second, the integrity of
sites of particular significance may be damaged by removal of vegetation (see later).
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6.4.3 infrastructure

Outside urban centreserrestrialinfrastructure developmergoutside mining operations constitute
mostly roads, pipelines for gas and water, powerlines, and féinesoccupynga relatively minor
proportion of the landscap€erhey appear as ribbons and corridors traversing mostly structurally
intact landscapes.hBy are significant because they introduce people, weeds, and feral animals into
remote areas that would otherwise be buffered againstnanimpacts by sheer distance from

sources. Increases in the density of such intrusions can in general be expecteithtodmental

with more acute localised change in association with more or less independent developments like
new mines. We make no attempt to separately assess vulnerability of natural and cultural values to
suchprogressive change.

Howeverthe developmat of fracking technology antthe apparent prospectively of ach of the

northern parts of the Northern Territory for unconventional gas andsak Sectios11.13.6and

11.2.3.) creates an entirely new form of infrastructure development in numerous wells, linking

roads or tracks, and pipelines that appears likely to greatly increase areas affected. Within an active
fracking province, no sites will be distant andated by natural buffers from other disturbed sites.

To illustrate, the Westem Australian Government indicates i current practiceestablished
fieldswill seedensities of wells ab.44 per kri. Fieldsnay extendarge distances over favourable
geologyand hence involve many wells. Omm®ducingthey are linked to each other by pipes,
ultimately connecting to major pipelines. The length of pipes will vary with contexit bah be
calculated thathe length of pipe required to connect all welio each other and/or a spine of larger
pipe(s) in a 100 kfrfield is likely toexceed70 kmand often greatly exceed this length if topography
is unfavourable Protection of pipes from fire and accidental damage will require management of
vegetation, inluding removal of woody vegetation and suppression of heavy grassy fuels over at
least these distance&ven if runin relatively narrow corridors, the cumulative extent of disturbance
will be substantial. With the most optimistic assumptions about laymd care to minimise areas of
disturbanceit appears likely that-5% of ashale gadield will be severely disturbed, a great deal
more subject to lesser disturbance, and ttve and otherecology of thewhole of the field disrupted
to some extent.

Unless pipes are buriedccess for other land use will be curtailed. Tight gas production declines
relatively rapidlyas tightly held gas is released, generating major rehabilitation obligations for at
least the removal of surface pipe and restoration of vatvegetation.

Effectsof such changwill, as mentionedflow through to other important processes such as fire

and weedmanagement. On the one hanthe unavoidabléoreakingup offracked landscapes into
relatively small compartmen{sn the few hundrecha) mayimprove capacity to manage fifer
favourable regimes. On the otharbligations to protect infrastructure, access and workers from fire
may require iteffectiveexclusion from large areas, with unwelcome effects on some habitat types,
includingimpacts fromwoody plantinvasion of grasslands.

Clearly, a favourable unconventional gas field of substasittapresents significant land
management challengeSolving themmay generateopportunitiesfor Indigenous and other land
managers.

6.4.4 fire

Fireisessentiafor maintainingsavanna system#urphy et al. 2011 Fire regime, and the role of
Indigenous people in shaping thewshanged dramatically in much of the Top End of the Northern
Territoryduring the 20th century (Ritchie 2009; Levitus 200Bg loss of Indigenous people from
their traditional lands through voluntary movemef@ooke 2009)disease, conflict, or deliberate
displacement by govemment poli¢RRitchie 2009hat drove these changessooccurred in other
parts of northern Australia
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Related bangesn fire pattemshave been describeitht the Top Bd of the Northern Territory
(Russetsmith et al. 2009)n Cape YorkFensham 1997TCrowley and Garnett 20pand the
Kimberdey(Vigilante 200Q)In general, in areas from which Indigarzofire management was lost and
not replaced by other active management, there appears to have been a trend tofraqreent

fires, larger fires and more severe fires (RusSetith et al. 2007). lsmall areas ofmoreintengvely
managed pastoral regionfise mayhave beerbe all but ecluded(Ritchie 2009)

Kilometres
2. Figure 11Fire frequency in the study

F \ area over the period 20062013
inclusive from mapping from MODIS
satellite imagery (approx 250 m
pixels). Areas of high fire frequency
are particularly concensted in the

Top End, including the Daly River and
Roper River catchments, and to a
lesser extent, the Gulf of Carpentaria.

Fire data supplied by S
North Australian T
Fire Information, L
© Charles Darwin

University, March 2014
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Changesn prevailingfire regimeshave the potential talter the structure of savanna habitats,
nutrient dynamics, resourcavailability for fauna, and may cause direct mortatityplants and
animals Profound effects on many natural heritage values are inevitabtk in the case of plant
diversity, convincingly demonstrated (e.g. RusSatlith et al. 1998, 2002012).Charges in fire
regimes are alsthought to beimplicated in declines of vertebrate fauna in many parts of northern
Australia often through interactions with other threats lilexoticpredabrs (e.g.Woinarski and
Recher 1997; Woinarsét al. 2011; Perry edl. 2011 Griffiths 2013;Radford et al. 2014

Enough is known of fire effect and fire behaviour to begin to design fire regimes to achieve specific
management objectives, and this has already been done at scales ranging from individual properties
(e.g. Woinarski et al. 2004; Crowley et al. 2009) to the-setonal (Russebmith et al. 2009; 2013).

The large scale (28,000 KN'WALFA "experiment" is particularly important in demonstrating that

with adequate support and high levels of cooperation amonghahder groups, itis possible to

reassert control over regional fire regimes to meet environmental objectives. Repeating this success
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through appropriate incentives and governance arrangements matched to regional circumstances
appears to be achievable jtv similar projects now approved under federal carbon farming law in
the Kimberey region of Western Australia.

Entrenching these operational gains will require similar effonetsolve present policy ambiguities,
especially in regard to future accesscarbon markets and treatment of rights in sequestered
carbon.

6.4.5 water extraction

At present north Australia is in the happy position of having few water systegasded as over
allocated(State of the Environment 2011 Committee 2011).

Major onstream impundments in northem Australia aggresentlyfew (Kingsford 2000), with most
providing water for urban domdig use rather than irrgatiorLarge impoundments established
predominantly to service irrigated agriculture in northern Australia include theFdrdr Dam, and
the Burdekin Blls Dam in Queenslan&igure 12 beloyv Both of the large impoundments in the
Northern Territory provide water predominantly for domestic and industrial use in Darwin.

However, ambitious newlans apparently backed by federal and state govemments are emerging
(e.g. Petheram et al. 2013 ome of these may involve-stream impoundmentsEffects of in

stream impoundments are many and well understood. They include: seasonal change in flow
regimes that fundamentdy disrupt lreeding cycles of aquatic orgams; loss of water and nutrient
inputs to floodplains and estuaries; loss of connectivity among riverine and floodplain systems on
which fish and other organisms depend; and downstream sediatian (Wolanski et al. 2001).

Off-streamimpoundments to harvest wet season flolwave also been proposeththe subdued
terrainthat characterises much of northem Australadf-stream impoundmentsnay require large
areas andheireffectiveness be copromised by evaporation, given high surface area to volume
ratios.

There are no active proposals for new-sineam impoundments in the Northern Territory, although
long term plans have identified sites on the Adelaide River system. Proposals for a sabstént

stream impoundment are in development (Powerwater 2013). However, usage of gvoateds

appears to be accelerating, with major allocations made (e.g. Applegate 2013) and sought from the
aquifers (Tindal and Ooloo) supporting dry season flowkerDialy River, despite incomplete water
allocation planning and the assessment by the North Australia Land and Water Task Force (Ross et
al. 2009) that the Daly groundwater province may have then been close to full allocation. Northem
Australiain genaal and the Northern Territory in particular support many high conservation value
water dependent ecosystems (Kennard 2010) which will be highly sensitive to management of
groundwater levels and flows.

2see http://Irm.nt.gov.au/water/water_allocation/plans#.Uztk3Vd7R04, whialdicates that plans for the
Tindal limestone and Ooloo limestone aquifers are "in progress".
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Figure 12Locations of water use in agriculture frampoundmnents or substantial abstraction from
groundwaters in nothern Australig based on the ALUM classification

Allocations of water fomining aredifficult to anticipate and plan for, and therefore are ofterade
outside water allocation processeadding gynificantly to risk of oveallocation or conflict with
other water uses and users

Despite apparent progress in development of Indigenous rights to access water for commercial as
well as customary use (Tan and Jackson 2013), statutory reservationesffaaindigenous people

has recently been abandoned in the Northern Territympresumably reversing reservations made in
the (completed) Katherine water allocation plan. Risks of groundwater resources being fully
allocated before Indigenous landholderave an opportunity to consider options for use would
appear likely to increase. Interventions to protect other statutory (native title) rights and cultural
interests in water may also become more likely.

6.4.6 pollution managementand mine site rehabilitation

Severalsoures of environmental pollution are likely to be particulady important in the emerging
development trajectory for northem Australimining and petroleum extraction processes and
associated waste; disturbance associated \aitijher densities o$tock;runoff of chemical used to
improve agricultural production; and salinisation associated with irrigafidre classes of pollutants
to be managed include sediment, mglald) toxicants, pesticides and their breakdown prodsict
fertilisers, excretaand (principally) greenhouse gases. Spills of chemicals used in mining (e.g
cyanide, sulphuric acid, sodium hydroxide) also pose risks.

Management of erosion and sediment movement poses particular challenges in regions
expenencing intense rainfall eventgmmon in north AustralidPulgs in sedimentation at some
level are all but inevitable consequencesliug disturbance associatesith land use changéVaters
discharged from mines carry suspended solids often many multiples of those from horticulture or
other agriculture, which are usually higher than those from grazing of native pastures (Rawley
2012. Aside from the very large scale effects already identified for highly developed catchments

13 http ://www.abc.net.au/news/201310-09/nt-indigenouswater-reservepolicy-dropped/5012152
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running to the east coast of Queensland, impacts feadimentation are probably mostly local. But
as the amount of land converted to agriculture increases, even lower level chronic sedimentloss will
steadily increase the risk of long term, large scale impacts.

Acid drainage is a principal cause of pollofoom mines Management of acid drainage includes
capping rock dumps to minimise oxidation and water exposure, trapping or diverting contaminated
waters, and disposing of polluted waters by dilution to "safe" levels during high wet season flows.
Extreme eents (cyclones oresere rain depressions) céead to failures of containmerand

unplanned discharge®(iffy 2013. Acid production and mobilisation can continue for decades or
longer (e.gTaylor 2007). Bficulties can be exacerbated by multiple mineshe same catchment,
leading to cumulative effects on water quality and stream b{@anovas et al. 2018 auxite mines,

if processing occurs on siteroduce large quantities of highly alkaline waste (red muds) that
similarly require long term storagBrunori et al. 2005)Similar problems are common in all parts of
Australia (e.g. Queensland Audit Office 2013), but exacerbated in the seasonal tropics by extreme
climatic conditions, espedcially extreme rainfall events (e.g. NTEPA 2013a).

Difficultiesof long term waste storage and other site rehabilitation measures, as exemplified by
ongoing problems at Rum Junght Toddand Kakadu National Park, are exacerbate they
acknowledgednadequacye.g. Queensland Audit Office 208)bonds required of mming

companies to cover repair afine sites. In recognition of the present large public costs (estimated at
more than 4 billion), the NorthemTerritory has imposed a 1% annuahabilitation levy but
discountedtotal security requirements by 109%(NTG2014) The 10% reduction is promoted as
reasonable in that it comes from a 15% contingency on estimated rehabilitation costs. But given past
poor performance in setting bonds and the extraordinary costs already known and additional large
highly problematienines already in place (e.g. expansion of Mt Todd operations, Redbank Cooper
mine, and McArthur River Ming)is unclear how such a traeaff of capacity to meet future needs

will create long term public benefit.

Extraction of petroleum (oil and gas) geally causes less disturbance than mineral extraction fo
equivalent value. Concerns arise in relation to hydrocarbon spills, fugitive and larger gas emissions,
and contamination of groundwaters through poorly constructed or contained wells. Disposal of
water used in fracking and hence polluted by exposuredtural toxins and fracking additives can
present difficulties. In common with othergovernments, the NT government has acknowledged
public concem about this technology and has commissioned an indepénauiry into potential
technical responses.

Levels of nutrients increase substantially in associated streams soon after land clearing (Harris 2001)
and may continue to increase with input of fertilisespeciallywhen poory matched to the need of
plants Brodie and Mitchell 2005VNebster et al. 2002Unsurprisingly, nutrientloads are higherin

runoff from catchments with more intensive agricultural development (Joo et al. 28b2)eyet al

(2012) summarised data showing runoff from sugar canklfido be particulardy high itotal and

dissolved N and Ptensification and diversification of croppiingnew areas of the north (e.g.

Petheram et al. 2013) will require careful management to avoid both local and more widespread
impactsassociated wi nutrient runoff (Thorburn et al. 2013)

Pesticide loads entering waterways wiibst likdy increaseavith intensification of agriculturéJoo et

al. 2012. There are regular but mostly anecdotal reports of misiysesticides killing vertebrate
animals irmany parts of Australia (e.g. Bradley 2008). Compounds with long persistence times can
have impacts on botaquaticplants and animals long distances from sites of application Qe

et al. 2005 Shaw et al. 20)2nd for very long periods (Brodie alt 2012) Effects of different toxins

14 http ://www.nt.gov.au/d/Minerals_Energy/Content/File/Mineral Titles Achanges/
Levy_ MMA_mining_securities.pdf
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can be additive (Lewis et al. 2012). Shifts in community structure are possible (Magnusson et al.
2012).Careful management of application and runoff from fieldsequired to avoid harm.

Salinisation risk is high many Australian irrigation schemes as water tablesgisegemoval of

woody vegetation (land clearing) and through groundwater accessioning associated with irrigation
inputs. However, the nature and scale of rigkl vary with soil type and many otheaxiables (e.g.
Smith2008; Smith et al. 2006, 2010).

All of the risks identified aboweill varyin likelihood and consequeneeth the scale and other

design of agricultural development$heywill obviously be greater if visions of broadale

developmer of the type promoted by the federal government (e.g. DFAIRp@&ther thanmore

modest propositions based on assessments of land capability and water availability (Petheram et al.
2013) are pursuedAlthough similar processes may be underway in watéi@o northern

neighbours (Alongi et al. 201ymulative impacttike those seemn the Great Barrier Reef from a
number of intensively developed catchmemtgy notbe replicated soon in othgrarts of north
AustraliaHowever, these observationslo illustrate the intractable (wicked) problems that develop
underlaissez fair@administration and associated failures to pl@eeSections8.1.1and8.1.2.

6.4.7 invasive species

Invasive plats will be favoured by the disturbanacaf previously undeveloped sites and regions. And
if not controlled,new entries will provide loci forinvasion of neighbouring undeveloped sites. Some
invasive animals that do better in and around human settlemeaisaiso be expected to spread

into previously unoccupied siteResources for weed control apdblic willingness to control
infestations orprivate propertiesare demonstrablyinadequate, obliging regulators to "give up" on
eradication as an objective areas already infested with weeds like Gamba gf@sfM 2010), no
matter how seious their potential impacts. For weeds and animal pe $iis, pragmatic approads

a recipe for such species to occugyite quicklythe whole of the area to which they aexologically
suited, with the exception of siteseparated from major infestations andhere there is strong
commitment to exclusion and eradicatioh is desirable that every new development in regions free
of major pests be encouraged to adopt aggressixclusion and eradication policies.

Theseapproachewill be particularly important forivasive specieltke Gamba gras#hich are high
impactand costly to controbncewell establishedat high densitiesbut amenable to relatively
simple forms of cotmol early in the invasion and establishment process

6.4.8 socialissues

Promotion of accelerated northern development is seen angsegments of Australian society as a
self evident good, because it will generate wealth that improves the well being of many.
Unfortunately, the history ofapid, large scale development suggests thatlocal people may struggle
to access benefits even though thage exposed t@nvironmental and other costsThe issues

raised can be best understood by considering the positiom@frégion's Indigenous people.

In the absence diargeted actionsthe unfortunate reality is that few of the benefits of orthodox
developmentwill in factreach Indigenous peopl@r any other remote residentspecause the
Indigenous and mainstream ecamies in remote and regional northern Australia operate mostly
independently. Where these economies do intersect, benefits of (most often public sector)
investments in Indigenous activity readily flow on to Hodigenous businesses. But nbmigenous
agricultural and miningnvestmentstend not toflow to Indigenous peoplenless there is explicit
agreement with developers, and even then outcomes can be weak (Stanley Ed1Ojprises
source most of their needs from outside the savanna regions (Stoel®).Zelyin fly-out staffing is
one of the most obvious expressions of this relationship (or ladi with local communities
(Cheshire 2010).

29
WORKING PAPER SUBJECT TO REANEIDIRWORSED BY NAILSMA OR TNC



Stoeckl and cavorkers describe this separation and the asymmetry of flow of benefits as the "great
asymmetriadivide" (Stoeckl et al. 2013a). They show that when impacts on access to the customary
economy based on hunting and foraging are taken into account, economic benefits from
developments requiring significant water extraction are further reduced.

If alldirectimpacts are taken into account, developmenfsthe sort most promoted for northern
Australiamay reduce net Indigenous incomes (Stoeckl et al. 2013b).

Increases in demands for housing and basic services may force up prices, and local and
state/territory services struggle to meet deman@sg in loss of social cohesion around major
developments caibe a problemKRSI$997a,bLangton and Mazel 2008cambar013. These
sorts of difficulties in capturing the benefits and in escaping the costsg# krale developments in
the savannas are similar in kind to symptoms of the "resource curse" experienced by many
developing nationsCountrieshighly dependent on resource extraction tend to experience lower
economic growth. Within developed countriesydar effects are reported at the regional scale
(Langton and Mazel 2008; Langton 2010; James and Aadland 2011; Mckenzie 2013).

Dealngwith the "curse"requiresrecogntion of the risksandthen deliberate actionto overcome
them. Passive reliance ondkle-down has been proven by long experience, including the recent
Australian resource boontg invite entrenchment of social disadvantageroblemscan be
ameliorated by strong institution®r managing changeand especially by designing fonovation
and diversificatiorof local economiegVille and Wicken 2012).

Indigenous north Australians will be most directly exposed to drivers of accelerated northern
development occurring outside major centres. At present, most lack the resources to manage their
lands- and the postsettlement pressures on themas they would wish. Superficially, there would
appear to be many options to advance individual or community interests through active
participation in new developments.

As major landholderé~igure 1314, and 1pthey could choose to take up or reject agricultural
opportunities. They could leverage rights to refuse exploration rights to obtain benefits through
bilateral agreements with developers (e.g. Galbraith et al. 2007} those with appropriate

education and good physical health might take up employmentwith developers. All of these options
for accessing socieconomic benefits have the potential to create conflicts with other cultural
obligations (O'Faircheallaigh@® McRaeWilliams and Gerritsen 2010), but may be pursued

because those benefits are badly needed. Reconciling cutterabnd for Indigenous landholders

with the economic and operational imperatives driving developers will often be challenging.

Nonethdess, ve suggest thasuccess in building the core of an Indigenous skilled workfskdled
in both customary and orthodox practice in land and resource managenudf@rs aunique
opportunity to begin to bridge the divid&erious commitment from gevnment and industry to
manage the environmental effects of accelerated northern developmentake a substantial
contribution to local economies.

If governments are togalise their statedambitionsfor host regions and communities (NTG 2013a)
to benefit from government and private investmentisey will need this andnany othersimilarly
well-targeted positive actions. To paraphrase recent federal government conclusions on the
evolution of regional townsBITRR2014), remote communities need industry nfiucore than
industry needs themand much more than rhetoric is required ¢orrect the asymmetry

Some of theessentialactionsfor enduring regional developmenlikerepair ofpubliceducation
systems, ar@rincipallythe province of governments. Othecan be taken by industrperhaps
throughbilateral agreements between industries engagedavelopment initiatives and
landholders and their local communities (O'Fagrataigh2003; 2008. Offsets may provide an
important vehicle for facilitating locgdarticipation in management of developmerdad captuing
socioeconomic benefitecally,in tandem with reduction of environmental and amenity costs
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6.5 Societyandeconomy

We havesketcled northern Australia as a huge area with entrenched land manage mextlems
and too few finani@l resources to deal with them. And in considellikgly impacts of land use
change, have raised some connected social issues. Here we add a litle more detail on the
demographic and socioeconomic issues raised by the potdotialccelerated northern
development.

6.5.1 Demography

The north Australian tropical savanna populatiemenincludingits major townsis small (~750,000

in 2011), widely dispersed, and approaching 17% IndigéndDstsidea fewmajor towns, the

savanna poplation is around 500,000, with Indigenous people comprising a much greater
proportion of the population. In the Kimberley and Top End savannas, about half of the populationis
Indigenous, and in very remote regions generally, more than 90%. Nation&lbyo#the population

living in areas classified by the Australian Bureau of Statistics as very remote is Indigenous (Taylor
2006). Projections to 202dased on the 2006 census shbigher rates of growth in the Indigenous
savanna population (26%) than irethonindigenous population (15%) (Taylor et al. 2006).
Preliminary analyses of the 2011 censosfirm these sorts of trends nationally and in fadicate
Indigenous population growth rates higher thaprojected(Biddle 2013).

Around 19% of the tropicalavannas region is owned or maeddoy Indigenous peoplé&igure 13

below) under a number of forms of exclusive titl@nging from 36% of savannas in the Northern

Territory, to 6% in Queensland (Russthith and Whitehea@014)®. Determinations of and

applications made forecognition of nativex 1 f S dzy RSNJ G4 KS / 2 YNafiwgGitB I f G K 2
Act1993, indicate that, as of May 2013: (1) determinations have been granted for a further 22%,
predominantly in Western Astralia Figure 14 beloyy and Registered or Scheduled Native Title

applications (i.e. still to be determined) cover more than 43% of the tropical savannas region,

ranging from 52% of Western Australian savasito 40% in Qeensland Figure 15 beloyw(Russell

Smith and Whitehead 201%)

Ofthe political jurisdictions (Queensland, Western Australia and Northern Territoryprising
north Australia the Northern Territory conformsost consistetly to the demographigatterns
outlined over itsentire area of 1.34 million ki The total population is small (~240,000) with
average population densities the lowest of all Australian jurisdicti@ines historically dominant
industries of low intensityextensive pastoralism) or relatively short enterprise lifetime (mining)
have generated few nodes for larger pemrmanent settlements. As a consequence, much of the
population is located in two administrative centres 1400 km apart at the nsailith extremites.
Darwin, by far the largest savanna centre and major port, has more than half of the Terrtory
population, whichoutside these two centres, overwhelmingly Indigenous and widely dispersed.
About 12% of the nation's Indigenous people live in the Northeamitory but only 1% of nen
Indigenous people. Moshdigenous peoplé70%) live on lands held under Aboriginal comiadun
title (Taylor 2003).

Superficially, ownership of about 45% of Territory |éadd 40% of our NT study arélable 2 by

the Indigenougopulationmay appear to offer &avourablepathway for Indigenous socioeconomic
advancement. But the other readily identifiable major lamalding group, namely pastoral
leaseholders, generate only about 2000 jobs oragproximatelyequivalent areaincorporating the

'® Source: Australian Bureau of Statistics 2011 census figures, but including Local Government Area population
data inclusive of major towns Cairns, Townsville, Mt Isa (Queensland), Darwin, Palmerstone, Katherine
(Northern Territory), and Broome (Western Australia).

1% Source of analyses cited in Russsthith and Whitehead 2014: Indigenous Land Corporation (May 2013)
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most productive landsandmake a relatrely modest contribution t@sross State Product while
drawing on longstanding government subsidies and provision of related infrastructure. This history
suggests that emipasis on orthodox production is unlikely to meet the future employment and
other needs of a growing Indigenous population, lawdning or not.

Legend

l:l Aboriginal Managed Lands

&

Figure 13Indigenousowned
or managed land (source
Indigenous Land Corporation
2013)

Legend

Determinations of Native Title

Figure 14Determinations under
the Native Title Act, including both
exclusive and no®xclusive (e.g.
access for traditional use) title.
(source Native Title Tribunal 2013).

Legend

Schedule of Native Title Applications

i Native Title

Figure 15Registered
applications for recognition of
Native Title(source Native
Title Tribunal 2013)

Figuresl2-14:Indigenousowned lands held under various forms of exclusive title and-exeiusive
title, including federal and state/territory land rights laws. (a)Indigenous owned and
managed lands (b) native title determinations (c) native tite applicatibiade that there is
some overlap between these categories. Some lands held by the ILC may not have been
divested to Indigenous bodies yet. See text for details of total areas involved.
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Table 2: Indigenous land tenure within the Northern Territory study areasitiating the central role of
Indigenous interests for achieving sustainable use of northern landscapes, including
conservation goals.

Tenure type Area (ha) % study area % indigenous
interests in land

ALRA scheduled 23698762 36.7 65.0

ALRA (yet to becheduled) 852,094 1.32 2.3

NT Indigenous Freehold 892,531 1.38 2.4

ILC holdings 233,758 0.36 0.6

Native Title determination 158,601 0.25 04

(exclusive possession)

Native Title determination (non 10679384 16.5 29.2

exclusive)

Native Title applicabns 16,295493 25.2 -

Total freehold equivalent held 25835746 40.0 70.7

Total all determined interests 36,515130 56.5 100.0

Total including applications 52810622 81.8 144.8 (of existing
holdings)

Across the Northern Territoryates of populatbn growth are highly variable, both through time and
by location, being strongly influenced by ntmdigenous immigration and emigration (ABS 2012)
often tracking local development opportunities (e.g. Taylor and Winter 2013). A large proportion of
the nonIndigenous population is transient, with family ties elsewhere in Australia.

TheTerritory'sindigenous population is expected to continue to increase relative to the non
Indigenous population, particularly in the regions (Taylor et al. 2006; Biddle. &) of high local
population growth are often poory matched to areas of likely job growth (Taylor 2003) which is
mostly confined to larger centres. Mobility of Indigenous peoplhisly temporary andccurs

within the Terrtory (e.g. Tayland Bdl2004). Repeated reviews have shown the ongoing failure of
educational systems in many remote arg&vllins 1999; Wilson 2014) aply Indigenous people

suffer from poor literacy and numeracy: as a result they experience difficulty in taking advantage of
such mainstream employment opportunities asdoeneavailable in the regions

Moreover, norbidity and mortality rates are unacceptably high among the Indigenous population,
and proving resistant to simple correction (see SCRGSP 2011 and earlier réfimegpectancies
among all age cohorts are far shorter for Indigenous pedpd®r individual health or caring for
othersin poor health where there are no or weak support services, may compromise capacity or
willingness to take up employment in the mostlyysical work that is available to those with limited
education, espedcially that work is distant from homelands. On the other hand, there is increasing
evidence that residence on traditional country and employment in land managementis associated
with better physical health and enhanced wéking more generally (Burgess et al. 2005; Biddle and
Swee 2013).
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6.5.2 Economy

North Australiehas for many decades madenajor contribution to the national economyhiefly

through extractive industries. But this rdi&s not translated into the development of strong local
economies.The Northern Territory economin particularis an artificial and inherently fragile thing,
buffeted by shifts in intemational markets for its mineral resources and pastoral produdedimi
capacity to raise revenue localgndmore or lesstabilised by fiscal equalisation formullagnging

large subventions from the federal government. Transfers to a "mendicant” Territory are intended to
meet the additional costs of delivering basexrvices to remote communities aneghore generally to
addresdndigenous disadvantag®orris 2003)

Gerritsen (2010) gsits ongoing economic weakness for north Australiain general and the Northem
Territory in particular, despite govemment support featural resource based development.
Continued weakness will be driven by biophysical limitatidtess et al. 200@arson 201)) an

export sector that leaves too littbehind foor local multipliersStoeckl 2012; Stoeckl et al. 213

an inefficient(highly centraliseppublic sectoi(Gerristen 201Q)and an inefficient labour market

weak in skills in demand from its export sectors, bemeratindittle demand for the (narrow) range

of available skill§Welters 2010)

We have already considered théfttulties chiefly Indigenous remote and regional comrties
experience iraccesmgbenefits from developmennitiatives Andbifurcated societies (Gray and
Lawrence 2001), with struggling rueaid relatively more prosperous urban populations, are
common globally. Mrth Australia's problems ariherefore not unique, but their depthpersistence
and particular impacts on Indigenous people perhapssurprising irsucha rich country with dong
history of dependence on rural products for its prosperity

This studys not primarily concerned with understanding or dealing viaetihways toeconamic or

social development. But awareness of major issaasltheir broad character and significancare,

we consider, important when considering the sorts of servation and environmental management
policies and practices likely to succeed in north Austriadipartbecause they deliver benefits to and
are therefore acceptable to the local and regional populatibespite many disadvantages, the
region is richnessentiahuman assets. In the Northern Territory in particular, significant numbers
of people have tenaciously maintained a presence on their ancestral lands. With even modest but
well designed support, local commitment and skill can do much to congtefier sparseness of
population and lack of infrastructure.

6.5.3 Summaryand conclusion

Even though northem resources have long made a substantial contribution to the natmmabmy
residentsof remote and regional arth Australia in general and the Nodin Territory in particular
faceuncertain economic futuresThere is bipartisan political support for accelerated northem
development federally and in all of the north's state/territory political jurisdictions. Those
aspirations are articulated in govanent strategies (NTG 2013), regional development strategies
(e.g. RDA 2013), in political manifestos (e.g. Anon 2013), and in terms of reference for the federal
Parliament's Inquiry into northern developmeéht They are also integral to the Asian Centulyite/
Paper (2012) issued by timeevious federal Gillarg government.But the risk remains that benefits
will flow mostly to extemal actors while locals contend with social and environmental costs.

Conspicuously absent from these various manifestosrisigg attention to management of
environmental impacts. And despite the compelling evidence for failurergé scale projects to
deliver benefits to remote or regional communities that outweigh the social or environmental costs,

o http ://www .aph.gov.au/Parliamentary_Business/Committees/
House_of Representatives_Committees?urla@gtor.htm
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there are noserious plas for reducingsuchcosts and ensuring that more of the benefits of northern
development stickocally

The interests of north Australia's remote and regional residents are too often treated as issues
peripheral to goals already set by otheesq. DFAT®2). Accordingly, NAILSMA (281 4cting on
the instructions of a diverse group of north Australian Indigenous leaders, has proposed an
Indigenous'prospectus for northern development to set out the conditions under which
Indigenoudandowners may seeto co-invest actively in orthodox development, including
agricultural ventures on their lands.

Their challenge is to balance the obligations to sega@l economic futures for themselves and
their communities without excessively compromising capacitisecharge cultural and
environmental obligationsGiven the strength of incentivesd external pressure® join the
mainstream economy in one way or another, it should not be assumed that Indigrasvners
will be unwilling to take the risk reveal@ in the long history of failure of agricultural and other
orthodox use (Woinasdi and Dawson 2002; Cook 2008@digenous lands wiliot necessarilgtay in
the "minimum use" category to which most are praegg formally assignedKigure 3. And the
areas involved are very largéable 2.
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7/ CONSERVATION PRIORSIAND STRATEGIES

There is a considerable literature on the implications of the situation outlined above for design and

delivery of impoved conservation outcomes in northem Austrgeag. Woinarski et al. 1992;

Whitehead et al. 2002)The mostomprehensive andoherent(Woinarski et al. 200f)roposesa

model for shifting development to a pathway emphasising

w regional planning that entifiesthe capacity of regions to absorb humarduced changes to the
landscape;

w core areas to be managed primarily for conservation;

w oonstraints on activities that are directly or indirectly destructive to natural values and ecological
processes;

w promotion of economic activities that are, or can be made to be, compatible with those values

and processes;

promotion of management compatible with conservation across all land tenures;

fostering collaborative approaches to conservation and management amamgiidlders; and

FILOATAGEFGAZ2Y 2F + WO2yaASNBIGA2Yy SO02y2Y@QT Sy

environment

eeeg

Various governments have articulated plans, strategies and programs that pick up north Australian
issues (e.g. NRMMC 2010; G204.3) but these come and go or shift focus at a pace inconsistent

with the need for long term commitment-or the Northem Territory, th@erritory NRM Plan (2011)
picks up eme of these themes, but budgets are small and highly variable. The preseralfede
govemment's shift to a strong development emphasis has not been accompanied by a
complementary program to manage connected environmental issues at any of the local, regional or
national scales.

Those with a particular commitment to northern Austradiad sound management for maintaining

and (preferably) enhancing its natural and cultural heritage values need to look beyond the essential
but inherentlychangeableole of govemments to identify and commit to robust approaches to
fundamental goals, likthose articulated by Woinarski and colleagues. We consider that
Development by Design can by a critical contributor because it embodies many of these robust
ideas. If weldesigned for and implemented consistently in north Australia, it can particularly
advance the roles of regional planning, protection of core sites whether within the formal reservve
system or outside it, promotion of compatible economic activities, fostering collaboration and
facilitation of a conservation economy.

In considering the placof DbD in north Australia and the Northern Territory in particular, we
therefore emphasise these important principles and practice and spend little time agonising over the
failures and successes of other strategies and programs. However, we do put degbof effort

into understanding the biophysical, social, cultural, and legal structures and processes within which
DbD must be made to work. The task is neither conceptually nor operationally simple, but we
consider the opportunity too impoént to bedeterred by contemporary shifts in policy or aversion

to complexity.

Above all, we are convinced that a key strategy will be to find ways to harness a portion of the effort
and investment going into the development of northern Australia to not only mariagenpacts of

new development but to rescue systems that have been chronically degraded over decades. DbD is
one of those ways.
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8 THE POLICY AND LEEALVIRONMENT

To complete ouputline of the northern context, herave consider the policy and legal frameris

for management of natural and cultural assetsiorthern Australiaparticulady where they may be
relevantto useof offsetsand to realisingmbitions for northem development. We focus primarily

on the Northern Territory but consider other juristions where useful to illustrate shared problems
or local solutions of potentially wider application. We consider explicitly the influence of federal law
and policy on Territory or state activities.

We sekto examine all laws with the potential to inface the way land and waters and biodiversity
are praected and managed, but confirgetailed treatment to a subset which we considered have
the most direct applicationA list of Territory statutesnd their subordinate instruments at
Attachment 2.

We also approached this task by reference to the key issues and pressures summarised above. We
identify policy statements and law in planning, land use , environmental assessment, resource
allocation and resource managemeastevant to offset desigriWe explare the rolesthat each area

of palicy and lawnightplay in the need for, identification of, and opportunity to support
implementation of offsets.

Development by design is inherently a land use planning system, in that it takes objectives in
sustainable dvelopment and biodiversity conservation and seeks to generate optimal spatial
configurations for achieving both sets of objectiviesadopting this characterisation, we particularly
sought to embed our analysis within the Territory's policy and planimargeworks for either or

both development and conservation.

8.1 Northern Territory policy and law
8.1.1 Planning policy

8.1.1.1 planningfor economic development

Despite the strong development orientation of successive Territory governments, the NT has not
framed specidaws or enduring institutions to plan and then enable regional development or, less
ambitiously, respond to developments or directions initiated by others. There is no equivalent of the
Kimberey Development Corporation in Westem Australia or State Dewelot Areas deployed in
Queensland. Wholef-government responses to large scale development proposals or opportunities
are handled by standing @d hoccommittees, usually convened by the Department of the Chief
Minister'®.

Those committees have litileithe way of formal policy positions to draw on, aside from a general
awareness of a desire to accelerate economic development. Statements like the Framing the Future
strategy (2013) put universal development goals like "land(ing) new local, nationaitanthtional
investment" and say little about priorities or pathways. Emphasis is placed on reducing obstacles to
investment (“fast track”, "minimise administrative requirements”, "support efficient investment
decisionmaking”). Planning by or with goveremt is accorded a relatively minor role. For example,
under the heading "Balanced Environment" the strategy packages the role of land use planning as
mostly urban, with a land use agenda to:

"deliver a land release prograffor domestic dwellings)developa Darwin Regional Land
Use Plan; finalise the Knuckey and Ironstone Lagoons Area Plan and the Katherine Land Use

8 see http://www.dcm.nt.gov.au/territory_economy/major_projects
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Plan. Investigate the potential use and development of Berrimah Faaunew the Tennant
Creek Land Use Framework and previous studies partato land use in the Alice Springs
CBD, and develop an urban densification strategy

This does not mean that there are no goals for more intensive use of rural or remote land: but they
are pursued outside an overarching planning framework. Other Rigathe Future objectives seek
to:

1 "Leverage land and water resourceg:ow pastoral, fisheries and agricultural
businesses.

9 Build our regionsensure investment in the mining and petroleum sectors benefits the
host regions and communitié's.

Matching comntments for broader long term planning for land and renewable resource use are
confined to a tomprehensive Water Plan for the Territory to addr¥sgnanagement of water
resources for the next 50 yedrand "a new fisheries resource sharing framework

Sorre reticence about prescribingantralrole for government in regional development of north
Australiais perhaps warranted by the history of misdirected effort and failure, especially in
agriculture (Woinarski and Dawson 2002; Cook 2009). That longstgfailire, over at least 1/3rd
of the Australian continent, is presently being addressed by a joint committee of the federal
parliament. Ths Inquiry has been tasked to consider potential for development in a wide array of
industries, remove impediments iovestment and growth, and to identify and support investment
in the economic and social infrastructure needed to realise potéftial

It is likely that development directions in the Territory will be strongly influenced by the results of
this inquiry,perhapsincluding the manner in which social and environmental issues arising from
accelerated development are handled. Given extreme dependence on federal funding, how the
Territory Government will be go about asserting its own prioritiparticularly b deliver benefits to
"host regions and communities” in the absence strangregional planning frameworkis unclear.
Many existing sectoral strategies, such as the 2215 agribusiness strategy are probably disabled
by changes of government and havet been replaced. A better contemporary guide to present
govemment intent may be provided by relevant agency strategies made after the last change of
govemment.

For example, the Department of Primary Industry and Fisheries Industry Development Btan 20

2017, commits the agency to:

1 lead wholeof-government processes to identify land and sesea for future food production;

1 facilitate expansion of the Ord Irrigation Scheim® Northern Territory lands;

1 continue to facilitate the release of new blocks horticultural development

1 develop and maintain information on Territory land and water resources to assist prospective
investors in primary industries; and

1 identify opportunities for primary producers to participate in the climate change and carbon
ecnomie<’.

The Department of Land Resource Management's strategy includes:

1 develop a Northem Tigitory strategy to addresase, allocation and management of water

1 determine potential for agrigltural development througtollection and assessment of land
soil, vegetation and water information

19
See
http ://www.aph.gov.au/Parliamentary_Business/Committees/Joint/Northern_Australia/Inquiry_into_the_Dev
elopment_of_Northern_Australia/Terms_of_Reference
20 As will be shown laterthis statement appears out of step with other NT Government treatment of offsets,

but perhaps offers some scope for collaboration

38
WORKING PAPER SUBJECT TO REANEIDIRWORSED BY NAILSMA OR TNC



provide extension serges to assistlandholders in sustainable useattiral resources

manage the impacts of feral animals and weeds on productive and natural systems

build community capacity to mitigate the gative impacts of wildfire, weeds and feral animals
develop anintegrated NT NRM information systérat is accessible to internal and extemal
clientg’; and

1 ensure thatimpacts onatural resources are within acceptable limits in the allocation and tise o
land for development purposes

=A =4 -4 A

Whilst these two statements are more or less compatible with each other, Itis difficult to see how
some objectives, like ensuring that land and water allocation and use remain within acceptable
limits, will be reached inhte absence of committed rural land use planning, irrespective of the skills
and capacity of individual landholders.

The Department of Mines and Energy aims to:

1 implement development zond®r minerals and energgesources

1 deliver an enhancedeoscience aminvestmentattraction Initiative

1 implement case managemefdr start up and compleprojects

9 deliver contemporary mineraland energy policy that reflectse changing economic
environment

1 reviewlegislativeframeworks

1 deliver a transparent and rigkasedapproach to regulatorgompliance and

1 implement a managemergrogram for legacy mines

Again the development goals are clear, but there is no indication how the ambitions will be pursued
to deal with competition among sectoral developers for landfev and infrastructure.

The most recent whole of government Northern Territory development palicy is arguably its
submission to the federal parliamentary inquiry (NTG 2014b). In that submission, government
reiterates commitment to accelerated developmentagriculture and resource extraction. But

rather than treating how development paths set outin agency agendas can be joined up to optimise
benefits and reduce costs, the submission's novelty arguably lies in its approach to land access.

Amendments to ldigenous land rights law are proposed to facilitate lease of land to the NT
Development Land Corporation (DLC). The DLC would then sublease this land to dev&topers.
noted earlier, he Northern Territory has an unfortunate history with this sort of inrtion,

notably the Agricultural Development and Marketing Authority (ADMA) of the 1980s, which
encouraged private investments in cropping ventures. These failed in part due to inadequate
appreciation of environmental constraints (Alford 1989, cited RRED2003). This form of

intervention would also appear to sit uneasily with ambitionddster Indigenous enterprise,

because it places control and responsibility for development of these private lands with extemal
bureaucrats and investors rather tharetin owners and local people. Treatment of other issues (see
provisions ofTerritory Parks and Wildlife Conservation,AcB08 suggests that such interventions
would not be considered on freehold land held by Aadigenous peopléWhen it comes to
Indigenous land, indifference to land use planning appears to be transformed to embrace extreme
forms of planned intervention and centralised control.

The Territory will also seek federal support to resolve native title interests in digrténdscapes
earmarked for development of irrgated agriculturghich will usevater from the Ord RiveFjgure
12).

1 This commitment, building on efforts already made to improve public access to information gathered at
public costmay imgove opportunities for nongovernment actors to develop robust offsets
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In addition to these propositions, additional support for research is proposed to better identify
opportunities in agriculture, mining and petroleum or gas extraction. Atleast in regard to mining,
the 201415 federal budget has delivered, wisimall explorersble to access $100in exploraion
development ncentives to pay ast@fundable tax offset té\ustalian shareholdersThe Territory
budget alsancludes $15.8: for resource exploration ani8m over four yeargo assess the
NorthernTerritory's shale gas potential; and $0.4m pa for administrative support for Ord Stage 3
with indications of additiondlunding to come. It is notable that despite its very modest financial
resources, and extreme dependence on Commonwealth funding for basic services, the Territory
subsidises mining more than does South Australia, and Victoria and Tasmania put togethet (Peel
al. 2014).

In the kinds of sectoral ambitions, overarching Northern Territory policy positions on northern
development and approaches to implementation do not differ materially from the neighbouring
state jurisdictions (e.g. Premier of Queensland 20owever, there is a potentially very significant
difference in the absence from the Northern Territory of schemes like royalties for regions that
return incomes from resource extraction to thegions of origin. Indeed, it has besnggested that
Territory financial systems operate in the opposite direction, with federal funds earmarked for
investment in remote areas being redirected to major urban centres (e.g. Gerritsen 2010).

Whatever the wider policy context for development agendas, they cleagi aad require

substantial land use change and, necessarily, increased pressures on environmental values. But they
make no special provisions to deal with them. Even if ambitions are only partially realised, itis likely
that there will be many opportuniis for productive use of offsets to reduce environmental impacts

or, more ambitiously, link development to environmental improvement. We now consider how
existing policy and law for managing land and resources in the Northern Territory support or
constrainthat sort ofoffset use.

8.1.1.2 planningfor environmental improvement

As for development, there are no general, craggtoral provisions in Territory law for planning

land, biodiversity or resource conservation. For example, there is no equivalent of tiegjioioal
planning provisions of the feder&nvironment Protection and Biodiversity Conservatiori Q9.
Nonetheless there have been several exercises over the last decade or so to identify Territory sites
supporting important natural heritage/conservati values. The Parks and Conservation Master Plan
(PWCNT 2005) set out priorities for building a stronger protected lands network but was never
seriously implemented. $ttechnical corappears to have been replaced by publications on sites of
consetrvatiorsignificance (Harrison et al. 2009; Ward and Harrison 2009), which have been cited
elsewhere in this report§ection11.1.1.).

Neither of these efforts had arow have status in law or wholef government paty. Sites of
consetrvation significance documents are treated in government citation as publications by
govemment staff, rather than statements of government policy. To the best of our knowledge, no
land use, environmental assessment or resource allonaind management laws or wheté-
govemment policies require that these statements be considered in deaisading. They can be
most plausibly treated as the best available siraggency analysis of areas warranting special
attention in conservation athland use planning. They are therefore of value for this study in
providing context for sites warranting special attention and the potential to supifgctive offsets:

in locations that have beesubject to indepth analysis by conservation practitiosavith optimal
access to governmetiteld and managed information on both values and potential threats and the
skills to apply this knowledge.

To summarise, in 36 years of sgtivernment, the Territory has not developed strong regional
planning institutioms or culture. Arguably, deep dependence on federal general purpose funding for
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basic services, and gaining access to tied grants built around national programs for discretionary
spending, works against strong commitment to large scale land use plahgiagng aside

ideological reasons fate-emphasigng planning, agilead hog response to opportunity created by
shifting federal government priorities and private investment decisions may appear togoéfater
immediate benefit

But the absence of wetirafted plans for Territory economic and social development and
environmental management may alsompromisethe Territory's status as a seibverning
jurisdiction with ambitions for statehod@l The absence of compelling, locatigveloped
altematives b centralised national programs may encourage federal experiments of the sort
exemplified by the Northern Territory Emergency Response (see Aboriginal and Torres Strait Islander
Social Justice Commissioner 2008). The intervention required suspensioreofsagtheRacial
Discrimination Ac1975 (Cth) as well as substitution of central bureaucratic control for-local
decisionmaking. The extraordinary land use intervention promoted by the Northern Territory
govemment in its submission to the Joint Comatis arguably an intrderritory equivalent:
extreme measures taken to in preference to serious efforts to fill gaps in participative land use
planning.A northern development pustunshaped by a genuine local narratiy®sitions external
boosters to ove-whelm regional and local perspectives, priorities and knowledge.

8.1.2 Planning Law

Notwithstanding apparent disinterest in regional planning, the Territory does have access to some of
the formal institutions needed to support such work. TRlanning Acenables the NT Planning

Scheme (NTPS 2014), which purports to control land use throughout the Northem Territory. It is
organised hierarchically through framework drawings and area plans that identify the expected
nature of future development. An NT wide fnawork crudely outlines rural, pastoral, agricultural,
urban and national park lands, overaid by indications of areas of mineral prospectivity. Other, more
detailed frameworks are confined to relatively small areas around the larger towns of Darwin,
Katheine, Tennant Creek and Alice Springs. There are several frameworks for the Darwin area,
namely Darwin, Coomalie and Finniss regions.

Zoning systems and their associated maps covering urban and local framework areas prescribe
accepted uses and sets of ddwpment rules applying to those uses. But most land is unzoned and
there thePlanning Achas limited application. An important exception to this gap in application of
development rules arises in regard to clearing of native vegetation, where specifisipre are

made in the NTPS (Section 10.3). Assessment roles and some powers for permitting land clearing are
delegated to the Department of Land Resource Management (DLRM) and the Pastoral Land Board
established under th®astoral Land Ad992 to applyguidelines issued by DLRM.

This admittedly narrow application of the Act outside urban settings illustrates the potential for a
larger role, namely to identify nodes and set parameters for development and complementary
conservation actions at large spatsaales on unzoned land. The Planning Commission has in fact
argued for a central role in supporting Territory development (Planning Commission 2014).
However, despite the potential and the Planning Commission's claims, presently limited coverage of
unzonel land, narrowness of the formal planning agenda in recent whblgovernment statements
(NTG 2013) and precedent all indicate limited will or capacity to manage the technical issues and
tradeoffs involved in planning for large scale land use changexaonple, during 2004/5, a

Community Reference Group on the Daly River charged with development of a land use plan to
manage agricultural developmentwhile protecting natural and cultural values, was unable to secure
the active engagement of planning burezats. Its efforts culminated in a somewhat idiosyncratic

22 http://newsroom.nt.gov.au/mediaRelease/8935
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list of disputed recommendations of limited utility to government (PJ Whitehead, personal
observation).The commuriy group created to carry on thavork has since been disbanded.

Cansectorspecifc land and resource management laws individually or collectively address these
weaknesses?

8.1.3 Land and renewable resource management law

We begin our examination of this question by considering key laws for forms of land use that involve
protection of land fo intrinsic values oto maintainconsumptive use of renewable resources.

8.1.3.1 Pastoral Land Act 1992

This law controls use of the very large public estate (more than 60 million ha) held under pastoral
lease. Leases must be used predominantly for commerciairgy@f domestic stock. Other uses are
permitted provided they do not individually or cumulatively displace pastoralism as the dominant
use. A Pastoral Land Board has roles in decrsiaking about many aspects of lease management,
including approvals ahajor and all but irreversible change like land clearing and irrigated
agriculture. Such change may place additional demands on land, forage and waters, not just on site
but more widely (se&ectiors6.3.1.5and11.1.3.3. Given the Pastoral Land Board's obligation to
promote the economic viability of the pastoral industry and the nature of its membership, the Board
does not appear to be well positioned to weigh diseffects against private esite benefits and

hence to contribute to regionacale plans that take multiple interests into account.

An important Board responsibility is to monitor condition of these public lands, held under leases
that require maintenace of productivity for pastoralism anghtevention or minimisation of
degradation of or other damage to the land and its indigenous plant and aninffaRiéeent reports
(e.g. PLB undated) suggest weakness in meeting these obligations, with very feassdesed in
2011/12 (sed-igure 16 beloyv
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This is unfortunateAthough the Board's monitoring role is constrained to consider indicators of on
site condition, many of the variables relevant to management ofaatpof grazing on future

production, like covers of perennial grasses and areas of bare ground, also indicate erosion risk and
potentially large scale cumulative effects of sedimentation and nutrient flows offsite. Given the
dominance of the pastoral eg® information on its condition is essential for sound environmental
management at regional and larger scales. The present provisions of the Act and the performance of
the institutions developed to apply it do not favour a productive role.

8.1.3.2 Soil Conservain and Land Utilisation Act

This Act is a very old fashioned one, providing a legal and administrative framework mostly suitable
for reacting to evidence of land degradation rather than prevegtt. Although the Act has some
references to wider resportsiities for utilisation of land, the lens applied is mostly the suitability of
soils for specified uses and associated risks of erosion. Vegetation, for example, is seen as having a
role as a stabiliser of soil and landforms under pastoral or other aggr than having independent
value.

I/ 2YYA3aA2YSNI F2NJ {2Af [/ 2yaSNBIGA2Yy Yl & RSOf I N
to land use planning and effective implementation of plans. Determinations of land capability are

used (through preparabn of land system and land unit maps) to contribute to a range of planning

activities, but the Commissioner has no other formal planning ®lgdelines have, for example,

been adopted under th€lanning Acil999 (NTG 2018 for application of land capadlity

assessments, including soil issues, which must accompany subdivision applications for zoned rural or
unzoned lands. A Soil Conservation Advisory Council may provide advice on land utilisation matters,

which the relevant Minister could choose to prote in land use planning. But the Coundil, if it is

populated at all, appears to have no present role in plannihg contemporary role appears to

emphasise agency technical support for decisimasleunder other law.

8.1.3.3 Territory Parks and Wildlife Consetioan Act

The title of this Act indicates its key role in declaration and management of protected lands. A

companion law, théParks and Reserves (Framework for the Future@0z sets a target for a

comprehensive systems of parks and reserves, whicHineke as:

(a) developed in partnershifgwith) the traditional Aboriginal owners of the parks and reserves;

(b) benefitting traditional Aboriginal owners by recognisimguing and incorporating indigenous
culture, knowledge andecision making processes;

(c) protectingbiological diversity;

(d) servingthe educational and recreational needs of Territoriansl visitos; and

(e) enjoyingwidespread community support.

The present network is presumably not regarded as comprehensive because govemment analyses
identify many areasf high conservation significance outside the protected lands network. This
creates a substantial "space” for informed use of offsets. And the TPWCA, in addition to providing
for formal declaration and management of conservation parks, provides other anexchs for

protecting important places and phenomena. It provides for management of populations of wild
plants and animals wherever they occur, including declaration of essential habitat. It dogs this

part through wildlife (both plant and animal) marexgent programs for conservation and

sustainable use.

Conservation management programs provide special measures for protecting and fostering recovery
of populations of threatened specigshich will require consideration in any regional development
propostion. Andin turn can be modified to add new measures to cope with related change.
Provisions are made for agreements with landholders to protect sites outside the formal reserve
system, involving covenants that can be registered on (s Fitzsimmonand Carr 2014 for a
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discussion of statutory covenants and their use and effectiveness in Australia). However, application
has been compromised about concerns about compatibility withRbstoral Lands Aeind the

extent to which agreements may trigger hitg under theNative Title Ac{Cwlith). Agreements with
Indigenous landholders may be less problematic. For example, the Dhimurru IPA in north east
Arnhem Land is subject to an agreement under the TPAMB#t sets out how the Territory and

other partieswill work together to achieve conservation objectives.

Landholder obligations and government powers to require control of invasive species that threaten
natural values are also specified. These powers and prerogatives are exercised by the Parks and
Wildlife Commission of the Northern Territory.

The Act also provides for managing commercial use of native plants and animals. Accessis granted
through permits theoretically issued in accordance with a management program approved by the
Administrator (functionakquivalent of a state governor). In practice permits may be issued in the
absence of such programs, which, as in water manage(ehow), are usually framed and

approved when emerging levels of demand are thought to require regulation. TrR&t&Blished

programs are usually also submitted for approval under federal lawEBBC) to cover obligations

under the Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES),
when products may be exported from Australia or are kinto other endangered species subject to

trade.

The Territory has approved programs including commercial use for two species of crocodile, magpie
geese and cycatfs Part of the rationale for investing in programs for sustainable use is to provide
finandal incentives to landholders for protection of wildlife habitat (PWCNT 1997). Evideatce
thisworksis relatively weak, aside from an example of crocodile harvesters on a pastoral property
acting to protect nest sites.

The protected lands system enallby the TPWCA clearly has a key role in effective regional land
use planning, to protect a geographical subset of natural and cultural values of all kinds, as well as
maintaining the ecosystem services that enable other land uses. The array of optiosedaring
conservation obligations on lands and seas; managing threatened ocabwedant species; and
facilitating livelihoods based on sustainable use of wild plants and animals in preference to habitat
modification, all offer useful tools for impleméng large scale land use plans. The TPWCA was the
principal vehicle for implementation of the now defunct Territory Ecolink program, designed to
achieve a system of ecologically connected lands managed by govemment and private interests for
conservation Reference to th&colinkprogramappears to havéeen expunged from relevant

agency websités,

8.1.3.4 Heritage Act

This law protects cultural and natural heritage places and objects. For most classes of places or
objects, specific nominations are made andegsed against criteria in the Act and declared by the
relevant Minister. In addition all Aboriginal and Macassan archaeological places and objects are
automatically declared. This offers a useful measure of protection in that developers are obliged to
congder their significance and the implications of disturbing or destroying them. However,
protection is not absolute and many developments proceed even when destruction or damage is
dictated by the particular development, such as the location of an ore bwtg extracted.

2 http ://www.atns.net.au/agreement.asp?EntityID=1530

?* http //Irm.nt.gov.au/plants-and-animals/informatiorand-publications/approveemanagenent-

E)E!ans#.u3_v1ijm_4v_G o _
remnant descriptions of the scheme can be found at other-gomernment sites including

http://www.greeningaustralia.org.au/uploads//General%20pdfs/NT_EcoLink_prospectus.pdf
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Although the Act potentially deals with both natural and cultural heritage, there has clearly been a
strong operational emphasis on the cultural. The few listed natural heritage places are mostly in
parks or reserves already protected er laws or cover things like historically significant

individual trees rather than significant areas. A niche use may be to declare as heritage sites areas of
essential habitat for wildlife on nemdigenous freehold lands, where provisions of Treritory

Parks and Wildlife Conservation Alct not apply.The prospects of deployment of the Act in this way
being acceptable to Indigenous cultural interests would probably be increased if the monitoring and
enforcement capabilities of the responsible agem®&re increased considerably. Penalties for

damaging declared places or objects are potentially substantial (up to 2 years imprisonment).

The orientation of the Act and its application to often small sites and individual objects limits its
utility as a planing instrument. Its relevance lies chiefly in establishing a class of sites that will
require consideration in any planning exercise.

8.1.3.5 Northern Territory Sacred Sites Act
This law is designed to:

effect a practical balance between tXeneed to preserverad enhance Aboriginal cultural

tradition X and the aspirations of the Aboriginal and all other peoples of the Territory for

their economic, cultural and social advancement, by establishing a procedure for the

protection and registration of sacred sitesppiding for entry onto sacred sites and the

conditions to which such entry is subject, establishing a procedure for the avoidance of

al ONBR aArisSa Ay GKS RS@PSt2LISyld FyR dz&asS 27F f
Persons wishing to use or carry out work on land registered as a ssiteaday apply to the AAPA
for an authority certificate, which, if issued, will set out the areas in which work may or may not be
done and other conditions attaching to the work. The AAPA's decision can be reviewed at the
request of the applicant by the Mister who may override and issue an amending authority. Land
registered as a sacred site may be acquired by government and vested in the AAPA to improve
protection of sacred sites. There are substantial penalties for damaging sacred sites and there was a
recent successful prosecutign

Many sacred sites are valued by their Indigenous custodians for a role in maintaining the health of
wildlife populationsRespect for Indigenous views requires thath sitesretreated as significant

ina whole of societyiew of good practice in biodiversity camsation. Indeed, suchlacescanplay

a significant role in conservation when evaluated from an orthodox scientific perspective (Joshi and
Gadgil 1991; Dudlest al.2009).

As with theHeritage Actthe relevane of this law to planning at large scales islgmarlyidentifying
and protecting individual or sometimes linked sites that require special consideration.

8.1.3.6 Fisheries Act

This statute and associated regulations control the taking of fish and other aqteafierlcommerce
and recreation from fresh and marine waters. An important mechanism for implementation is the
framing of management plans which have the status of legislative instruments. Measures may
include specification of methods, locations and scdléake, as well as creation of reserves for
protecting aquatic life. ThEisheries Acilso regulates aquaculture.

The Act's formal objects also make some potentially important statements about the way it will be
applied. Its objects refer to ecologi@lstainability, management at the level of ecosystems,

%® preamble toNorthern Territory Aboriginal Sacred Sifest 1989
21 http ://www.aapant.org.au/bootucreeksite-damage.html
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protection of fish habitats, and promoting "fairness, equatyd access" to all groups in

"stewardship" and 8ptimum utilisatiort’ of aquatic resources. These ideals cannot be achieved
without a strongcommitment to and good tool&r planning. However, thdraft "fisheries
resourcesharing framework" alluded to in Frang the Future (above) appearslatie more than a
statement of the process the relevant agency will follow in dealing with any pdrtyseeks change

in allocation processes (DPIF 2013). And the details of that process, in giving a primary role to
industrydominated fishery management advisory committees, would appear to weaken prospects
of real innovation towards more equitable arramgents.

A comprehensive framework would ideally be underpinned by some sort of geographic perspective
to identify those who should involved and arrangements to accommodate regional differences in
issues and circumstances. Unfortunately, there is no histbfisheries management bringing a

keen spatial perspective to resource management, with most licensing systems leaving choice of
harvest sites to licence holders and so compromising the ability of local communities to integrate
commerdial fishing pressusenith their own livelihoods and environmental management obligations
(Whitehead and Storrs 2003; Whitehead 2012). Precedsunth as failure to clearly integrate

fisheries management powers with management of the Cobourg Marine-Ris&offerslittle

prospect that theFFisheries Aatill be used actively to support integrated planning at any scale.

8.1.3.7 Water Act

This legislation establishes the conditions under which water claimed as owned by the state may be
accessed for consumptive use. It does not heatermal objects. Its description kswv "to provide

for the investigation, allocation, use, control, protection, management and administration of water
resources" early outlinesoperational ntent but give little insight to the principles that will be

applied. Activities and functions potentially include water markets, although no formal sale of water
under a water allocation plaappears to haveccurred in the Territory yet.

Beneficial uses are defined agriculture aquaculture public water supplyenvironment cultural,

industry (including mining or petroleum activitiegndrural stock and domesticEnvironmental

wateristo maintain he health of aquatic ecosystems and cultuahteet aesthetic,ecreational

and cultural needs. For nemining irdustrial, agricultural and pastoral producers and water supply
utilities, allocations are determined and licences are granted from a consumptive pool, determined
by estimates of sustainable yield and, in systems where they have been established, thrdeigh wa
allocation plans (WACs) approved by the relevant Minister. Where there is no WAC the consumptive
poolis limited to no more than 20% of the sustainable yield.

The specification of environmental and cultural values of water along with other usesdsptoally
distinct from some other resource extraction laws (below) which treat environment as a side issue,
to be looked afterwhen "practicable". However, this conceptually strong aspect of the law is lost in
implementation. There is no formal allocatiofwater to the environment or culture and no

institution with specific power to hold and deploy such water entittements. Neither the NT nor any
other Australian jurisdiction has developed explicit allocation or manage meamgements for

cultural water.Cultural watetas tended to be confounded with environmental water in treatment
of allocations (see, for example, page 15 in NRETAS 2009).

The Act provides processes for regulating construction of impoundments and discharge of pollutants
to water. Thepollution management powers are mostly delegated to the NTEPA8(4e®below
under Environmental impact assessment).

Water allocation plans may be made at the discretion of the Minister but are not mandatory. Agency
policyis to declare water control districts and establish a planning process when demand increases
enough to raise concerns about competition for water and sustainability of use. It is not clear how
thresholds of concern are set, but they perhaps need improvetrbecause one of the water

resources presently in the planning phase may be at risk ofal@ation (Nolan 2010). The only
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water allocation plan approved for the Top Etfdr the Katherine Tindall Limestone aquifemakes
no separate provision for ttural water. And, as mentioned elsewhere, does not make explicit
provision for mining water.

Many decisioamaking powers are vested in the statutory office of Controller of Water Resources.
This pompous nomenclature is congruent with the prerogatives @élkcabmpany it, allowing, for
example, issue of licences for extraction of ground and surface waters outside formal water plans.
Large proportions of the estimated consumptive pool can be issued, at no financial cost to the
recipient, and without formal assment of effects on the interests of other potential users: issues
that a water allocation plan is designed to address.

Even when plans have been drafted, decisimaking carappeararbitrary. In justifying issue of a

very large licence from the Tinllimestone aquifer outside a water control plan, government in

part justified the decision on a mgpecified water model: treated as wrong because it had drawn on
all available rainfall records rather than the most recent 40 years, when rainfalls padesyly

been consistently higher (Applegate 2013). There has been no detailed explanation of the decision
to ignore early records of sequences of very low rainfalls, but it was apparently based on a belief
that the relevant regional rainfall regime wasrmmanently reset substantially higher with effect

from the mid-1970s. Presumably this approach will be applied to other models, redefining estimates
of water availability throughout the NT tropics, coincidentally at a time when expansion of broad
scale irrgated agriculture is also being vigorously promoted.

The apparent confidence in higher projections of sustainable yield used to justify a very large
allocation is undemmined somewhat by the connected argument that the relevant draft water
(Mataranka) alleation plan for the Tindall limestone aquifer does not apply because it needs
recasting to secure a water supply for the town of Ngukkur. The town draws its water supply from
the downstream Roper River, which is dependent on inputs from aquifers to maidiaiseason

flows. Such an obvious omission from the planning process indicates fundamental weaknesses. A
Catchments Advisory Committédasrecentlybeen established for the community to have input to
Territory-wide water and land use policy. Governmdrats argued that resoure®r region specific
planning committees will remain in place. Howe\arthe time of writing (June 2014¢cords on the
agency websites for northern committees report no activity for more than 20 months.

In its most recent reporbn water planning, the NWC identified thecompletedevelopment of the
water planning process and its dominance by incomplete plans, weak monitoring and reporting,
fragility of nonlegislated arrangements allocating water to mining and petroleum extractial

lack of transparency in such allocaticasweaknessgdNWC 2014). Present arrangements and
performance in water management do not match the NWC's expectations for high standards of
water managementin north Australia (NWC 2012).

Interestingly, theAct includes none of the language about equity of access and fairness seen in the
Fisheries ActNotional allocations to Indigenous people to provide for future development of
Indigenous lands have been repudiated by govemment, degpéteiousinclusionin a duly

approved water plan (Katherine region Tindall Limestone aquifer: NRETA 2009).

Notwithstandingtheseoperational quirks, th&Vater Acthas the potential tosupportmuch of the
institutional infrastructure needed to conduct and implement effeetregional land and resource
use plansespecially if carefully coordinated with application of other relevant law. Recent acute
changesn practiceillustrate the fragility of the Terrtory water allocation process when uncoupled
from welkdeveloped poly and sound development and conservation planning. And they also
underline the improbability of full restoration any time soon of serious, commtased planning
processes thagenuinely influencexercise of power.

28 http://newsroom.nt.gov.au/index.cfm?fuseaction=viewRelease&id=12030&d=5

47
WORKING PAPER SUBJECT TO REANEIDIRWORSED BY NAILSMA OR TNC



8.1.3.8 Weeds Management Act

As well as condlling the movement or cultivation of invasive plants, this law sets obligations for
landholders to control weeds and provides for government to frame weed management plans. In
addition, government may support landholders with weed management activitiegenitis in the
public interest to do so. Weed management plans will be important components of sound and
integrated land use plans.

8.1.3.9 Bushfires Act

Unplanned or poorly managed fire is clearly damaging Territory landscapes and their conservation
and culturdvalues ¢ee Sectiosn 6.4.4and11.1.3.8.

TheBushfires Act980 provides for use and prevention of fire in rural settings. Its orientation is
strictly to protecion of life and property: the word environment is not used in the statute. Although
clearly not designed for managing environmental issues, it does permit landholders to use
prescribed burning for any legitimate purpose, which has included environmert@hgement. The
Act also establishes some infrastructure for integrated regional approaches to fire management:
through regional committees and scope to determine fire protection zones and fire danger areas
influencing allowable actions, but does not othéses provide formal recognition and support for
regional plans of prescribed burning.

8.1.3.100ther Acts

TheEmergency Management Aistmostly concerned with response to natural and amaade

disasters. Large scale or severe impacts on environments would natsasitg trigger its provisions
unless those changes put human life and property (including animals and plants used in production)
at risk. Its relevance to land and resource use planning arises chiefly in the potential for other plans
to be overridden atleast temporarily to deal with emergencies, including those including responses
like use of biocides to control animal or plants disease. A number of other laws liBgoflogical

Control Actand theBiological Resources Auld be relevant under excephal circumstances but

too infrequently to warrant detailed consideration here.

To summarise, the array of land and resource management and conservation law summarised above
could be used collectively to provide heads of power for framing and implengatand land use

plans for securing sustainable development. Even without deployment d?ldnening Acbeyond

its present land clearing provisiarescombination of th&Vater Actand Territory Parks and Wildlife
Conservation Actould be used to engaghé community in planning to foster enterprises based on
renewable resources while maintaining ecosystem services and protecting other valued natural and
cultural attributes.And engagementin planning will increase the capacity of local communities to
frame their own development ideas and then take advantage of emerging opportunities (McGuire
1994).Deploying these laws in thistegratedway would, however, be unprecedented in the

Northern Territory and, based on experiences like those in the Daly Reverg$y challenge both
political and public sector systems and personnel.
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8.1.4 Managing nonrenewable resource use

We now tum to laws that regulate access to land (across different forms of titte or designated land
use) for taking norrenewable resources: #i is, for extractive industries. Do they also offer tools for
delivering the landscapeahbat local society mawant, as distinct from those that haphazard
development dictates thatheyendure (Hamblin 2000)?

Important general features of these laws ateat they: often deny land owners much influence over
activity on their land; recognise that activity is often relatively short term (for a few years to
decades); extraction of the resource can involve extreme levels of disturbance; and this disturbance
canconstrain other options for uses of land over the very long term. There is therefore a necessary
emphasis on rehabilitation of sites after extraction of a ienewable resource stops.

Theirparticularsignificance for land use planning is that they caaraide plans made to achieve
other objectives.

8.1.4.1 Mining law

Key Northern Territory statutes covering mining include hiring Management AcandMineral
Titles Act

TheMineral Titles Acestablishes mechanisms for granting access to land and watees Xoration

and extraction of minerals or other extractive materials like sand. Although consent is required for
preliminary exploration, it may not be unreasonably withheld. And when an exploration title is
issued, holders are required only to advise lawders of proposed activities. Parks and reserves are
not necessarily protected from exploration or extraction, but the relevant Minister may specify
conditions. Holders of mineral title have the right to use or divert water for the activities covered by
the title.

The Act provides for reservation of areas from mining and cancellation or reduction in the area of a
mineral title if "beneficial to the Territory". Definitions of benefit in Regulations include protection of
flora and fauna. These provisiorsutd be used to offer nominal protection of offsets from future
mining, but given ministerial discretion, the security offered is relatively weak compared with other
forms of land use regulation.

Mining and energy law is characterised in all Australiaggiictions by very limited rights of
landholders, emphasis on its distinctness from other forms of resource management, and in the
process, "immunity" from many of the controls that apply to other components of the resource
management and conservation armantarium that governments have built. For example, the
National Water Commission (Maywald 2013) has noted the anomalous treatment of water for
mines which may be takenutside normal planning processes

Indigenous landowners have soradditionalrightsunder federal law to refuse access early in the
exploration process: a right that has been exercised in a number of cases. Rights as originally
recognised were relatively strong right of veto at all stages of the mining process under the ALRA,
and a rative title right to negotiate where native titte had not been extinguished (e.g. pastoral
lands). ALRA provisions were weakened in 1987 to allow veto only at the exploration stage
(agreement to exploration could not be followed by refusal of extractibiaive title rights to

negotiate were also tightened somewhat in 1997. The right for Indigenous people to withhold
consent to exploration does not apply to extractive materials like sand or gravel.

In many parts of Australia, there is public dissatigéactvith the limited capacity of all landholders
to protect their lands, most obviously triggered by the multiple intrusions over large areas necessary
for coal seam gas extraction and associated risks to gratatdrs (Windle and Rolfe 2014). In the
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Territory similarconcerns have been raised by both Indigeffi@rsd norindigenous landholdetd

As noted earlier the Northem Territory Government has in one case responded to such expressions
of public concerrabout new modes of miningy executiveiat rather thanformal action and

proposed an indefinite "ban" on sd@ed mining in the Groote Eylandt aféan an informal public
statement The Department of Mines and Energy continues to refer to a general moratorium on
seabed mining pending an Inquiry begurebstatutory body that has since been abolisiedrhe
ambiguityherereflects the ease witlwhich positions couldbe changed.Theyprovideat best a

limited basis for comprehensive land use plannidgntifyingvalues and sites that warrant long

term protection from mining or other severe disturbance.

TheMining Management Agbrovides for management of mining sites for environmental protection
and worker and public safety. Its objects are to:
(a) ensure the development X mineral resourceX with environmental standards consistent
with best pracice in the mining industry; and
(b) protect the environment by:
i. authorisation and monitoring of mining activities; and
ii.  requiring appropriate management of mining sites; and
ii. requiringX a management system forthesiX T | Yy R
iv.  audits, inspections, investigations, monitoring and reportongcompliancawith X
standards and criteria; and
v. specfyingobligations of all persons on mining sifes protectingthe environment;
and
(c) assistX industry to introduce programs aontinuous improvement to achieve best practice
environmental management; and
(d) promote X relationships between the mining industry and communities affected by mining
to facilitate the provision of economic and social benefits to those communities; and
(e) minimise the liability of the Territory by requiring the payment of secufity ¥ 2 NJ
rehabilitation of mining sites or to rectify environmental harm caused by mining activities;
and
(f) requirepayment of a levy to provide funds for:
i. aMining Remediation Fundnd
i. effective administraorX G2 YA Y A Yéndr@mehtsdlhandadsed Fye
mining
To a reader from outside the mining industry this appears as a peculiarly unambitious approach to
protecting the public interest. The flow of ideas can reasonablydraphrased as:
(1) the mining industry will set standards;
(2) govemment's role is to help industry meet those standards; and
(3) govemment will still accept some liability to fix problems caused by mining to industry
standards; and
(4) itis acknowledged that indust standards have been and are expected to continue to be
insufficient to protector repairimportant values because an ongoing levy is required for
remediation.

Complying withitheseobligations is compromised by the detail of Territory mining and othécyo
and law. For example, by repudiating biodiversity or other offsets, the Territory is inviting actions
inferior to industry best practice (e.g. ICMM 2006; |UCWMM 2013, MCA 2014), and weakening
govemment's capacity to support industry to take up angtceed in applying best practice. Design

29 http ://www.abc.net.au/news/201403-27/nt-cattlemenfight-for-voicein-miningboom/5350508

30 http ://www.abc.net.au/news/201306-12/groote-eylandtseabedminingtotal-bannt-govt/4749576

3 http ://www.nt.gov.au/d/Minerals_Energy/index.cfm?newscatl=&newscat2=&header=Sea%20Bed %20
Mining%20Moratorium
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of the Mining Remediation Fund also appears likely to set challenges for maintaining best practice in
rehabilitation over the long term. Immediate access to funds through levies have been traded off
against the gie of rehabilitation bond required of mining companies, placing at risk capacity to deal
with future problems (se&ection0above). The suggestion that this fund may be used to ensure
effective administration bthe Act is also of concern, if this means that costs are to be shifted from
existing agency budgets to a levy received at the expense of long term rehabilitation capacity.

There would appear to be some potential for existing laws to be used to sumapdnal land use
planning. For example, provisions of thineral Titles Actor reserving sites from exploration or
extraction and reducing the size of titles could be used to "tailor" effects on other land users to
optimise tradeoffs of one use for anadin and minimise impacts on ecosystem services. Some of the
language of the administering agency in their strateggation8.1.1.1 abovg namely to

"implement development zond®r minerals and energgesource$ could be t&en to imply an

intent to identify regions of unusually favourable prospectivity and perhaps proximity to
infrastructure. This would have the virtue of identifying, for othard users with incompatible

needs, sites to be avoided. More optimistically,mpiang for such zones would identify particular

risks and include standards for environmental management to provide reassurance to the public and
regulaory certainty for miners. Regionaltgilored standardsould be set as conditions for
exploration and gtraction to promote compatibility with other usessd to avoid the cumulative
impacts invited by case by case approaches.

8.1.4.2 Petroleum and gas extraction law

ThePetroleum Acis the principal legislatiofor petroleum tenure, exploration and production
onshore andoninland waters of the TerritoryThe Petroleum (Submerged Lands) Act (8bVers
tenure, exploration and production in NT coastal watérsploration activities include airborne
gravity and magnetic surveys, grouhdsed seismic surveys and wailling. Production may
involve further well drillingconstruction ofgathering systems and production facilitiels. regard to
environmental issues, the Act requirethé reduction of risksso far as is reasonable and
practicable(our emphasis)of ham to the environmentX b ®

In 2011, the Department of Mines and Energy began a review of the suitability of current legislation
with a view to accommodating unconventional gas (in the Territory mostly shale gas). The report
from that review emphasisedwironmental matters, including better integrated management of
water, and recognised the need for baseline data on groundwaters "prior to unconventional gas
resource activiies®. The agency proposed deal with most of the matters raised by making new
Regulations under th@etroleum Actbut that work does not appear to have been completed.

The Government haalsoannounced an independent Inquion hydraulic fracturingo be

conducted during 2014fhe NT EPRas said that "iexpects to use the outcoes of the inquiry to
develop environmental assessment guidelines or standards to assess and manage fracturing
activities in the Northern Territo§>. The Inquiry's terms of reference (Attachment 3) are strongly
operational in focus: that is, how to do unoeentional extraction better. The Commissioner has not
been asked to address the big issues that have been contentious elsewhere, such as conflicts
between agriculture and extraction, rights to refuse access, and competition for water. They do not
refer explicitly to special environmental standards that should be applied to this class of activity, or
ways of protecting high value natural or cultural heritage assets from the multiple intrusions that
appear to be inherent in the technology. Interpretationtbé relevance of the terms of reference to
cultural and social issues depend on what "environmental risks and environmental impacts" are
taken to mean, but there is certainly no overt direction to consider specifically Indigenous or other

%2 http //www.nt.gov.au/d/Minerals_Energy/index.cfm?header=Legislation%208&%206%20Petroleum
8 http ://www.ntepa.nt.gov.au/news/2014/hydraulid€racturinginquiry
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cultural concernsor intangibles like loss of amenity. This narrow fososld appear to make it
much more difficult to followproposals in the 2011 report for closer integratiaith work on water
resources

As withmineral extraction, the option exist to reserve "blotk®m exploration or extraction and

set conditions for all activity, again at Ministerial discretion. Willingness to deploy these powersin
NEIA2Yylf fFYyR d&AS LXFYyyAy3as AyOf diakdbg bRSGSE 2 LIV
implication, nondevelopment or restricted development zonesouldhelpreducerisk of land use

conflict, especially in the development of unconventional oil and gas extraction

8.1.4.3 Geothermal energy extraction law

Objects of theGeothermal Energy Aateto promote exploration fogeothermal energy resources
including the right to occupy areas of laridr exploration and productiopandto protect the
environment during these activitie3he general tenor of the act is similar to Territory mining and
petroleum laws in terms of emonmental management, imposing a general obligation to take care
of the environment. More specifically, authority holders must takeralsonable actions to prevent
contamination between aquifers arftydrocarbon bearing formations ¢égakage from, or pdution

of, aquifers or hydrocarbon bearing formatior@iven apparent dismantling of NTG institutions
dealing with climate change and related emissions management, it is not clear how issues like
methane emissions would be handled. It may be that thests s issues will be picked up in the
fracking management inquiry to be conducted in 2QddeAttachment4).

Provisions for reservation of areas from this activity are similar to those for extractive industries,
again offeringpotential to facilitate moe effective land use planning.

To summarise, laws governing extractive industries do provide some options for building protection
of sites valued for natural and/or cultural attributes into decisimaking processes within joined up
plans for sustainablase of landscapes. Reference in agency strategies to identification of
development zones could be taken to imply some interest in planning to deal with the
environmental and social impacisfoci of more intensive activity in an integrated way.

Optimisti@lly, the at least rhetorical references to such options perhaps provide an opening for
initiating dialogue.

We have devoted time and space to consideration of options to support planning of land use in
Territory lawnot just becaus the DbD processes depe on planningbut because embedding
offsets in plans for healthy landscapes improves prospeasdfiringlysucceskl offsets We turn
now to law dealing specifically with environmental assessment processes and options for
deployment of offsets.
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8.1.5 Envronmental impact assessment

The core Northern Territory law for assessment of development proposals Enthieonmental
Assessment Ad982.Processes are described in tlgvironmental Assessment Administrative
Procedured984. Penalties are prescribadthe Environmental Offences Penalties A8¢96. These

laws are predominantly reactive and procedural in focus and provide litle guidance on the reasons
for undertaking environmental assessment or the environmental objectives or management
principles thawill inform analysis and decisianaking.

Enactment of theNorthern Territory Environment Protection Authodtgt 2012 created an
independent authority with the role to undertake functions in environmental assessments and
waste management and pollutiozontrol. That law provides more information on intent,
emphasising sustainable development and effective waste management and minimisation. The
NTEPA may advise the Minister on environmental matters on request or offer advice on its own
initiative. The Acbbliges the relevant Minister to give reasons for failure to follow advice.

The NTEPA also administers law, Yiaste Management and Pollution Control AodMarine

Pollution Act for regulating industrial and other discharges to the environment. Qigets to water
(freshwater and marine) are also regulated under Water Actand discharge licences issued by

the NTEPA. Most discharge licences are issued for sewage, mining, aquaculture and dredging spoil.

In accordance with the statutory requiremert tarry outits functions in ways thatficourage
community involvement and engagemérand "ensure transparent processes and provide certainty
to business, the NTEPA has embarked on a program to issue guidelinesassasent practice
(NTEPA 2013h 2014b-f). However, the additioal detail on intent and method remadrfairly

sparse. For example, the NTEPA (20R8dicyon recommendations made in reports arising from the
assessment of public environmental reports and environmental impact statechaa$sot mention

the mitigation hierarchy and alludes only to thgoidand minimise obligations: there is no mention

of restoration or compensation.

The NT environmental assessment process, including its interactions with the federal assessment
systems is stwn in the NTER&sued flowchart copied at Attachment 3. Those interactions are
managed, as with all state jurisdictions, through a bilateral agreement with the federal govemment,
a new version of which is presently under review (DoE 2014). The gt pfesent federal

govemment is to have a one stop shop for all assessments, including those that trigger the EPBCA.
Both Territory and federal law require thatost substantial projects are assessed. The aim to
simplify without necessarily ensuring coatitility of policy detail and procesaises important

guestions for offset deployment in the Territory.

8.1.5.1 Offsets and EIA

Arguably the most unique and distinctive feature of the linked processes summarised in the NTEPA
flowchart is theanomaly created byelrritory decision to reject a role for environmental offsets in
local processes. The NTEPA's (BP@Bidelines on environmental offsets notes that:

Unlike environmental assessment legislation in other parts of Australia, the Northem

¢ S NNIEOVEddderdei Assessment Antakes no provision for imposition of an
environmental offset, or social or other community benefit, as a part of an assessment or
approval process. The NT EPA has no role in requiring, developing or managing
environmental offsets ormiilar requirements in conditions of approval.

But providing offsets may be set as a condition of project approval under the EPBG&¢Eer

8.3.1 below, drawing on the federal government offsets policy (SEWPAC 20&2)irah bilateral
agreement cited above specifies thahan preparing Assessment Reports on relevant impacts under
this Ageement, the NT agrees to take accountli Commonwealth Environmental Offsets Policy.
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Where offsets are identified as necessarnnieettheserequirements, they may be sepmely
identified in the report.

Itis difficult to see how the NT can discharge this obligation when its assessment authority says it
has no role and presumably seeks to develop no capacity to identify and affsess aapable of

dealing with matters of national environmental significance. More broadly, the Territory decision to
eschew use of offsets can reasonably be interpreted as a willingness to allow residual damage from
developments to go uncompensated. Puesably the Territory public are expected to meet those
costs, at least where they cannot draw on Commonwealth processes for offsets. An obvious if
unlikely alternative interpretationthat the Territory will not approve developments unless they can
be deggned to preventinydamage- makes no policy or operational sense.

But there is perhaps a third option, alluded to in a number of the NTEPA guidance documents.
Guidelines on "environmental offsets and associated approval conditions” (NTEPA 2013xhanply t
social benefits may compensate for environmental losses and, by invoking the role of the Indigenous
land councils in negotiating social benefits, that this tradeoff is especially relevant to Indigenous
people. That implication is reinforced by a statmhin "guidelines for .. economic and social impact
assessment" (NTEPA 20]) 4hat:

It would be time and cost effective to coordinate economic and social impact assessment
with preparations for meeting the potential requirements of(sit)any perceiveaeed for
environmental offsets or meeting similar approval conditiéns

This rather opaque sentence could be taken the mean that the NTEPA expects developers to "pay
off" environmental damage through social benefit packages that have, for example, iashe p
included items like community swimming pools, which although important contributors to
recreation and health in remote and impoverished townships, clearly have no connection with
environmental condition. Is it being suggested that such immediate pbehefits are regarded by

the Northern Territory Government or the NTEPA or both as sufficient to offsetlonger term public
costs in accepting environmental damage?

Clearly Territory law, policy and practice leave animportant gap or at least idiosgnvaattion in
application of the mitigation hierarchy that others might choose to fill or correct. Otherwise
management of environmental quality in the Territory is likely to fall below standards applying in
other jurisdictions, where there are generalligations to compensate for unavoidable residual
environmental damage with at least equivalent environmental benefits. We return to this issue later
in thispaper.

Significantly for the implementation of the DbD process, which depends in part on caacity t
influence design of projects to optimise siting, the NTEPA approach may block the opportunity to
become engaged early enough in the mitigation hierarchy to influence such decisions. This issue is
taken up later in proposals for a Territetyned process.

8.1.5.2 Assessment standards

In regard to present environmental standards, a scan of past environmental assessments indicates
that a recurring feature of EIA in the Terntory is treatment of uncertainties about the scope or scale
of possible impacts as best regetl through monitoring (Attachment 1). The prevailing quality of
monitoring, for a major facility is indicated by the conclusion of the Independent Monitor on the
McArthur River mine in its first report on environmental performance:

Much of the monitorindnas been assessed as inadequate to barely adequate in evaluating
SYG@ANRYYSyYy il f LISNF obactvedO® 2 (C dANII KBS NY 2 NSy XY LIN.
environmental management and acting as an early warning system for emerging
SYOGANRYYSyYy Gl t mnokei(BEE2067F Kl a 0SSy
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The mine nanagement's proposal to adopt livestock standards for water outside the mine on the
grounds that the mine lies within a pastoral lease suggests low regard for the views of the public and
especially Indigenous people with ¢amary ties to this country. Recurring concerns about
management are illustrated by presently unresolved problems with spontaneous combustion of

iron sulphides in rock dumpyand associated emissions of sulphur dioxide), indicating the scale of
risks ofacid formation and suggesting thatoblems formanagement to prevent acid drainagee

also likely

The wait and see approach and regulator acceptance of proponents' proposals to monitor has been
too infrequently accompanied by analysis of plausible oesgs if outcomes are then found by
propeny designed monitoring programs to be unsatisfactory. And regulators have rarely required
commitments from proponents about specific responses or their funding. It is therefore unsurprising
that the Territory has pblems with "legacy" mines.

And use of the term legacy is arguably misleading: regulatory decisions for these "legacies” were
made under laws and processes broadly similar to the existing statutes as little as 15 years ago.
Environmental assessment repggisuggest that many of today's legacy problems were not failures

of knowledge and unawareness of substantial risk, but rather failures of bureaucratic and/or political
will to deal effectively with known risks: risks identified during the assessment gsoéhether the
recentlycreated NTEPA will be able to correct such weaknesses, within a legislative framework that
is broadly comparable in intent with other jurisdictions but considerably less prescriptive than some
(e.g. Western Australia) remaito be seen.

Encouragingly, the NTEPA has issued public reports on two problematic existing mining
developments (NTEPA 2013a, 2014a). This openness contrasts sharply with the longstanding practice
of NT mining regulators to treat information on impacts as atetitial; and is consequently very
welcome. However, those reports also highlight the less favourable implication that "residual”
impact in the Territory can be severe. There would appear to be a stockpile of candidate sites for
deployment of offsets emphé&sng rehabilitation. However, many of these are likely to be
extraordinarily difficult to repair. As a consequence, a preferred approach appears to be to keep the
most difficultproblems in operation (e.g. the Mount Todd and Redbank mines) so that dosts o
management are to at least some extent defrayed. Whether maintaining operdtdnslude very
substantial expansion of extractiatimately leads to larger and even more intractable problems in
the long run remaingo be seenThe difficulty is illusated by the NTEPA's conclusionin its
assessment report thatthere remain substantial unresolved riskskey receptors from the

Project®.

As analyses presented later in this paper will demonstfaitg. Sectiori0.1.3.1, reliance orexisting
knowledge aboupresence (or apparent absence) of listed speciesonservation interestwhether
recognised by Territory or federal authorities, is a high risk approach in the poory sampled
environments of muclof the Northern Tertory. The steps taken by the NTEPA (20t8specify
standards for biodiversity surveys to accompany environmental impact statements is therefore an
important contribution to improved standards.

8.1.5.3 Strategic environmental assessment

There are many definitics of strategic environmental assessré8EA), but most emphasise its role
as a systemtic process for integrating environmental considerations into key (strategic) decisions
about policies, programs and plans. It works above the level of individuakcisdjet may provide

context for their assessment. Unsurprisingly, gaps in the NT's land use planning experience and

34 http ://www.abc.net.au/news/201407-27/mcarthurriver-mine-gulf-of-carpentariaangers moke
plume/5625484
= http ://www.ntepa.nt.gov.au/__data/assets/pdf_file/0003/35220/mt_todd_gold_assessment_report.pdf
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present practice extend to an absence of strategic environmental assessment. Important policies,
plans and programmes are not usually subjecsearching public examination of their

environmental and social implications. Development of policy around unconventional gas may be an
exception, given controversies in Australia and overseas.

But even here, policy development has so far been pieanwith a 2011 report on capacity of
existing law to propeny regulate these activities not made public but responses to its
recommendations posted on the Department of Mines and Energy wéhsited a short

information paper released by the former EPeiarly 2012. The present inquiry into hydraulic
fracturing (see Sectio®.1.4.2 abovend p.312for terms of referencg represents an important step
forward. However, itis conspicuouslyrgirained: to operational and technical issues, and will not
deal with the way regulation will be integrated with other land use, community perspectives on
landscape management and intrusions into or around sites of special significance, and other social
impacts. The technical orientation of the terms of reference limit scope for meaningful public
participation in debate about land use and the place of this activity inmvatiaged landscapes.

Thus evenin an area of demonstrated public concern, the girai@ssessment gapn the sense of

a process for integrated consideration of biophysical and social concems raised by a class of actions,
to provide context and guidance for decisions on individual projeretmains.

The federal govemment, in contrastoes have a legislated SEA process under the EPBCA. These
provisions have most recently been used to validate a decision to transfer assessment processes for
offshore gas and petroleum from the Department of Environment to a sectoral regulator, sutject t

a program developed by that regulator (see below). This particular process is arguably different from
the intent of the SEA process to foster scrutiny of the environmental credentials of important
govemment policy and programs (like, for example, intftature programs that include

development of major dams). Nonetheless, it may be that these SEA provisions will be used more
frequently in the future to give overarching approval to certain classes of action or establish
simplified ways of assessing soawions that would otherwise requinadividualscrutiny under the
EPBCA.

In the absence of land use planning processes outside the urban setting, environmental impact
assessments, whether strategic or project by project, constitute one of the few opptetsifor the
Territory public to influence the future of Territory landscapes. However, the particular difficulties of
engaging well with remote and Indigenous communities limit effectiveness. Recent activities of the
new NTEPA show an encouraging treadteater openness.

In contrast to these positived,is deeply troubling that Northem Territory environmental

assessment law has nothing to say about offsets, and that there is an apparent commitment to
keeping it that way. A 2010 proposal by the paais government to trial an offsets policy, which

would have been voluntary and use agreements between govemment and proponents to secure
offsets’, and use the experience to inform the need for and shape of new law, has been abandoned.
Guidance to develagrs imply that government and the NTE&gxee that it would be better tgee

residual biophysical environmental costs of development paid for in smmomic currency. There

is no evidence dhterest in preventing netloss of biophysical environmentaldy or using offsets

to build community capacitio drive environmental improvement.

There is clearly an important role for othactors to fill this puzzling void in Territory policy and
process.

% see http://www.nt.gov.au/.../Content/File/Petroleum/LegislatonReviewPetroleum.docx
87 http://newsroom.nt.gov.au/mediaRelease/560
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8.2 Offsets andTerritory environmental policy and law

Weturn now to the characteristics of existing Territory lavastrelevant to offsets and their
application, whether within a regional planning framework or more idiosyncraticatig.whether
promoted by govemment or other actorg/e approach this task as a few steps.

Firstfor all statutes that influence management of lands, waters and biodivefaittachment 2),

we look for direct or even oblique statements regarding duty of care for environments and other
reference to standards. From understandimigregulatory obligations under different law (so far as
they can be discerned), we then seek to characterise actions that would clearly go beyond
compliance and hence may qualify as legitimate offsets for environmental detrifRierally we

consider the @dminant pressures on or threats to environmental values and ecosystem services and
the way offsets to deal with themmightbe designed, implemented and secured under Territory law.

Broadly, in this scan of Territory law for features that might influenc@gieand implementation of

offsets(Attachment 2) we found that:

1 the language used to describe environmental obligations and assumptions regarding a duty of
care differ substantially among statutes

1 no statute provides specifically for offsets in any agméclesign, measurement, compliance or
security

1 nonethelessmechanisms capable of supporting implementation of offsets in one way or
another are potentially available in a number of statutes, especially in offering mechanisms that
could be contrived to fier enduring protection.

Here we pull together observations to identify pattems that relate to each of the above issues. We
consider options that directly protect aspects of biodiversity as well as other options that affect the
condition of land and watrs and the quality of ecosystem services they provide.

8.2.1.1 Beyond a duty of care

Features common to much Territory law relating to management of natural resources and

protection of environments are:

o broad definitions of environment include economic, social aaltural issues

0 descriptions of environmental harm include, as well as substantial biophysical damage or
economic cost, nuisance and other effects on amenity that may have no or limited direct
economic or other biophysical consequences

0 obligations to tak measures to avoid environmental damage, when it could reasonably be
expected that a person would know that damage could refsaln action or inaction

o references to the practicability of responses to avoid damage, including consideration of the
costs ofactions to avoid harm.

Differences in emphasis and hence important sources of variation among laws include:

0 an obligation to ensure that benefits from actions exceed harm @iajogical Control At

o emphasis in mining and petroleum legislation on optimgshe value of the resource (as distinct
from ensuring benefits exceed harm)

0 particular emphasis on amenity in tidanning Act

o particular reference to equity and faimess in access to aquatic resourcesistheries Act

0 requirement to prevent declinen the condition of the landRastoral Land Axtwhich may pick
up change that would not be treated as environmental harm under other statutes

0 recognition of the environment's dependence on water as a statutory class of benefit to be
achieved in resourcenanagement in théVater Act

More overt references to minimum (baseline) expectations are infrequent, but include:
o Mining Management Acta general obligation to care for the environment and provision that
20aSNBIFYyOS 2F (GKS ! OWV2R26BgyRIIRAATLE OIORB8KS
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o PastoralLand A% Iy 206fA3LGAZ2Y (2 LINBGSYyls RSUGSNAZ2NI GA2
ofAIlLGAZ2Y 2F | fSaaSS (G2 aGaAYLINR@GS G(KS O2yRAGA
financing and knowledge.

0 Waste Management ahPollution ControlA¥t Sadl of AaKSa | ISYSNrt aSy.

echoes language in other laws about taking all reasonable and practicable measures to prevent
environmental harm by reducing waste and pollution from that waste

0 Weeds Management AdtINE & ONA 6 S & G3ISYSNIf RdziASa¢ 2F 26ySI
emphasises taking all reasonable measures to preventinfestations and to assist others to assert
control through sharing information and preventing spread.

Under a number of statutes, obseance of instructions (e.g. for use biocides) or codes of practice
(e.g. for waste management) may be considered as meeting basic obligations.

Provisions for purposefyositive stewardship are few. As notetietPastoral Land A¢PLA) is an
exceptionilNB Ij dZA NAy 3 f SaaSSa G2 aAYLNROS (KS O2yRAGA?Z2
PLA, this requirement will be most often interpreted as referring to actions that improve pastoral

production and invoke measures of condition relevant to productither than protection of all

natural or cultural assets. Theerritory Parks and Wildlife Conservation pasitions a statutory

authority (the Parks and Wildlife Commission under Ministerial direction) to achieve conservation

goals and operates primarititfrough general restrictions on certain classes of activity in declared

reserves, and requiring the public to seek pemission to engage in activities affecting protected

wildlife in other places.

As outlined, laws for facilitation or regulation of prodion activities usually proceed from the

opposite direction, in that they accept that damage will occur and require actions to reduce damage
so far as is reasonable and practicable. In the case of mining such provisions may take precedence
over protectionotherwise offered to parks and reserves.

Three of the laws considered here (Attachment 2) provide for direct government support of
environmental or conservation management activities.

0 TheHeritage Acprovides that the Minister may assist the owner oferithge place with
financial technical or other professional advice help. While the Actitself is silent on what will
attract support, guidelines for seeking related grants invakeer alia, the necessity for or
urgency of the work.

o TheTerritory Paks and Wildlife Conservation Anbkes provisions to support private landholders
for conservation of wildlife and their habitats and control of feral animals. Actions sought will
most often be specified in formal agreements with landholders. However, isare guidance in
the Act about the types or quality of actions that may warrant support or conditions that might
apply. Precedent, aside from support with fencing, is limited.

o Under theWeeds Management Acinanagement plans may provide criteria foressing
assistance to carry owbligationsunder the plan and the extent of assistance. The notion of
assistance to meet (presumably) wsfiecified regulatory obligations would appear to be at odds
with provisions of other legislation and the general giphe of supporting actions only when
they go beyond basic expectations. An example of present supportis distribution of herbicide for
Gamba Grass control, but we are aware of no site specific arrangements.

In brief, Territory law to protect environmentaalues mostly works by proscribing certain classes of
actions which vary markedly among asset casses and processes. Where options for government
support of positive conservation actions are provided, criteria and practice for determining support
are poaly developed. Where laws provide specifically for trading off environmental values for other
benefits- using temms like practicable, reasonable, optimuthey provide no framework for
determining acceptability of tradeoffs. We are aware of no substabtdy of local case law
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establishing thresholds for failure to observe loosely specified statutory duty of care or common law
to protect environmental values. Itis therefore difficult to discern patterns that might inform
general rules about how to recoge and reward beyordompliance behaviour.

Given weaknesses in law and precedent, we consider that it will be necessary for interests in
purchasing, promoting or providing offsets in the Northern Territory to dediweovosome broad
criteria for recogising actions that clearly go beyond compliance. We turn now to considerations
that might inform those criteria.

8.2.1.2 Recognising beyordompliance actions

The statute to statute variation in treatment of basic obligations, ambiguity of meaning, litle or no
case law on relevant provisions of Territory statutes, and some apparent inconsistencies confound
straightforward identification of beyordompliance actions. The special issues created when a
govemment chooses to vacate the offsets space are, in our iegt,managed by building a

framework from basic principles. Among the most fundamental of these are that (1) only actions are
cleary not explicitly required under law, and (2) generate net costs (in the broadest sense) for the
person(s) or organisatior)(saking them, can qualify as legitimaiffsets. Working from these

principles, elements of a framework matched to the Territory situatioghtinclude the following.

Actions warranting special recognition (and ultimately support) as exceeding obhigjati@ duty of

care in regard to natural and cultural heritage must always:

0 improve the condition of the biophysical environment

0 produce clear and significant public benefit

0 require actors to forgo rights or elements of rights and/or incur costs to defiublic benefit

o show measurable changes in the type and intensity of relevant management activities that
demonstrate real shifts from business as usual practice

0 substantially exceed requirements under relevant law, or subordinate statutory guidelines with
the status of legislative instruments, plans or programs.

Actions are more like to satisfy these conditions when they achieve one or more of the following:

0 protection of environmental values that are notintegral to the profitability or sustainability of
the approved or prevailing land use on the offset site

o remediation or repair of damage caused by others, including work to prevent ongoing damage

0 benefits oftsite that are enjoyed by interestgher than the actor, including the general public

0 collaboraton and coordination of actions that increase effectiveness of community and
govemment management of threats to environmental values

0 enhanced public enjoyment of natural heritage

o modified traditional (Indigenous) practice or better than industry bersicice to accommodate
contemporary circumstances

o risk averse approaches to management of threats when thisseaverseapproaches clearly
exceed prevailing standards

o direct, substantial and highly specified contributions to community or formal government
conservation programs

o early adoption of superior (less damaging) land or resource management practice that
demonstrably betters codes of practice or standards adopted by neighbours active in the
relevant industry.

Actions are less likely to satisfy the abaaditions when

o delivery of environmental benefit is incidental to or hard to separate from creation of private
benefit

0 benefits sought or delivered are not recognised as significant in relevant national, Territory or
regional plans or strategies
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0 benefitsare delivered entirely through application (includingimeposition following lapse) of
standards of practice that are widely adopted in the relevant industry.

8.2.1.3 Evaluating beyond compliance actions

Given the huge range of potential actions and the contaxighich they can occur, it is impossible

to prescribe in detail all actions that might be treated as beyond compliance. As interest and
opportunities arise, it will be necessary to look at the details of the environmental change expected,
the regional cotext, interests of offset "buyers™" and providers, and all relevant legislation. The
examples in Attachment 4 offer some ideas. However, it will also be useful to expand a little on
application of a few of the more important attributes identified above.

8.2.1.3.1 Pubic benefit

Special recognition of some classes of offset action is built fundamentally on the observation that
important public goods are presently undsupplied through reliance on private interest and the
associated operations of markets. Recognitiow gupport for beyonecompliance action is an
attempt to supplement existing markets by creating incentives for private interests to meet that
demand.

It is therefore essential that the public (environmental) benefit be clear, and interpretable in terms
of the nature of the benefit and its quantum. If the public benefit cannot be described and at least
crudely quantified, then it is probable that the action is too weak to warrant recognition as a valid
beyond compliance offset. This should not be take prishibit entirely the recognition of less

tangible outcomes like reduction of environmental risk. A genuine reduction ineisecially in

future demands on public resourcewhile maintaining the current condition of a natural asset in

the face of reognised or emerging pressures may be sufficient to warrant recognition. However,
even in these cases, the nature of the risk and estimate of how much the probability of occurrence
(or of severity if detriment did occur) has been reduced by the offsetagtisk treatment) should

be clearly specified.

8.2.1.3.2 Private benefit

Actions generating substantial private benefit while also offering public benefit present some
difficulty. An example might be treatment of pexisting erosion problems that increase lands
available for production on site (a private benefit) and also prevent undesirable siltation-siteff
waterways (a public benefit).

Again, rather than entirely exclude consideration of actions creating private benefit, we suggest that
such actions shoulbe considered on their merits. If, forexample, the costs of erosion treatment
were too high to be justified by production benefits or improved capital value of land, recognition
might be considered if the level of public benefits warranted, perhaps digeduo recognise the

level of private benefit. As a general rule it would be expected that there would be a net cost to the
providerin creating any recognised offset.

Land tenure might also be considered in determining value of offsets with, or exdnepiefits of
remedial work being ranked higher on lands that remain in public or communal ownership or held by
private nonprofit organisations with an environmental purpose.
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8.2.1.3.3 Site of action

In considering public versus private benefits it may also be usetuinsider the balance between
on-site and offsite effectd®. Arguably, actions on private land producing exclusively or mostly on
site benefits may be biased to private benefit because they obviously protect the owners interestin
his or her land and mource asset. But where there are clearsité benefits from which the

landowner extracts no or limited direct benefit, the arguments for recognition are that much
stronger.

Other sitespecific situations that may warrant recognition of actions thandounambiguously

exceed compliance obligatiomsuld arise:

o where a large proportion of a property is occupied by sites of special significance that prevent
productive use or substantially increase management costs, especially where those values and
constraints were unknown or unrecognised at the time of acquisition of a property or lease

0 during transitions from one regulatory regime to ancther, where the new regime imposes
constraints that could not reasonably have been anticipated by landholders aintieeaf
acquisition of properties or initiation of development projects.

8.2.1.3.4 Durability

Some of the actions considered here may involve fundamental change in the design of enterprises

RN} gAy3a 2y O2YYSNDAIT dzaS 27F | yRAI £ NI GEKSAWE NE &

especially when backed by binding agreements or plans are likely to deliver more enduring benefits
than shifts in practice that can be readily reversed. They should therefore attract greater
recognition.

How might these issues be dealt withder compatible attributes of Territory law?

8.2.1.4 Offset options under Territory lawan exploration

The most significant pressures on environmental and cultural assets in the Northern Territory are
usually addressed by multiple laws. And the array of actibaismight be taken by landholders and
otherinterests seeking relevant offsets is very large. We do not attempt to canvass every situation,
but consider here some of the sorts of opportunities that are likely to arise when seeking offsets for
those presstes and changes most likely to arise in the Northern Territory. We particularly
emphasise ways of securing offsets to guarantee both performance in generating and maintaining
them and in excluding from offset sites activities that have the potential toatgnthem.

8.2.1.4.1 Land clearing

Land clearing is historically one of the major drivers of biodiversity loss over much of Australia and
remains a primary mechanism for change in the condition of environmentsS@eton206.4.2).

Most of the forms of development strongly promoted by government and industry will involve
clearing of native vegetation. The way it is regulated has a major bearing on the impacts of
development.

Over most of theNorthem Territory, applications to clear land are assessed under land clearing
guidelines (NRETAS 2010) adopted under the Northern Territory Planning Scheme. Controls cover
issues such as special protection of a few vegetation types (e.g. mangrovesrdosas), buffers
around drainage lines and other important natural features, and avoidance of fragile soil types and
unfavourable slopes. They place no limits on total areas that may cleared except in the Daly River
catchment, where limits (caps) are@jed on the total amount of clearing at property, sub

% Note that references to onand oft site actions here refer to the site owned by tb#set provider where
the benefits are realised rather than the development site where the development impacts are felt.
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catchment and catchment scales. The approach taken on the Daly has been described as potentially
important (Adams and Pressey 2014), but is administratively fragile because dependent entirely on
agencyguidelines rather than fundamental settings in legislation. New laws to support this

approach®’, which reached the point of an exposure draft bill in 2010, have been dropped by the
current government.

Given apparent determination to accelerate agricultudavelopment in particular, a substantial

need will arise to offset land clearing to compensate for losses of many ecosystem setrvices including
biodiversity, landscape function, water availability and quality and the greenhouse gas emissions
(Russelsmith and Whitehead 2014). An important potential source of such offsets could be

through methods to recognise avoided deforestation. In other jurisdictions (including

internationally), additionality has been demonstrated by surrender of pemits alreadydssue

reducing long term rates of loss of forested environments. Because the Northern Territory has had
relatively low "background" levels of land clearing and larger bouts of clearing have occurred in
sporadic bursts (Hosking 2002 adction6.4.2, a robust historical baseline will be hard to establish

and is meaningless in regions that have yet to experience significant development.

In other parts of Australia, innovations in offset policy and practice kaveloped around

protection of rare or threatened vegetation types from clearing, supported by quite elaborate
systems for comparing sites in terms of floristic composition and condition (e.g. the Victorian
Government's habitat hectares) and for appraisamgl generating bankable credits for suitably
managed sites (e.g. the NBdiversity Banking and Offsets Schenteredits generated on offset
sites can be sold to support management of the site. In the Territory, vegetation types of restricted
extent anddistribution (monsoon forests, wetlands, mangroves) are usually protected from clearing
for agriculture but often approved for infrastructure development (e.g. the Darwin Liquefied Natural
Gas and Inpex plants on Darwin Harbour).

Given that the bulk ofegetation most likely to be cleared in many developments will be types that
are widespread and abundarthe utility of schemes built around highly depleted and rare
assemblage can be seriously questioned. There may be important exceptions in the rgjative
restricted Bulwaddacropteranthes kekwicksind Lancewoodécacia shirleywoodlands and

forests in areas prospective for unconventional gasany event, the NT government appears
unlikely to embrace any similarly complex scheme that will generdistantial costs for

govemment.

Whilst land clearing guidelines (NRETAS 2010) made undPtahering Actreate no requirement

for or mechanisms to create offsets, the process of approval, including site visits, discussions of
altemative clearing configations and the like do offer opportunities for identification of beyond
compliance actions. And although it has never been done and processes for recognition have not
been developed, landholders might choose to forgo all or part of the clearing for alpelmit was
approved, subject to entering into binding agreement to protect the site from cearing for an
extended period (e.g. the 25 years now prescribed for carbon sequestration under the federal
govemments proposed amendments to carbon farming lawA R014).

Offsets based on direct liker-like protection of equivalent areas of common and widely distributed
vegetation are of limited utility. Arguably, it is be better to focus on actions to adjust approved
clearing to minimise environmental detimeat and around the clearing site. Such actions, like
matching retained vegetation across property boundaries, are not easily prescribed because their
utility is so strongly context dependent, but may may provide better targets for special recognition
andsupport (e.g. Bruggerman et al. 2005). Attachment 4 gives some examples.

39 http ://newsroom.nt.gov.au/www.newsroom.nt.gov.au/indexb54e.html?fuseaction=viewRelease&id=
4897&d=5

62
WORKING PAPER SUBJECT TO REANEIDIRWORSED BY NAILSMA OR TNC



In many cases such adjustments will involve some potential for lossfoperty production to
deliver public benefits in conjunction with compatible action on neighbouring stiesh

cooperative arrangements would obviously require active coordination by a group or organisation
capable of providing an overview of net benefits and then acting to secure théhough the
Territory Parks and Wildlife Conservation picdvides foragreements that may be registered against
title (see Fitzsimmons and Carr 2014 for a discussistatifitory covenants antheir use and
effectiveness in Australigapplicationin the Territory has been compromised about concerns about
compatibility with he Pastoral Lands Aeind the extent to which they may triggaghts under the
Native Title Ac{Cwlth) Agreements with Indigenous landholders may be less problematic. For
example, the Dhimurru IPA in north east Amhem Land is subject to an agreenuamtthe
TPWCAHthat sets out how the Territory and other parties will work together to achieve
consetrvation objectives.

The TerritoryNRM Board has developed a system and guidelines for Territory Conservation
Agreements, which are effectively voluntaryregments to protect specified values made between
TNRM and private landholders for periods of 10 years. It is not known what penalties may apply in
the event of (say) early landholder withdrawal, but it appears unlikely that loose, easily terminated
agreenents would satisfy either regulators or purchasers of offsets.

Given the difficulties the Territory has experienced in formalising agreements under the TPWCA,
combined with apparent withdrawdtom the offsets space, it may prove necessary to develop other
contractual mechanisms to secure offset arrangements in ways that satisfy federabnmental
regulators andffsetpurchasers.

8.2.1.4.2 Grazing

ThePastoral Land Acequires that leaseholders avoid any deterioration in the condition of the land
andcontrol BN £ FyAYlFfad [ S34aSSa YdaAald LI NIAOALI OGS Ay
LINE RdzOGA PS KSIHf GK 2F (GKS tlFyRéd CSNIf FyAYIfa Y
control them. This power would appear to be independent of declaratimiferal animals made

under theTerritory Parks and Wildlife Conservation.Agssees are required to allgublicaccess

to water and features of public interest. On pastoral leasehold and other (freehold or Crown) lands,
provisions of theSoil Conseation and Land Utilisation Aetre directly relevantin linking erosion to

stock densities, and potentially requiring change in stock management in reaction to actual erosion

or where authorities declare areas of erosion hazard. Relevant law clearlyteaaknage

interaction (tradeoffs) between production and its environmental impacts.

Taking out of production entirely areas of land of types used routinely for grazing on native pastures,
where there is no evidence of land degradation, would clearly goié compliance. Less obviously,

there may be cases where stock densities are reduced below those usually regarded as sustainable
(perhaps based on carrying capacity analyses: see280%2013]), to protect particular values

unique to a site or values aftype that are not usually considered as requiring maintenance on

pastoral land. It might be argued that compliance obligations to match management tightly to local
OANDdzva il yoSa F2ftf2¢ TNPY takeKlfreakoNBI@heasisgoy GKI G ad
conserve and protect features of environmental, cultural, ieli 3S 2 NJ SO2t 23A Ot &A 3
of Pastoral Land ALtlt will, however, be difficult or impossible for lessees to assume responsibility

and to be held to account for all such feats, especially if they have not been formally identified as

significant by government or other plausible authority. And this has rarely been done.

We argue that a pastoral lessee may be regarded as having exceeded the general duty of care and so
gone bewynd compliance and common practice where actions:

40 http ://www.atns.net.au/agreemant.asp?EntitylD=1530
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1 reduce or couldeduce production and income below levels enjoyed by peers operating to

industry standardend related determinations by the Pastoral Land Board; and

generate costs that do not produce comEating increases in production; and

improve environmental outcomes in ways that are not confined to measures of land condition

used to assess compliance with tRastoral Land Acgnd/or

1 protect specified orsite environmental, cultural, heritage or eogical values that do not create
specifidegalobligations but are nonetheless recognised by community interests as warranting
special consideration; or

9 facilitates public access to features of interest that have not been formally recognised under the
Padoral Land Act

=a =4

Examples of the sorts of actions that might warrant recognition as exceeding the duty of care are
given in Attachment 4. Other issues relevant to grazing are covered underland clearing (above).
However, it must be acknowledged that goveem or Pastoral Land Board support for any
arrangement that reduces orthodox commercial production is likely to be problematic. For example,
in extension materials on a change to thastoral Land A¢b more easily secure approval for non
pastoral use, nonention is made of carbon or other offsets or payments for ecosystem services
more generally (NTG 2014).

8.2.1.4.3 Water extractionuseand water quality

Maintenance of water availability and quality is an essential ecosystem setvice. In theory at least,
the structure of theWater Act particularly the status of environmental and cultural water as
beneficial uses and the potential for water markets, could provide relatively straightforward options
for offsets. Water entitlements may be issued for declared ber@fuses that include production,
environmental and cultural purposes. Mechanisms are not specified for determining optimal
tradeoffs among beneficial uses. However, entitement holders diverting water from the

G022y adzyLIJiA @S L2t ¢ iclbeneficisl @sévéult dldaify ZoNdeyordl Eompjiaddeo f
The entitement holder would accept some private cost or at least reduction of potential private
benefit to generate a public benefit in reduced pressure on a catchment's water balance.

For exampleintensive use of water by a mine over a period of several years could be offset by
meeting the cost of leasing a water entittement to be held for an equivalent period by a relevant
environmental organisation. This would ensure that the amount of wated esmsumptively did

not increase during a mine's operations. And the "value" of a land offset could take account of
contributions to water management.

Less abstract benefits could be demonstrated by diverting a portion of a production entitement to
the environment to enhance values otherwise suffering some detriment like, for example, an on or
offsite waterdependent ecosystem under stress from locally or regionally lowered water tables.
Similar actions might be taken in respect of cultural flows.

Entitlement holders just reducing use below permitted take from the consumptive pool would, in

the absence of formal diversion to another beneficial use, most likely cause regulators to reduce the
entitlement (the use it or lose it approach) and reallocate aniegent amount for consumption
elsewhere. More efficient use of water and reduction of actual usage below entittement would not
usually be regarded, on its own, as a beyond compliance action because all entitements are issued
on the understanding that aste will be avoided.

Securingvater-basedoffset benefits long term will require a durable arrangement to shift water
allocation from the consumptive pool to environmentally positive use. Arguably the most secure
offset arrangement would be a reductiafi the consumptive pool and an increase in a formal
allocation to the environment under a water allocation plan approved in accordance witW#ter
Act An altemative would be to sell the offsetting water from the consumptive pool to an
environmental irstitution at a peppercorn (or at least belemarket) valuation. Given that all trades
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must be approved by the regulator, govemment may choose to disallow such trades, particulary if
there were outstanding applications for entitements for consumptive. lises also unclear how
regulators would treat such rdeployments when it came to reviews of water allocation plans and
entitlements. In the absence of established processes and gipparently negative government
attitudes to offsets, attempts to reddpy water use is likely to be problematic. There is a significant
risk of perverse outcomes such as reduced pressure on the consumptivihpmajh offsetsoeing

used to justify acceptance (fior example)ncreased mining usage.

8.2.1.4.4 Mining and petroleum explation and extraction

Most extraction activities will be subject to full environmental assessment that will, through
conditions on necessary approvals, formally establish obligations of developers. However, there will
nearly always be some residual envineental cost not corrected by practicable (reasonable)
mandatory responses which might be compensated by additional, beyond compliance, action.

Miners who have acquired the title or lease on which they operate may choose to remediate
damage from prior lad uses, or give special protection to values not affected by mining. They may
contribute funds to environmental management work that benefits local communities who may
suffer some loss of environmental quality or amenity.

To reduce ambiguity about the eimonmental credentials of their offset actions and to reduce risk of
on-site or near site expectations of regulators and public being ratcheted upward, miners are likely
to prefer offsets that are distinct from their compliance obligations. Actions taiesite to
compensate for orsite detriment will often involve land management activityconneded to their
contemporary mining activities, and so involve any of the arrays ofmimimg or landscape
rehabilitation actions listed in Attachment 4. In tleesases, obviously the challenge shifts from
identifying beyond compliance tasks by the mining operator to determining whether thaiteff

action done by others on the miner's behalf is sufficiently different from prevailing practice and
obligations. Anabviously the offset must deal effectively enough with other (fmiming) forms of
pressure on environmental values to warrant recognition: including rating as equivalent (or better)
in benefits compared to the environmental costs at the mining site. Goaiglity of mining damage
and offset benefit may be less challenging when focused on rehabilitation of legacgiteiseAnd
experience gained in offsets involving rehabilitation of previously damaged sites will be an important
source of information fobetter estimation of the real costs of repairing mine sites, which have in
the comparatively recent past been demonstrably inadequate.

Actions taken by miners to offset esite detriment will most often involve some private cost to

acquire environmental beefits generate ff-site by others or, if the developer involved has control
over lands outside the mining site, forgoing income by reducing, for example, grazing pressure on a
held pastoral lease. In the latter case, it will be important to ensure thatactions taken go well

beyond those specified in relevant law or prescribed by the Pastoral Land Board.

As noted elsewhere, mining law could be used to help "secure” offsets of any type by reserving their
sites from future mining. This level of protedtics, however, easily reversed. Greater security might

be sought by setting offsets as a condition underfhaing Management Actor petroleum or
geothermal equivalent). However, the language of mining laws ties conditions tightly to specified
activitieson the particular mining site. Attempts to deploy this lawr¢ajuire offset actions in other
(off-site) places may be open to challenge. Even if such arrangements were thought to remain within
power, for the reasons already caassed in regard to waterelevant regulators are unlikely to

entertain such an approach. We suggest that use of minin@laneto secure offsets is unlikely to

be palatable to regulators or effective.
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8.2.1.4.5 Fre regimes

The condition of landscapes is strongly influenced by theihfgtory, and their effective long term
management to protect environmental and cultural values will depend on quality of fire
management in the future (seBectiors6.4.4and11.13.8). Government support in collaboration

with communities has been an essential contributor to projects like WALFA through the framework
provided by bushfire law (Whitehead et al. 2009). Busshfires Ads presently under review with
emphasis in better aiculating the Bushfires Council and administration's roles in land management
and emergency response. There are some concems that placement of bushfire roles in an
emergency response agency may compromise effective use of fire as a land manage médmisool.
would in turn have implications for management of offsets where fire exclusion was not an
appropriate management option.

Laws relating to fire management relate mostly to protection of life and property and make no direct
provision for protection oenvironmental or cultural values. This might be taken to imply that any
action to manage fire to protect such values could be recognised as going beyond compliance.
However, it will often be difficult to separate such actions from those taken for othgrgses (such

as protection of pasture for production). More rigorous tests will require that actions taken differ
from prevailing practice on other sites used for similar purposes in ways consistent with generation
of the claimed benefit or, more directlihat present action for which recognition is sought differs

from previous patterns of fire use on the same "property". Business as usual operations should not
attract special recognition.

Fire management also raises issues of double counting. Creditsfibgation of greenhouse gas
emissions from savanna fire are already recognised in Australian law. Fire regimes that reduce
emissions may also produce biodiversity and social benefits (Whitehead et al. 2008;-Bustedt

al. 200%). Care will be neestl in decisions to support contributions to one class of benefit where
managers are already receiving financial supportin respect of another. Rather than disqualifying
such actions from consideration, the existence of multiple benefits and multiple soofcipport

may be instead used to determine the quantum of support available through offset arrangements or
expectation about the scale (quantum) of delivery.

We suggest that given the ubiquity of adverse fire regimes (Setiidn3.§, large scale

demonstrations of effectiveness and relatively well understood costs, improving fire management to
achieve measureable improvements in the condition of landscapes and biodiversity values will
remaina particularly rich source of tdet opportunities.

There have been discussions between NAILSMA and organisations maintaining infrastructure in
remote settings about opportunities to protect infrastructure through fine scale management of fire
to reduce fuel loads near sensitive fa@d. If agricultural and unconventional gas developments do
in fact occur, these sorts of opportunities may increase. However, unless they also address
biodiversity or similarissues they could not be treated as environmental offsets. Facilitating such
opportunities may be more properly considered as compensation for social impacts.

8.2.1.4.6 Weeds and use of biocides

TheWeeds Management A relevant to offsets mostly as an influence on the type of work on
invasive plants that could be regarded as going beyogdletory obligations and hence treated as a
legitimate offset. The feral animal control provisions of Wegritory Parks and Wildlife Conservation
Actcould pay a similar role (see Secti8rR2.1.4.7 below.

Provisions intie Weeds Management Agtroviding for support (with Ministerial approval) to

comply with approved weed management plans are unusual. The intentis obscure (there is no
specific mention in the second reading speech introducing the relevant Bill to Partjdmoemay

be intended to deal, for example, with situations in which the landowner enjoys no income from the
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land and lacks the means to control weeds, but there would be very substantial public benefits from
promptly implementing controls. This would eft be the case for Indigenous owners of lands
marginal for orthodox production.

There may be circumstances in which a disproportionate effort (going beyond strict compliance)
from one landowner may reduce costs for others, including government, becausethperty is in

a critical location (e.g. traversed by a heavily used road corridor) for achieving effective regional
weed control. In addition, shifts in choice of methods might attract support under some conditions.
For example, use of herbicides mayalve some risk to other values or human and animal health,
even when used strictly in accordance with guidelines. In situations where there is particular concern
about the potential for nortarget effects or other unintended consequences, support to @dop
methods that reduce these kinds of risks may be warranted, especially where those methods involve
greater cost or effort.

The option for government support will complicate demonstrations of additionality for offsets
involving better control of weeds.

8.2.1.4.7 Fenl animds and use of biocides

The situation for feral animals is similar to weeds in that landholders are usually expected to meet
costs if they choose to control feral animals. There is no general obligation for landowners to assert
control. But when apecies has been declared feral, a control area has been declared and orders to
control or eradicate have been issued, control is mandatory. Feral animal management plans may be
prepared which could impose particular conditions on landholders, but none lbeee approved so

far. Sectoral legislation (e.qg. tiastoral Land Arimay impose more general obligations to control

feral animals on pastoral leases. Erosion problems associated with feral stock could conceivably be
dealt with under theSoil Conservain and Land Utilization Act

In the absence of management plans, it would appear that outside pastoral lands and declared feral
animal control districts, and given the long history of weak feral animal control in north Australia,
any level of control codlbe regarded as going beyond compliance or common practice. Some
landholders derive benefits from the presence of feral stock (Rathsmann 2011). Where incomes
have been eamed from exploitation of feral animals at levels that do not also mitigate their
environmental impacts, effective control may require reduction to low densities, at which
commercial exploitation is no longer tenable. In such cases, treatment of feral animal control
programs as warranting recognition may be argued at levels that offsehtioenelost, particulary

if the site does not produce other income and control produces benefits extending beyond the site.
As argued in other contextsffset projects recognised as additional would involve some loss of
private benefits to deliver pulid benefits or reduce public costs.

Because eradicatiofpermanent removalpf most feral animals is unlikely, assessing effectiveness of
control efforts can be problematic. Focus on changes in the damage they cause is likely to provide
the most relevant raasure of offset value, but methods are relatively poorly developed and may be
expensive to measure (Taylor et al. 2011; Bengsen et al. 2014).

8.2.1.4.8 Gaseous pollutants (chiefly greenhouse gaaesd)airborne particulates (from
fire)

The Territory has no air qul law except to enable application of relevant Australian Government
controls (e.g. on ozone). Peaks of smoke particulates measured at Darwin in September are most
likely to exceedhe National Environment Protectiddouncil target for maximum me&#-hour

PM,of 50ug/m® and are associated with increased hospital presentations for asthma (Johnston et
al. 2002). These particulates appear to originate over large areas to the-sastiof Darwin and
cannot be readily attributed to individual fires or pemlar regions.At the time of writing (July
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2014) ro direct link has been made to recognise human health benefits as an environmental offset
generated by improved fire management.

Major pollutants like carbon dioxide and other greenhouse gases were wihltinder the federal

Clean Energy Aend related law, which has now been partially dismantled. Carbon farming laws

that have formalised eligible offsets In many areas of the land use and land use change and forestry
sectors are proposed for amendmeiitie present federal government proposes change in the way
offset products are bought and sold: through a publicly funded Emissions Reduction Fund rather
than a market accessed by private buyers (Australian Government 2014). Passage of the necessary
legisldive amendments through the Senate is uncertain.

The Territory could choose to recognise and support some actions as contributing to local and
national efforts in GHG mitigation, especially if they are not recognised in formal (compliance or
voluntary) makets, but this appears improbable given dismantling of any local agency structures
dealing with climate change. Unlike all other state jurisdictions, the Territory has made no legal
provisions for rights in carbon to facilitate trade. Federal law and ypditikely to dominate this

area of activity for the foreseeable future, even if only to set conditions for recognition of products
and their sale into intemational markets.

Benefits in emissions abatement and carbon sequestration in vegetation caanbeaged by

actions to improve fire management, reduce grazing pressure from both managed and feral stock
and protection of sites from land clearing. The federal Government has shown particular interestin
sequestration of carbon in soils through improvgmzing or other agricultural management (Hunt
2012). However, the potential for increasing soil carbon and measuring change accurately has not
been demonstrated in northern Austraf&usseliSmith et al. 2003; Beyer et al 2011; Pringle et al.
2011, Richals et al. 2011)Demonstrating additionality in avoided deforestation will be difficult for
the reasons already given, and the relevant federal Minister has indicated disinterest HK{ntm)
carbon credits through better control of feral animalhe RF will buy credits only if they are

already included in Australia's national greenhouse gas invendagordingly the best options for
carbonbased offsets remain with fire management, for which new methodologies in abatement and
sequestration are presely under development (e.g. Whitehead et al. 2014).

8.2.1.4.9 Erosion and sedimentation and other water borne pollutants

Law goveming waste discharge require that polluters take all reasonable and practicable measures
to prevent pollution. Consequently, beyond collapce actions would be recognised only where
entities orindividuals went well beyond prevailing standards and adopted unusually rigorous
methods to reduce pollutants to levels at which quality of receiving waters remained well above
national or local stadards, or exceeded requirements of environmental management plans setting
out conditions of licences or other regulatory approvals. Suehitenactions would probably be rare
and it may be expected that operators seeking to compensate for residuadetcahent - after
practicable mitigation options had been exhaustedould look for opportunities to produce
environmental benefits elsewhere.

The situation in regard to effects of movement of sediment not reflected in water quality measures
islessdedE 0SOF dzaS GKS ¢SNNAG2NE KFa |R2LISR y2 NBf
erosion or sediment movement. However, guidelines for land clearing do cover situations of risk

which should avoided, and adopting stronger and more risk averse praot@gattract recognition

as relevant beyond compliance action, where measurable public benefits are expected (Attachment

4). Otherless formal guidance for avoiding soil and landscape degradation may also help determine

what sorts of actions by landholdemsight be regarded as genuine, beyond compliance and

environmentally positive actions.

The Commissioner for Soil Conservation may make orders und&ath€onservation and Land
Utilization Actfor repair or reclamation of land damaged by erosion. Thepfmtides penalties for
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failure to observe soil conservation orders or reduce erosion hazard, take unauthorised actions in a
restricted use area, and various administrative acts. These provisions have been invoked rarely, with
much greater emphasis placed the advisory and extension roles over enforcement or even

routine regulatory functions. Nonetheless, such powers could be used to secure favourable
management of offsets, including where they involve rehabilitation of damaged sites for biodiversity
bendits or carbon sequestration.

8.2.1.4.10nsumptive use of native plants and animals

Territory law requires that management of exploited species must promote the survival of the
species, but does not specify in detail what goals for maintenance of populatiorr sl rdoution
should be. Existing programs specify maintenance of viable populations and no contraction of
distribution as primary goals (PWCNT 2009, 2010). Given that approved programs usually seek to
specify comprehensively the actions needed to achitxese goals, it may be difficult to identify
beyond compliance actions that produce clear public benefit. Like water entitlements, in cases
where a pemit holder reduced the scale of take below an issued permit, it is most likely that the
permit would bemodified and the unused portion issued to another applicant rather than allow a
reduced usage to stand long term.

Exceptions might arise where there are no management programs, as is the case with most species.
There may interest in giving special proteatito some exploited species that are subject to

emerging threats but have yet to be classified as threatened. In these cases, a wide range of
population or habitat management actions might be treated as warranting special recognition
(Attachment 4). Manypf these mightinvolve Indigenous people who have rights to take wildlife for
customary purposes forgoing some of those rights by modifying choice of species harvested or
circumstances under which harvests are conducted. As with other "additional” actiods users

would be sacrificing private benefit for public good.

Under theFisheries Adhere would appear to be, at least in theory, potential to offset

environmental impacts of one management plan through changes in another, or to compensate
unrelateddetriment (from say mining) by creation of reserves or other less comprehensive changes
in fishery management plans. An example might be to protect from trawling areas of benthic habitat
of the type affected by undersea mining. However, to allow presstressted in one industry to

deflect commercial or recreational fishing management to reduce fishing impactsiis likely to be
politically difficult. Nonetheless, because this is the only law to provide for management of fish (the
Territory Parks and Wildlii@onservation Adtizarrely defines vertebrate animals to exclude fish), it
may be necessary to deploy the fisheries law in some way if the impacts to be offset logically require
actions that directly affect fish populations or fish habitats.

To summariseno Territory laws explicitly enable or set conditions for offsets, or even obliquely
acknowledge their role in environmental management. They set vague and inconsistent "baselines"
for duty of care for the environment and so provide limited guidanceuftambiguous recognition

of beyond compliance actions. Aside from carbon farming offsets, for which standards are set in
federal law, it will be necessary for offset providers and buyers in the Northern Territory to agree on
their own criteria for recognitin and validation, perhaps drawing on existing intemational

standards. Formal accreditation undewchstandards can be complex, slow and expensive.

A plausible response to this situation is for #skerse buyers to prefer offsets that are built on

strongly secured sites managed in accordance with long established procedures (e.g. in national park
management) endorsed or applied by governments and so seen to require less emphasis on precise
measurement of specific environmental benefits. A number ofiiceyr laws- in particular the

Territory Parks and Wildlife Conservation,Agritage ActNorthern Territory Sacred Sites Aantd
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Fisheries Actcan individually and (more strongly) in combination, offer substantial security.
Whether the Territory goweiment will cooperate to deploy these instruments remains to be seen.
Some recent changes in approach to environmental assessments are particulary relevant to this
guestion.

We have canvassed a wide array of options that step outside existing offsenssli@iven all of the
considerations summarised above, we suggest that realistic opportujrisiaked in approximate
order of plausibilityunder existing conditions are:

(a) Carbon farming under existing and emerging methodologies and law.
(b) Biodivesity benefits deploying individually or in combination:

1 fire management

1 reservation or other legally secured protection of favourable habitats
9 pest control (weeds and ferals) tied to rehabilitation of damaged sites
i rehabilitation of sitegpreviously cleeed of native vegetation.

Despite this cautious conclusion, the withdrawal of the Territory government from the offsets space
might also be interpreted positively, as an opportunity to go beyond orthodoxy unencumbered by
clumsy regulation to embrace entisgenew approaches. If this opportunity is taken up by
organisations with technical credibility and the capacity to brand their products to appeal to
corporations seeking a social licence to operate, there is potential to generate important benefits for
conservation and providers.
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8.3 Federal Law and Policy

We have already noted the dependence of some aspects of Territory environmental management
on federal legal and policy settings. Here we set out briefly some of the most significant interactions.

The pregent federal government combines a strong economic development focusargthall

govemment philosophy. Change inveronmental regulation is prominent in the resultant political
agenda, particularly argument that simplification and/or streamlining is ireglu The inescapable
corollary of such an emphasis is that aspects of existing regulation are in part or whole unnecessary
or poorly designed and implemented.

All jurisdictions have now agreed (April 2014) to a national review of environmental |egislati

which, in addition to the bilateral agreements presently under negotidtmmuld encompass
opportunities for best practice regulation, species and heritage listing processes and simplification of
land planning including Commonwealth lahdSmphasis vlibe put on fdentifying unworkable,
contradictory or incompatible regulation and seeking opportunities to harmonise and simplify
regulationg™. The Northem Territory's idiosyncratic treatment of environmental off¢Stsction

8.1.5.1 abovgmay be an issue in such review.

It is difficult to imagine how land use planning over most of the Territory could be simplified,
considering that there is litle or none now outside urban and{ogban areas, but formal terms of
reference for this inquiry have not been (July 2014) announced.

Under these circumstances it is difficult to offer confident analysis of the detail of the national policy
landscape that mightinfluence processes for application of offsets to environmental eraead,
especially with the planning emphasis inherent in Development by Design. Nonetheless, it is
improbable thatmore fundamental principles will alter dramatically and it will be useful to set out

the key parameters gbresentfederal law and how theyiersect with Territory law.

8.3.1 Environment Protection and Biodiversity Conservation A899

The EPBCA is the federal "omnibus" law covering an array of conservation, environmental

assessment, and resource management matters. Its objectives are to:

1 providefor the protection of the environment, especialiyatters of national environmental

significance

conserve Australian biodiversity

provide a streamlined national environmentadsessment and approvals process

enhance the protection and management of impartanatural andcultural places

control the intemational movement of plants and animals (wildlife), wildlife specimens and

products made or derived from wildlife

1 promote ecologically sustainable development through the conservation and ecologically
sustairable use of natural resources

1 recognise the role of Indigenous people in the conservation and ecologically sustainable use of
Australia's biodiversity

1 promote the use of Indigenous peoples' knowledge of biodiversity with the involvement of, and
in cooperaton with, the owners of the knowledge.

=A =4 -4 =4

Present matters of NES are:
1 world heritage properties
1 national heritage places
1 wetlands of international importanc@isted under the Ramsar Convention)
1 listed threatened species and ecological communities

“ http ://www.environment.gov.au/minister/hunt/2014/mr20140429.html
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migratory peciesprotected under international agreements

Commonwealth marine areas

the Great Barrier Reef Marine Pdrk Queensland)

nuclear actions (including uranium mines)

a water resource, in relation to coal seam gas development and large coal mining
developnent

=A =4 -4 -8 -4

This rather idiosyncratic list reflects the Australian constitution's vesting of responsibility for land
and resource management matters chiefly in the states. Federal legislation therefore fills gaps in
state/territory obligations (e.g. in oceanglerformance or capacity (e.g. in crebsundary matters)
and meets obligations set out in (multilateral) international conventions to which Australia is
signatory.

Conventions of greatest direct relevance are the World Heritage Convention, Ramsar (wetlands)
Convention, Convention on Biological Diversity, Bonn (migratory species) Convention and
Convention on Trade in Endangered Species of Wild Flora and Fauna (CigdEFPBCAlso enables
provisions of bilateral agreements such as the Japan Australia MigiBimls Agreement and a
similar agreemergwith Chinaand South Koredn the case of environmental assessment, in
addition to responsihilities to protect aspects of environmeatered by these conventions, federal
influence also derives from corporatismpowers and roles in approving mineral and other exports.
Water resource management as a matter of national environmental significance is a recent (2013)
addition responding to public concern over effects of unconventional (especially coal seam) gas.

Whele additional needs are identified, especially for issues that cross jurisdictional boundaries,
other formal agreements with the states may be deployed. The best known example of this is the
National Water Initiative (see McKay 2005). States and territdérv@@e incentives to sign up to such
agreementsn orderto access federal funds.

In regard to policy change in environmental assessment, the federal government is committed to

creating eight onestop-shops for environmental assessment: one in each of thes/territories.

Avoiding duplication or double handling of matters by states/territories and the federal government

in environmental assessment is done through bilateral rather than multilateral agreements,

reflecting variation in state/territory systesIn essence, itis now proposed that through such

agreements the states will exercise federal powers in regard to matters of NES through "a single

assessment and approvals procéé§*. Although the EPBCA already recognises bilateral

agreements, changas law are argued to be necessanyensurethat those agreements will

operate efficientlyandprovide certainty to proponentsa Bill to make the changes is presently

before the federal Parliament (Hunt 2014). TERBCA (Bilateral Agreement Implementatisill

proposes iter alia):

9 allowing States and Territories tnakedecisions on large coal miniagd coalseam gas
developments impa@tgon a water resource

1 ensuring that all State3lkerritoriescan requestdvice fromanIndependant Expert Scientific
Committee

1 darifying thatproponentsdo not need to makeeferrals to the Commonwealth factions
covered by an approvelilateral agreement

1 ensuringthat State/Territory processes that meet EPBE standards can be accredited,
recognisinglifferent technical approachsto give legal effect to those processes

1 providing for bilateral agreemento continue to apply toaccredited Stat@r Territory
management arrangement or authorisation proses, despiteminor amendments

*2\Western Australian bilateral atitp://www.environment.gov.au/minister/hunt/2014/mr20140528.html
. Queensland bilateral http://www.environment.gov.au/minister/hunt/2@/mr20140514a.html
* Northern Territory http://www.environment.gov.au/minister/hunt/2014/mr20140408.html

72
WORKING PAPER SUBJECT TO REANEIDIRWORSED BY NAILSMA OR TNC



These changes do notin themsebdirecly weaken federal standards. But the incentive for the
states and territories to compete with each other for major projects does itkige'regulatory

creep"” that Minister Hunt invokes to explain the need for change in law: but creep in thesitppo
direction, towards weaker controls. The existing tension between these local or regional incentives
for lower standards and the willingness of the federal government to-owerstate decisions under
extreme circumstances arguably provides a moreusitand stable system than one based on
jurisdictional competition. Therdft bilateral for the Northem Territory does not cover the
Commonwealth parks Kakadu and Uluru and other commonwealth lands like the Defence estate
(Figure Zabove andrigure 17 beloy

The EPBCA also has provisions relating to national and commonwealth heritage (below), most
significantly in connecting them to environmental assessment psEes

A potentially useful set of provisions, especially in the Northern Territory context, relate to
provisions for bioregional planning. Bioregional plans may cover and seek to integrate realisation of
biodiversity conservation, heritage protection anc@omic and social values in commonwealth

areas and, with state and territory governments and other partnetiser sites thatnclude non
Commonwealth areasJse has been mostly confined to marine areas where the Commonwealth has
sole jurisdictionBioregonal plangdo not have the status of legislative instruments but may provide
useful foci for federal govemment investments in conservation and heritage protection.

Offset requirements are included as a condition of approvg@iroposed actionsinder secton 134

of the EPBE. The language describing the sorts of conditions that may be setis broasl cdedry

not constrained to orsite measures and actions, provided that the condition protects matters of
national environmental significance. Offsets h&een required as a condition of approval in 81.6%
(n=38) of Commonwealth approvals listed in the DoE website in the first 5 months of 2014. And a
significant proportion of those few where offsets were not deployed were for projects where
offsetting was argably unavailable or unnecessary (e.g. rehabilitating a creek, testing interactions
between grazing and fire, baiting wild dogs, upgrading a streetscape). If the Northern Territory
Government and NTEPA's apparent disdain for environmental offsets igeefiaduture decisions
madeunder the bilateraltheir absence wouldepresent a major shift in Commonwealth standards.

8.3.2 Water Act2007

The objects of the federaVater Actdeal principally with the needs of the Murrdyarling Basin.
Outside the Basin firovidesfor the collection, collation, analysis adssemination of information
about! dza G NI f A Q& 4 thé Bd\andNdasadedadiod vdater in-AyisRalihe Actis to
be reviewed to terms of reference given in Attachment 5.

This review andhe associated Water Recovery Strategy for the MuiDayling Basin (CoA 2014) are
relevant to this study mostly in what they may indicate about the federal government's approach to
meeting environmental needs. Government proposes to recover shortfallsvimamental water

by infrastructure investments rather than water buybacks and do so over a longer period than
previously proposed. Itis reasonable to assume that decisions about offsets will reflect a similar
stance: one that emphasises maintenancenarease in production rather than contemplate trading
off production for environmental benefits.

More broadly the intent to limit the Commonwealth role and funding have been signalled in the
decision to axe the National Water Commission which has pléngedrimary role in interpreting,
applying and reporting progress of the National Water Initiative (CoOAG 2004).

8.3.3 Heritage Law
The EPBCA has provisions relating to both natural and cultural heritage: specifically in establishing
list of heritage places angrotecting Word Heritage, national heritage and commonwealth heritage
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places. World Heritage sites are those that have been formally listed under the World Heritage
Convention.

TheNational Heritage List includes natural, Indigenous and historic plaeg¢site of outstanding
heritage value to the nation. The Commonwealth Heritage List comprises natural, Indigenous and
historic places on Commonwealth lands and waters or under Australian Government control, and
identified by the Minister for the Environméas having Commonwealth Heritage valugise
Australian Heritage Councireated through thedustralian Heritage Council A20803advisethe
Australian Government on heritage matterscludinghominations for the National Heritage Lestd

the Commonwalth Heritage List.

There are few listed national heritage sites in the Northern Territory and they often duplicate other
recognition (e.g. Commonwealth parks). Listed Commonwealth heritage places are mostly built
heritage but also include sites like Date training areas nominated for their natural values
(Bradshaw and Mt Bundey). The significance of listing is that it requires specific consideration of
values for which the place or object was listed when actions are being taken that may affect such
places.

Thefederal Aboriginal and Torres Strait Islander Heritage Protectiori®&4and theProtection of
Movable Cultural Heritage Act 198650 protect places and objects of significance to Indigenous
people. They are designed to complement state andteny laws. However, the relevant Minister

can also make declarations to protect sites or objects at risk of injury or desecration in the absence
of local protection.

The application of all of these laws is likely to be reviewed as outlined in the pre sortbis

section. At present the Commonwealth's Offset Policy covers heritage values and properties, and
may accordingly include consideration of cultural values and impacts of development actions on
them.

TheAboriginal Land Rights (Northem Territory) 2876 plays an essential role in protecting
Indigenous heritage through its provisions regarding recognition of sacred sites anywhere in the
Territory and the particular powers it provides to control access to Aboriginal lands.

The federal govemment hasepared a draft strategy for Australia's heritage (DoE 2014) for public
consultation. The strategy proposes no dramatic new actions but seeks greater recognition of
heritage, and community involvement in its protection and management. As with other
envronmental issues, propositions are put about the need to reconcile different approaches and
systems to provide a one stop shop for navigating heritage laws. Presumably views putin response
to the consultation paper will be taken into accountin the prepd Australiavide review of state,
territory and national heritage legislation.

8.34 Resource extraction law

The Commonwealth also has a small suite of laws to cover resource extraction outside territory and
state jurisdictions, on commonwealth lands (defiriednclude overying waters). Examples include

the Petroleum (Submerged Lands) A874 and theOffshore Minerals Ad994.The intent of these

laws is to provide powers to manage exploration and extraction in a manner similar to the states.
They do thidy also providing for the Commonwealth and geographically relevant state/territory to
share authority and to deploy state/territory systems to manage title and the like.

The National Offshore Petroleum Safety and Environmental Management Authority (MAPSE
established under th®ffshore Petroleum and Greenhouse Gas Storag20Q6is part of this
infrastructure. Under recent (28 February 2014) changes to the administration of related laws, the
Minister of Environment has used the strategic environmeatsessment provisions of the EPBCA
(Section 146)toendorde ht { 9a! Q&4 SYBANRBYYSyll f Yl aseBoatY Sy
in a pogram NOPSEMA 20} 4Activities done in accordance with the prograifi not require

74
WORKING PAPER SUBJECT TO REANEIDIRWORSED BY NAILSMA OR TNC

dz



referral, assessment and approwedder the EPBC Act. This includes all matters of NES except where
activitiesmay affectCommonwealth langdthe Great Barrier Reef, or the Antarctic.

It is worth noting that the NOPSEMA program makes no mention of offsets, so it is unclear whether
the Comnonwealth offset policy will be applietivith EPBCA referrals no longer required,
applicationof the offset policymay not be obligatory.

8.3.5 Greenhouse gas management

Australia has constructed a comprehensive national systems for management of greenhousse gase
including a carbon price, an emissions trading system, and law to recognise emissions abatement
and carbon storage credits. Key elements of the package of clean energy and carbon farming laws
included:

1 Clean Energy Act 2011 and Regulatealing withthe carbon price and trading
1 Carbon Credits (Carbon Farming Initiative) Act 2011 and Regulations

1 Clean Energy Regulator Act 2011

1 Australian National Registry of Emissions Units Act 2011

The current government is in the process (July 2014) of dismantual of this infrastructure with
the intention of removing the carbon price. The CFI law and supporting mechanisms like the
ANREUA are to be retained, but modified to accommodate an Emissions Reduction Fund.

The Emissions Reduction Fund (ERF) is theemate ofa Direct Action Plamvhich abolishes the
existing carbommarketbut still seeks to reduceational emissions by 5% by 2028e ERF willse
public fundgto buy emission reduction$rom indviduals or corporations developing abatement or
sequestation projectsthat arenew, not required by law, ando not occur as a result of another
govemment programSafeguards are to be developed to inhibit big emitters from continuing to
increase their emissions and cancelling out gains from the ERF, lohiamisms remain unclear.
Government will seek lowest cost creditsough reverse auctions (CoA 2014).

The ERBs presently framed (July 20leteates particularttallengedor offset providers irthe land

sector.

(f) land sector projects drawinigicomes ony from sale of creditwill be pittedagainsi for
examplegenergy efficiency projects that redutedustrycosts and boodbng termprofitability,
independent of income from credits

(9) dismissabf environmental (e.g. biodiversity) and social (e.g. remotgaa@mploymentco-
benefitsfrom consideration in auction processesduces net public gains from ERF expenditures

(h) one contract o yearss insufficient tarecoveroften substantiainvestmentsneeded to
establishiand managemenprojects

(i) providers unake to meet projected credit productioare penalised bpeingforced to buy
credits to make up shortfall disadvantagingrojects like savanna burninghere year to year
variation isunavoidable

(j) uncertainty is increased because probability of bid sucaedgpricesnayvary substantially
from auction to auction, depending dhe array ofbidderswho choo® to compete.

Draft legislationto amend theCarbon Credits (Carbon Farming Initiative) Act 28gjliires that
methods(previously methodologieshemslves clarify interpretation of additionalitfPoA 2014)
Initiation of new methods will be under political control, with the relevant Minister setting priorities
for technical working groups appointed by government. Only methods that count towards
Austrdia's international emissions reduction targets will be considered. Priorities indicated for new
methods includencreasing soil carbafuespite considerable doubt about plausibility), reducing
livestock emissiongxpanding opportunities for environmentahd carbon sink plantings, and
reforestation and avoided deforestatiorit is presently unclear whether the sequestration of carbon
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in woody vegetation through improved management of fire will be given priority, even though
Kyotecompliant activities incide sequestration through "establishment or management of
vegetation on land" exceeding 0.05 ha in drea

Until all amending legislationis enacted by the Australian Parliament, regulations promulgated and
some experience gained with new advisory andutatpry arrangements, it is difficult to predict

how the ERF will affect opportunities in northem Australia. However, on balance it appears most
likely to discourage participation of the land sector in carbon offsetting.

8.3.6 Commonwealth relationships withtates and territories

The recent steps to reduce the federal role in environmental management are elements of a larger
current agenda to Ti{mit) Commonwealth policies and funding to core national interest matters, as
typified by the matters in section Sif the Constitutiori and 'the States and TerritorieX sovereign

in their own spher&'®. The only more or less direct references to natural resources and their
management in section 51 relate tgtzonomical and meteorological observatiQmgiarantine and
fisheries in Australian waters beyo(state) territorial limits. The arguments for reducing duplication
and complexity are superficially attractive, but create obvious risks of divergence in approaches,
including a race to the bottom in competing for intents. The Territory, given its weak intemal
revenue raising capacity is likely to be particulady vulnerable to such pressures. A previous Chief
Minister has celebrated the certainty offered by the Territory for developers, and the absence of
ongoing isues with environmentalists

There will also be more immediate effects. The loss of impetus forimproved water management
driven by the NWI and National Water Commission is likely to see weakening of key principles for
water managementin north Austral{dlWC 2012). Arguably that has already happened, with
apparent weakening of Territory govemment commitment to community participation in water
allocation planning, securing Indigenous interests, saahnically ballengingdecisions about
treatment of relevant data (Sectio8.1.3.7 abovg

In addition to these regulatory changes, withdrawal of the Commonwealth from the large scale
environmental funding programs initiated with the 1997 Natural Heritage Trust will have cagnif
impacts. As already noted, those effects are likely to hit particularly hard in the "mendicant"
Northern Territory.

In our view it would be reasonable to anticipate continued weakening of involvement of the
Commonwealth government in environmentabigs and hence greater dependence on Territory
policy settingsnd financial and technical resourcéxesent weaknesses, especially in the area of
offsets, clearly require considered response if the DbD program is to be rolled outin the Northern
Territory.

8.3.7 Summary

This short treatment does not cover all potentially relevant Commonwealth law and associated
policy butidentfies those statutehat intersect most directiyith Territory law and proces&y far
the most significant in terms of its influentethe Environment Protection and Biodiversity
Conservation Ad992 The EPBC#bvers in one way or anothemanagement of mostlasses of
natural and cultural valuesndthreats tothem, including opportunities to use offsets to improve
environmentd outcomes.The way in which these laws are deployed to manage relations between

*>Norton Rose Fulbright (2013) CFI legal and contracts guide. Norton Rose Fulbright, Melbourne. 143 pp.
*® http //www.pm.gov.au/media/201406-28/white-paper-reform-federation
il http://newsroom.nt.gov.au/mediaRelease/6533
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Commonwealth and Territory objectives and processes is presently jrbfitoon balance
Commonwealth involvement appears likely to be weakened over the short tagemmid by both
directly relevant policy change and fiscal tightening

The treatment of offsets is particularly problematic given the Territory's apparent determination to
avoid their use so far as possibtiespitepotential and actuakignificance in dealing effectiyewith

matters of national environmental significanc®ther processes of divestment of EPBCA obligations

to sectoral bodies like NOPSEMA through strategic assessment provisions create further ambiguity in
regard to offsets. More generally, divestmentreEponsibilities to sectorallgriented bodies, and

states and territories competing for investments, increases risks of regulator capture and invites
emergence of divergent approaches in all areas of environmental regulation, with the weakest
arrangemens becoming thele factostandard. The treatment of the land sector in design of the ERF
appears likely to reduce options for involvement.

Delivery of DbD in close collaboration with government may be challenging under contemporary
policy and fiscal settirgy Potential to attract private and industry funding may, howeeagcourage
some useful if relatively passive support from government, especially in access to mechanisms for
securing offsets over the long term. In its justification of the need for fundaatehange in
Commonwealth and State/Territory relatiortbe federalgovernment has invoked the notion of
subsidiarity.The Queensland Govemment has taken a related step in re pedperts othe Wild

Rivers Acaind placing development decisions irethands of local authorities under ti&egional
Planning Interests Act 201#hich coversareas of regional planning interest, includiRgprity
Agricultural Areas (PAASs), Priority Living Areas (P&thajegic Environmental Areas (SEss]

Strategic Qypping Areas

Confoundingly, the present tummoil in environmental policy settings could open spaces for useful
innovation by norgovernment actors in systems sdipport andgovernance for environmental
managementt regional scalesvhich Agrawal and Ostmo(2006) have identified as perhaps the
greatest challenge for conservation in the 21st Century. Some optbesant to Dblare explored

in the succeeding discussion
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8.4 New approachego environmental management and the role
of offsets

The full effects bcontemporary retreat of government from serious engagement with the
environmental challenges posed by sustainable development of northern Australia will take some
time to be felt. And the significance of contemporary weakening of focus on environmemikish

not be exaggerated: even before this shiftin rhetoric and policy detail, performance was already
compromised by many other factors, some reasonably attributable to policy weaknesses in and
others due to sheer intractability of problems and the coastts imposed by sparse populations

and lean budgets.

In the past, eme of the pressureon environments summarised in preceding sections of this report
have beeractivelyaddresse¢buttoo oftenin a piecemeal, undefunded and inadequate way
through varous timeboundpublic programs offerecchiefly by the national government. Because
public funds are mostften disbursed roughly in proportion to human population, adjusted to
account for the greater costs of delivering basic human services (e.g. la@d#ducation) to

remote and disadvantaged populatiofsee below) north Australia's vast landscapes struggle to
attract a fraction ofthe resources needed to address widespread management problems that have
no single solution. Recognition that early intention and preventative treatment are more cest
effective than seeking curesifdeeply entrenched problems hast been sufficient to attract
resources matched to the scale of ned®bbpin and Dovers 200Bjanch 2008)o arrest

environmental decline, depitea North Australia subprogram (again tifimited) within themost
recentnational Caring for Our Country program (Commonwealth of Australia 2008). It appears
unlikely that the like of even these modest programs will be seen again soon.

More optimistically, one of the most important contemporary successes in management genuinely
matched to need is been the West Arnhem Land Fire Abatement (WALFA) project. Here a sequence
of publicly funded research and government conservation projects facilitated tsnendted group

of senior Indigenous land owners and managers built the foundations for a substantiaetong
investment from a global energy producer seeking offsets for greenhouse gas emissions. Research
coordinated by NAILSMA led to declaration of neethodologies (see Russ&mith et al. 2009).
Supportfrom philanthropic and environmental NGOs, including TNC, and funding for Indigenous
rangers followed, allowing the range of conservation actitatywiden. Gains sustained for a decade
have been magl in emissionseductions,and protection of fire sensitive vegetation, including

habitats used byhreatened andendemic wildlife. Fire regimes are now more favourable than in the
adjoining federally funded Kakadu National Pdig(re 5 above Arguably, the unique combination

of long term private and public sector support has facilitated durable institutions capable of
producing longterm conservation and social benefits (Burgess et al. 2005; Garnett et al. 2009;
RusseliSmith et al. 2009; Campbell et al. 2011).

Many more successes will be needed. New pressamesetto add acutely to chronic running down
of ecological integrity. écelerating developments in mining, petroleum and gas extraction (both
conventional and unanventional), irrigated and raifed agriculture, forestry, and intensification of
grazingwill add a layer of largscale structural changé\s well as associated increases in clearing of
native vegetation andgnuchgreater water use, intrusions into prexsly undisturbed regions will
push alonghe chronic and incrementally increasipgoblems in weed controlfire management

and invasive animal manage meotaffecteven larger areas.

Acute changes and the chronic commonplace will come together tesesilience of natural

systems and the commitment of those who seek to look after them. One possible response to this
couplingis to see private and public investments in the new as an opportunity to redress the old
and intractable. Directing a small partprojectedinvestment to offsets that deliver net
environmental benefitis the most obvious mechanism for realising that opportunity. Although
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regrettable, apparent withdrawal of the Northern Territory government from this spaag open

up additional opions for creative and credible programs based on collaborations among industry,
conservation and philanthropic NGOs, and land owners and managers. And Development by Design
provides a welestablished vehicle for designing and presenting ambitious p®patl negotiating

the necessary partnerships to achieve them.

8.4.1 New roles for mn-government actors

To some extent offsettingisengagement of governmeig a trend to increasing third sector
involvement in acquing sites with high conservation valuasadactively managg themto secure
those values (e.g. Wongal&taAustralian Wildlife Conservancy), or supjiogibthers to do so (Fish
Rivef®*°, Warddekef' IPAs: The Nature Conservancy).

Invokingpattems of land use change seienother nations, Holmes (99, 1992, 2002, 2008, and

2010) has over a period of several decades tracked a sifistraliansavannas away from

orthodox poduction. A "posfproductivist” statushas been postulated, designating a shift from
management regime®r production of orthalox (agricultural) products to other environmental and
consumer benefits. This trend is said to be in part exemplified by Indigenous land rights shifting land
use to Indigenous customary purposes. There is debate about the full array of drivers and
significance of such shifts, but there mo doubt that landowners facedifferent set of options and
demands than applied a generation ago.

Transfer of land to Indigenous peof€able 2 abovihas greatly outpaced access to tiesources
needed toplan and support use or management even to take up residence, so adverse impacts
from fire, weeds and feral animalgo often go unmanaged. Entrenched socioeconomic
disadvantage demands urgent attention, so landowners feel olelthtd extract incomes from their
land.Actingtogether, these factors place great pressure on traditional landowners to make
important decisions about the future use of their landsdnow rather than late(see NAIEF 2013)

At present they face starkigontrasting options. One class of options involf@snal inclusion(declaration)of

lands in the state or national protected lands system. Joint management systems under which lands are
formally declared as reserves and often held by the state under tenmg leases place the greatest constraints
on future land useln exchangeraditional owners may get accelerated recognition of land claimsland

term commitments to employment of community members in park management. Indigenous protected areas
(IPAs)lace fewer restrictions on use and have proved highly attractive to landowners, even though
government financial support is usually modest relative to declared, jeméyaged areasSites under both

of these forms of management are shownRigure 17 belovand details of areas under such management
given inTable 3 Both of these sorts of arrangements appear unlikely to be significanty expanded in the
Northern Territory in the near future.

8 http ://www.australianwildlife.org/sanctuaries/wongalaraanctuary.aspx

49 http ://www fishriver.com.au/

%0 http ://www .nature.org/ourinitiatives/regions/australia/exploreffiskriverstation.xml
°1 http ://www.natureaustralia.org.au/news/indigenouaustraliansprotect-the-past.xmi
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Table 3:Areas in the protected lands system in the NT study area.

Protected areaclass  Area (ha) Percentage of Principal parks/IPAs

study area
Indigenous protected 2,989,692 4.6 Djelk, Wardeken, Anindilyakwa,
areas Dhimurru, LaynhapuyMarri-
Jabin Yanyuwa
Jontly-managed 3,999,024 6.2 K&adu, Nitmiluk, Garig, Gregor
formally declared National Parks
reserves
Other protected areas 1,767,633 2.7 Litchfield, Keep River, Limmen,
Wongalara
TOTAL 8,756,349 13.6%

Partnerships with conservation NGOise thosedluded toabovemay also be proposed and funding
from nongovemmentsources is increasingly common.

Another distinct class of optionsembracingorthodox production derives from accedsy exernal
actorsto large areas offelatively cheapand rather han oher spedcificfit for purpose"advantage.
Such arrangementmayinvolvemarginal uses that depend for theiommercialiability on

attribution of low or no value to the land on which they take place, but which may generate some
employment attractiveto communities. For example, a valuer put an annual rental of $3/fi@n

Tiwi lands (cited in SECARC 2009) for a forestry venture which required cle @x{@p6f hanative

of forest The project collapsesfter a few yearsBased on the Tiwi expenee, he Northern

Territory Government prop@sto institutionaliseadditional transér of Indigenous land to
agriculturaldeveloperaunder leases arrangettiroughthe Development Land Corporation (see
Section8.1.1.1 abovg
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Figure 17 Conservation areas on Indigenous land formally declared as reserves and managed jointly
with Indigenous people under specific laws (e.g. Nitmiluk and Garig National Parks) or under
agreements with the federal government (Indigendeiotected Areas).

Landowners facingtarkindividualchoicesor, potentially,seekingappropriate reactiosto
interventionsof the sort proposed by the NT governmergquire high quality, unbiased, nen
ideological, advice that weighs up costs and beaaeind openly acknowledges riskidland use
change Arguably)ndigenoudand ownersand othershave not always had access to advice of the
necessargomprehensiveness and quality, despite needdemonstrated byegular failures
especially in agriculte. Consultations for formal approvals ektemal, contexffree proposals can
be complex and costly arido often require that landowners consider options in isolation from
properly analysed alternatives.

Formal land use planning processes in Austraganat welkmatched to Indigenous interests and
approaches (Hibbard et al. 2008y the Territory, gch nterest as there was in improving the fit
seems to be waning, withmovations for involving Indigenous people in water planning (e.g.
Hoverman et al2012)beingwound back (se&ection8.1.3.7 abovg Supporting Indigenous
landowners and communities to develop land yans encompassing bot#conomic development
and conservatiomas a framework for dedimn-making- rather than treating plans as a response to
decisions already maday external interests may be productive investments for NGOs and
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Indigenous organisations. The use of scenario planning as developed as panexfethETRaCK
researchprogram €.g.Pantus et al. 2011) coupled with simple models capable of incorporating local
knowledge (Collier et al. 201ajfer useful approaches. Karjala and Dewhurst (2003) report that
such methods can help reveal the complexity of Indigenous views disabte resource use in

ways that permitmeaningful planning responseandthey will also help Indigenous decisiomaking
about partnerships with private feprofit or not-for profit organisations for any purpose.

NAILSMA and the North Australia Indigesdixperts Foruthhas embracedhe notion that

Indigenous livelihoodbsased on land usean be advanced by appropriate planning at a range of
scalegNAILSMA 20H). But planning withouteasonableexpectation of adequate resources to
implement ideas is wee than useless because it squanders time, money and er@iggm the

weakness inherent in formal NT government land use planningetneiat fromresource use

planning exemplified by changes in water management, government support appears likely to be at
bestindirect, by providing better access to publicly funded data archives. There is cleary a gap to be
filled here,goingbeyond the role of offsets to include the wider sustainable development and
conservation plans within which they wilké cessarilype embedded.

Roles for planning at the different scaledevant to Dblxan be summarised as:

Regional Planning at the regional scale provides for identification of powerful extemal
influences on opportunities and challenges and broad understandingromzinity interests
and capabilities. Through participation and formal endorsement of such Ehmsrties,
includinggovernmentscan indicate their commitment to directions in regional
development, as well as understand specific issues that have stmmgiunity support and
may warrant investment. Regional development plans provide context for more localised
planning

Country-based planningCadastral boundaries rarely coincide with ecolodicalindarie sor
Indigenous estates and interests. Indigen@esple in many parts of northern Australia
have adopted tenureblind, countrybased planning in which they identify issues of interest
or concern across all of their traditional country. These plans can then be used to create
partnerships for achieving shad goals (Smyth 2012). If weflanaged, such processes can
provide essential communitpased statements of both aspiration and capabilityinform
regional plans and influence decisiamsinvestmenty other interests And communities

can consider wherand how they will access the resources to advance their ideas.
Indigenous resource managemesrganisatiors often operate at this level as well as making
contributions to regional plarfacilitated by others

Estate or propertylevel planning When plauible livelihood goals have been set and tested,
then individual landowning groups can plan for theirgnound achievement, taking
advantage opartnerships andgupportive policy and investment commitments, and
identifying the investments and actions thapd their local organisations muatsotake to
succeed.

Supportis required for countrgased planning and preparation of the equivalent of property
management plans for Indigenous land holdings where these are not already covered by other
arrangementge.g. IPA plans)rhesecould bean important focus for investment by philanthropic
and environmental NGOs to secure both social and conservation benefits.

One of the options considered in all Indigenous land use planning should be the option to engage in
commercial delivery of environmental services, which has diesiarted with carbon offsets and in
which Indigenous organisations have shown much inte&sdiversity and other offsets are

2 See http://www.nailsma.org.au/programs/nortaustralianindigenousexpertsforum-sustainable
economicdevelopment
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additional options. It makes sense to deploy the already sultisdamational investments in strong
cohort of skilled Indigenous land managevsith access tahe two toolkits - to also address social
benefitsin enterprise development suited to regional and remote araad goals which are often
compatible with thegoals of norgovernment environmental and philanthropic organisations.

8.4.2 ATNOrole for planning andoffset deployment in the Northern
Territory

The Northern Territorg lack oflegislative or policinfrastructuredesigned specifically to support
offsetsobviouslycomplicategheir use in this jurisdictionno matter who seeks to deploy them

The NTEPA dismissal of offset®bviously a consideratgcision involving as it doeat leasttwo
separate statements of guidanceéhose statements offer no cohereexplanation of the decision,
but imply thatoffsetsmay beseen as an unnecessangpost on industrnthat the NTEPA has no
capacitynor power to deployBut the Commonwealth's EPBCA Offsets Pdicynatters of national
environmental significancENES)nayleave no option buto engage in offsets work in one way or
another, despitegovernmentdisinterest or incapacityThe NTEPA&pparentsolution- to link
environmentaloffsets to socl andeconomic impact assessment (NTEPA3ROf. 2 - is confused
and confusingWhilst we agree that the manner in which offsets are deployed can have important
social and economic effects, we regard overt uncoupling of offsets émmiderations of
environmental qualitythrough the environmental assessment procassnisguided and potentially
damaging.

Despitethe difficulties the NTEPA has created foritself and the NT governtherntpnsistencyf
presentation ofthe no offsetspolicysuggests that this stance will not be easily abandoned and will
flow through to dher areas of Northern Territorgovernment activityUsing the mechanisms
available in law administered by other agencies to specify and secure offgetsatter how well
suited to the taskmay prove problematidt is unclear how the anomalous Terriygposition will be
managed within a proposed national review of environmental regulationis likely to require

some time to complete such a review.

Until these anomalies are resolvelNQOmay choose tdocusits promotion ofoffsets in the

Northern Teritory on matters of NES, pursued directly through interactions with developers and the
Commonwealth Govemment. This is not to suggest that documented priorities of the Northern
Territory Government in biodiversity conservation and other environmentakisshoulde ignaed

but activegovernmentsupport to realise thenthrough offsets should not be anticipatechi$
conclusionisimportant, because resistance to the application of offsets to environmental
management, whether passive or activeayconstiainthe options available to ensure their security
and durability.

Approaches to dealing with these challenges are explored in other parts of this paper which propose
a conceptual and practical approach to offsets matched to the Territory's present situathile
remaining consistent with DbD principléziven the significance of planning to the DbD approach,
important questions arise for TNC in the extent to which itis equipped or prepared to embrace a
role in land use planning that goes beyond the dirchievement of conservation goals to deal with
some of the messier preliminaries.

23 http ://www.environment.gov.au/minister/hunt/204/pubs/mr20140429.pdf
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9 MATCHING OFFSEAEDORY AND PRACTICE
NORTHERNERRITORY CONDITIONS

2SS KI @S akKz2gy OGKFG ¢SNNXG2NER fFyR FyR aSkaoll LlSa
settlements, environments are structurally unmodified and occupied by predominantly native plant
and animal assemblages. Expression of cultural heritage are widespread (indeed ubiquitous) but
mostly embedded in natural featuredlajor developments almost alwayause significant and
conspicuous loss of natural and cultural values. Effects may be localised to the development site or,
more commonly, also entrain varying levels ot®té change through, for example, the movement

of gases or water bearing pollutarftem the development site. In the extreme climatic conditions

of the northern seasonal tropics, confining effects to development sites is always uncertain.
Indigenous views of the connectedness of landscapes also mean that impacts on cultural heritage
andwell-being are felt outside the development site. New infrastructure demanded by an increased
human presence and entirely new activities adds to impacts. Effects may be short term, but are
more likely to continue for decades, or effectively be permanent.

A widely accepted hidevel principle focompensatiorior such damage through offseisto seek
no netloss and, preferably, a net gain (ten Kate andiRilg014) in environmental qualitClearly
such a goal requires that environmental values at deetfsite be improved. And ongoing
application of offsets at any significant scale requires that there is a "supply"” of degraded sites
offering plausible opportunities for rehabilitation of attributes commensurable with those lost. This
presents some congrually and operationally important issues for a jurisdiction like the Territory.
On the one hand, acutely degraded sites that warrant and are amenable to edfgaists that can
reasonably be accommodated within a plausible offset progeetelativelyfew, so precise matches
among impact, site characteristics, and remediation opportunities may be difficult to find.
Alternatively, merely protecting (as distinct from repairing) a sitequivalent predevelopment
quality, in a widespread and abundant ém@nment type may achieveo or little immediate benefit
and yet generate substantial costs.

There are, however, very many sites suffering diffuse degradation of values important to Indigenous
and nonlindigenous society, some of which can be repaired targe areas by relatively modest
increase in management resources. Treating such areas as sources of offsets, whilst potentially
critical for achieving the positive change necessary to reach a target of no net loss, raises difficulties
in demonstrating guivalence and securing benefits over very large ar8ash large scale
improvements require robusnstitutions that will prove durable and capable of operating over the
long term at acceptable cost.

Related conceptual and practical challenges also atisepolitical level. In an undeveloped region
targeted by national and regional govemments for rapid acceleration of development of the sort

(e.g. broad scale agriculture) that can produce major, effectively irreversible change over large areas,
the very notion of no net environmental loss may be questioned: as naive utopianism and a recipe

for unreasonable denial of opportunities to improve socioeconomic conditions. Neither the

Northern Territory government nor the independent NTEPA have explainedeaathetheir

rejection of offsets or the expectation that they can be rolled into assessment of social and

economic impacts. But their apparently shared stance may in part reflect unwillingness to adopt a
prevailing offset model thahey see as pursuingnreasonable expectationgrespective of

prevailing national and international best practice

There are alswssues in definition of environmental values that require offsetting. Appraisals of the
residual damage of developments are most often couchadrms of direct physical or chemical

change and orthodox conservation biologyth its bias to more conspicuous and better understood

or charismatic fauna and flora. These are essential components of the assessment process and offset
design, but given th predominantly Indigenous society occupying most of the Territory landscape,
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they surely should be complemented by Indigenous views of values that require protection or
compensation. These will not always align with conventional treatments (Whitehedd28108).
Indigenous participation in the environmental assessment process is often weak (BIITE 2009)
because it depends on the (inherently variable) skills and commitment of the development
proponents. Environmental assessment bureaucracies arguablipddakhe resources and skills to
ensure that the Indigenous groups who will be most affected are properly engaged.

In this section we address these and other issues by developing an offset model that, while
maintaining the aspiration of no netloss, add®eus on building capacity to manage change and
secure better management of large areas, as well as mdh®dox, smallerscale offsets.
Notwithstanding our earlier exploration of some unusual options for offsedsdarnot attempt a re
analysis of the wil-established fundamentals of offset design, but rather a tuning of attributes to
the Territory situation and the particular demands of Development by Design.

9.1.1 Environmental and sociaosts andbenefits

The NTEPA proposes that environmental offsets shbe considered during social and ecoriom
impact assessment (NTEPA 2013Ne are unsure what this means, and note that in recent draft
terms of reference for preparation of an environmental impact statement made after the issue of
the social and economiassessment guidance (e.g. for the Jervois base metals pfjpjéwe NTEPA
provides no publicly available clarification to the proponent. There is no mention of offsets except to
refer to the separate guidance on offsets: guidance that dismisses theERAN2013) and

confuses them with social benefits packages that may be negotiated, for example, with traditional
owners on Aboriginal land. Inits presently weakly articulated form, it is hard to interpret this
approach to offsets as anything but a depagtdirom widely accepted (e.g. by the Minerals Council
of Australia) obligations to compensate for impacts on the-haman biophysical environment with
at least equivalent benefits measured in similar biophysical currency.

Inraigng this muddling, we doot argue that there is no connection between the condition of
biophysical environments and human wiHing. Or that delivery of biophysical offsets cannot be
designed to produce sociconomic benefits. Indeed, we take the view that social benefits oan a
often should be delivered without compromising the quality or scale of the biophysical
compensation for unmitigated/residual damage.-Keeping with this position, we suggest that key
attributes for framing a Development by Design Offsets model matoh¢iok Territory situation
mustbe considered in twaonceptually distinct but functionallgverlapping categories. One set
covers features for creatingiophysicalproducts that are credible in national and international
forums and with buyers, whethenicompliance or voluntary markets. The second set addresses
features to match the needs and preferences of offset provideduding Indigenous landholders
The goal with thisecond social overlay is not to trade environmental benefit off against $ocia
credentials, but to ensure that commitment and capability to deliver environmental benefits are
reinforced.

We deal first with the features needed to assure offset buyers that they are accessing robust,
credible products that offer genuine compensatian biophysical dettiment in Territory
environments.

9.1.1.1 Essential features of biophysically robust offsets

Acceptabilityof impact The environmental detriment for which offset is sought must be acceptable
in type and magnitude to the local, regional and widemmunities.

54

http://www.ntepa.nt.gov.au/__data/assets/pdf_file/0006/351915/terms_reference_jervois_base_metal.pdf
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Offsets, no matter how attractive, cannot be used to weaken or be perceived as a threat to
the rigour and quality of environmental assessment or lead to special treatment of projects
that would otherwise be rejected because of the naturdtedir impacts or the importance

of the sites they affect. This may mean, for example, that projects with extreme impacts that
distress many in the community and hence may be seen as incapable of relevant
compensation, like the diversion of the McArthuvéi, would not be considered for DbD
treatment, even though they receive formapproval. This framing differs from established
approaches in seeking a more inclusive approach to determining acceptability to explicitly
accommodate Indigenous views.

Additionality: The proposed offset must be clearly additionabtesite environmental protection
measureexpected from the developer under existing legislatmrcommon law duty of care. And
the offset projectmust make a distinct and substantial improvemenéenvironmental quality at the
offset site, again going beyond regulatory obligations.

Quantifiability (of impacts and offsetd)evels of residual detriment and offset benefits should be
quantified using the best available data and methods. Where queatibn presents unusual

difficulties, including complexities associated with incorporation of Indigenous and other local
values, they should be ranked against other examples of impacts and their offsets to inhibit slippage
of standards.

EquivalenceThe evironmental improvement available at the offset site must be at least equivalent
in quantum to the residual damage at the development site over all significant attributes identified
as impacted.

Additionality, quantifiaklity and equivalence in combinatoset a minimum requirement for
biophysical benefits from an acceptable offset. That minimum threshold should not be
traded off for other norenvironmental benefits. The featuresitined herefollow well-
established policyand restatementmostly constitdes a rejection of the NTEPA's linkage of
biophysical offsets to socieconomic impact assessment.

Environmental values are difficult to measure in ways that facilitate comparisons of different
sites. In many situations, management of risk of weak queatifon has been sought

primarily in ratios of area of offsetting sites to impacted equalling or exceeding 1.0. Ratios
must be much greater when uncertainties are high (Moilanen et al. 2009).This proposition is
again consistent with established principlag hcknowledges that some views of impact,
including Indigenous perspectives, will present particular difficulties for quantification. This
is not necessarily because they are unusually intractable, but have had much less study

Location Offsets should bestablished in landscapes as similar as possible to development sites but
other factors should also influence choices.

Site selection should be based far as possiblen biophysical similarity, including
topography, floristics and vegetation structuradcathe presence of key attributes affected

by the development. Sites close together are more likely to be similar, allowing greater
confidence that offsets will achieve equivalence. Butif too close they may be subject to
unwelcome spilover of impacts. décation may also determine which human communities
enjoy the benefits of the offset arrangement. If poorly located, offsets may exacerbate
inequities in distribution of costs and benefits. Excephia case of rare or otherwise unique
attributes, site sedction should weight likelihood of successful impkntation ahead of
precise likefor-like substitution. This framing differs from orthodox treatments in putting
issues of practicality and probability of producing real net environmental benefits ahead of
precise likefor-like biophysical matches which, given the state of scientific knowledge of
Territory landscapes, are problematic anyway. Acceptance of this approach positions offset
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designers to consider a wide array of options to take advantage of éaege of structurally
intact and readily repairable lands.

Sustainability / durabilityOffsets must be guaranteed for at least the expected duration of the
development impact and in many cases permanently. Design and implementation should address
explicity their role in strengthening local institutions capable of covering gaps and weaknesses in
regulatory institutions and related developer commitment.

Because full rehabilitation of severely altered sites is impraobable, there will in almost all
cases be soe effectively irreversible change, creating a preference for permanent
protection of the offset site. This demands not just offsets of the right type, but also
enduringinstitutional arrangements to support them. Again the framing is fundamentally
convenional in requiring durability but differs mmphasisng positive steps to build
institutional and related capability to secure longevity despite weak government systems
rather than assuming dependence on government

CosteffectivenessOffsets should bestablished at reasonable initial and recurring cost, so that no
plausible alternative investments would produce greater benefits at equivalent cost.

Judgments about the level of costs that developers might reasonably be expected to meet
are difficult, bu will become clearer with wellocumented experience. Providing
information on costs and quantified benefits will be an essential component of a durable
offset scheme, especially in the Territory where experience is limited. Analysis of cost
effectivenes should take account of the contribution made to community and landholder
commitment and capacity to secure long term protection.

Regional priorityThe offset regime should contribute positively to local and regional conservation
and development prioriés or, if this proves impossible, at lehstcompatible with them.

The problematic treatment of offsets by the Northem Territory government and NTEPA may
be ameliorated if offset providers and developers can show that they make substantial
contributionsto realisation of local, regional or Territewide conservation goals. This
provision is similar in intent to requirements in Australia's CFI to show compatibility with
regional NRM plans. Regulatory agencies may be encouraged to support offset séiturity i
can be shown thain doing this, they contribute to larger jurisdictional goals.

Accountability Arrangements must include obligations for regular open public reporting of
outcomes in both levels of detriment at the developmesite and benefits athe offset site.

Systems for monitoring and open reporting of the effects of development are often poorly
developed. But they are essential if offsets are to be seen as making genuine contributions
to improved environmental outcomes rather thanperficidly improving relationships

among industry, the public and regulators. Meeting costs of providing such information
should be explicitly builtinto offset funding arrangements. Work will be needed to increase
relevance to audiences other than orthodox congdion interests, including Indigenous
communities. RecemMiTimprovements in openness of reporting impacts at development
sites must be maintained as a critical component of offset validation.

Timeliness Offsets must be identifiable and implementablgheut undue delay and realise
benefits within a reasonable time.

Time lags in establishing offsets and in achieving benefits challenge achievement of
equivalence. Whilst we have emphasised a critical role for Indigenous lands and land
managers, we haveso acknowledged institutional and other gaps in contemporary
capacity. Dealing with these site by site will slow offset development. Itis therefore
important, in the absence of government commitment, that rgovernment interests help
build a framework ér developing potential offsets somewhat in advance of new
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development. Development directions and impacts are to some extent predictable (Section
11.2 below so populating a framework with offset options and potential sigeglausible, as
part of a wider strategy to reduce delays.

Active managementll offset arrangements must include financial and other provisions for ongoing
activemanagemenbnsite - and where necessary offsitefostering improvementin the
environmantal attributes being compensated, for the life of the offset.

Passive protection of offsets based primarily on attempts to exclude new forms of
disturbance is unlikely to be enough in the requilibrium systems of the wedry tropics.
Prevailing pressugerelate to fire, grazing by feral and managed stacid invasive plants,

all of which demand active intervention rather than passive protection. The relatively
undeveloped state of most Territory lands is also associated with relatively low land values.
The capital cost of acquiring lands for conservation offsets may therefore be relativaly
compared with recurring costs of active management, reducing (for example) the value of
handovers of minor additions to the reserve system, unless there isatsmitment to long
term maintenance and clarity about how to sustain management inputs. The awful fire
regimes prevailing in three of the Top End's major parks (RtSseth et al. 2009x)

illustrates the folly of relying on formal protection alone.-Bmphasis of passive measures is
not an unusual framing, but our intention is to go somewhat further than recognising that
201 AG FyYyR £SIF@S Al R2SayQi ¢2N] ® tS2LX S
fundamental to the building of human and sdatapital and the institutions they deploy to
meet anyland managemenbbjective, that it warrants special emphasis in both biophysical
and social features of good offsets.

This set of attributes differs from accepted wisdom mostly in acknowledgingiklegdr like offsets

may not be the best option, even where they are practically achievable. The second, socially
oriented set of attributes presents greater challenges to orthodox approaches to offsets. Before they
are laid out, it will be useful to exple further the connection between delivering biophysical

benefits andhe social conditiongrevailing in the Territory

9.1.2 Opportunities

Whilst the peculiarities of the Territory situation complicate identification and design of offsets, they
also offer unusal positives. Structural integrity of Territory landscapes means that site gwash of

the pieces in place are many, offering more choices than in more desstlgd regions. And

dealing with diffuse impacts provides options to improve managemerdrgelareas at relatively
modest recurring cost (Whitehead elt 2009; Whitehead 20)2Further, regional populations,
although sparse, are dominated by Indigenous people with a particular intere st@hdeveloped

skills in management of pervasive impalke fire and feral animals. At least potentially, more

people in more places are positioned to contributend interested in contributingto offset

delivery.

The social disadvantage suffered by many regional populations is an impcatgedt because it

affects capacity to take on the stewardship roles thath cultural norms and sound offsetequire.

In underdeveloped, soci@conomically marginalised parts of the Territory (Whitehead 2000;
Whitehead et al. 2009) with much Indigenous land sugdbk generating offsets, landowners often
have difficulties accessing the financial resources needed to manage their lands as they would like.
Chronically limited options to intervene to protect lands from direct and indirect impacts of
development exacdate local and regional concerns abal#velopment benefits floimg mostly to
distant interests (Stoeckl 2012; Stoeckl et al. 2013). Investments designed to support management
of lands and in so doing also improve the social conditions of local peopikeaietore likely to be
particularly welcome (e.g. WLM 2012).
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We have in this paper criticised the apparent muddling of secanomic and biophysical
compensation inherent in the NTEPA guidance on offsets. In doing so, we are acknowledging that
direct comection of social benefits to environmental offsets may be controversial. An important
concern is that delivery of some local social benefits may be treated as payoff for permission to
damage the biophysical environment in ways that would otherwise beagyeble. Those paying

for offsets may also see as double dipping the additibmocial benefits to the compensation to

which they are expected to contribute. It may be argued that social obligations have been met
through payment of taxes and royaltievled by governments, even if governments make no effort
to direct those royalties back to the places of origin (Seetion6.5.2 abové.

However, we consider that well designed offsets offering biophysigaivalence but using available
funding to secure those environmental benefits in socially positive ways are immune to either of
these criticismsWe consider that offset quality (especially their security) is best achieved by

building local capacity, artiat this is in turn best done and done ceadftectively through local
employment. At a cost of about 50 cents per hectare, ConocoPhillips and its local subsidiary Darwin
Liquefied Natural Gas have demonstrated, in the WALFA project (Whitehead et 3. &80&ry of

high quality biophysical environmental benefits and social benefits through the one set of actions: by
employing and otherwise supporting groups of local land managers to deliver agreed environmental
benefits.

The conjunctiorof manyoptions for low cost, large scale interventioasd the potential todraw on
local skills to increase remote area employmérdt delivers numerous social benefits (e.g. Burgess
et al. 2005; Campbell et al. 20113 surely an extraordinarily valuable assetdny offset system.

In the Territory situation, there are no conceptual or insurmountable practical difficulties in offset
purchasers biasing their decisions to high quality products that also deliver social benefits and, in
favourable circumstances, adidihal (multiple) conservation benefits. Indeed, in carbon market
systems, products that also demonstrate social and biophysical (especially biodiversity) benefits are
regarded as essential to avoid a "race to the bottom" (GSF 2013) and described as ppeoducis

(e.g. Kolmuss et al. 2008). In the absence of offset standards set by regulation, as in the Territory,
there is a compelling case for those who fill this void to aim for maximum total returns from the
investments of developers and offset provideiThe benefits/costs hyperspace within which

decisions will be made about project design are illustratelgigure 18 below

Several features of this simpigaphicwarrant comment. There is a considerable area (yellow)
where uncertainty levels and hence risks of undetfivery are high. There are several intelated
ways of reducinguchrisk.

First, by simplifying and narrowing choice of offsets. This may be approached by seeking strongly
like-for-like offset sites,mplemented without community or other engagement extending much
beyond the offset manager. Indeed local people may be actively excluded to minimise risk of
disturbance. In this situation (left side of yellow sector), risks are created by uncertain or even
hostile landscape context. The probability of producing net benefits at a single discrete site is
potentially greater if initial site condition is well below potential, but full restoration will take longer
and risk of failure is higher. Less degradedssiteay be more reliably restored, but the total

quantum of benefit from a given area is reduced. Consequently, at both ends of the condition
spectrum, confident delivery of net benefit from sites isolated from their context will require an area
much largethan the area of the known impact, in the first case to account for greater risk of failure
and the second to account for the lower density of benefits.

Another important step is to improve credibility of methods for assessing and comparing
development d&riment and offset benefit. Technically robust and well accepted systems for
guantifying impacts and benefits would allow greater flexibility in choice of offset sites and methods.
Confidence in offset calculus may also reduce the scale of area multigiegssary to reduce risk of
under-delivery and satisfy regulators and the public about equivalence.
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Third, and in our view most importantly, the offset obligation can be designed to deliver social
benefits, particulaiy employment, that increase locadntives and capacity to manage lands and
resources. Improved technical and operational competence will in tum reduce risk of-dalieery.

Where those investments go entirely to the offset provider;sie offset quality and reliability is

likely to ke improved. Where that provider has legal and/or cultural obligations for surrounding

areas, as will most often be the case for Indigenous providers, the security of the offsite is likely to
be optimised by driving enhanced and sympathetic managementjofradg areas. Based on
experience at sites like WALFA and Indigenous Protected Areas, we consider that additional costs of
socially positive engagement will, with good design, be offset by improved effectiveness (Whitehead
et al. 2009; Gilligan 2006).

high

increasing Levels of risk reducing
- —

Equivalent of residual detriment

Biophysical environmental benefits

low

-ve low +ve high +ve
Social benefits building capacity and resilience

Figure 18 Hypothetical relationships among biophysical environmental and social benefits for offset
design Offsets that fail biophysical equivalence tests are not considered irrespective of social
benefits. Offsets so poorly designed as to cause social detrifeamptdamaging native title
rights and customary economies) are rejected (also shown in red). In the yellow area, all
offsets ostensibly meet minimum standards but are high risk because of uncertain
measurement and/or capacity of providers to deliver, esip#y if local communities have
not been successfully engaged and/or context is atyuat potentially unfavourabldf no or
low social benefits of a type that improve land and resource management capacity and social
capital are delivered then environméal benefits sought would be a substantial multiple of
detriment to manage risk (upper left of yellow sectdvjultiples may be reduced where
social capital enhance local management commitment and capability (right of green sector).
In general, design toffer both strong environmental benefits and substantial local social
benefits- to build capacity and resilience at the offsétesand beyond should befavoured
(top right).
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We turn now to the set of attributes needed for offset design to encompasisisbenefits as a key
driver of robust biophysical benefits: in terms of our simple model, to position offsets in the top right
of the green sectoof Figure 18

9.1.3 Designing socially positive offsets

In a recent technical rewe of issues in biodiversity offsets (ten Kate and Pilgrim 2014), intended to
inform proposed IUCN guidance, Indigenous interests are invoked once to propose "(s)pecial
consideration” (p. 10) of nationally and internationally affirmed rights. Such treaticemgtitutes

no more than a recognition of basic obligation to act reasonably and in accordance with law. More
broadly, social issues are dismissed on the grounds that "equity among stakeholders and their
participation in planning and decisianaking shoud provide an overarching social safeguard” (p. 8).

This facile proposition can be disputed on many grounds, including problems in identification of
stakeholders, arbitrary differentials in weighting stakeholder input, prospects of equitable treatment
given systemic variation in capacity to participate, and weakness or absence of planning and
decisionmaking frameworks to facilitate genuine and productive participation. Guidance is,
however, proposed to identifysbcietal valuesf biodiversity” for incorpaation into offset goals.
Simplistically, a complex set of issues is reduced to debate about whether utilitarian use or cultural
values should be compensated or recognition of detriment to be offset confined to "intrinsic" or
existence values. The crudesas their caricature of sudssuesllustrates the difficulties of

reconciling, in a diverse society, very different views of relationships with and obligations to nature.
If directions taken in the ten Kate and Pilgrim (2014) paper are followed, thé guidance will
contribute only to accounting standards rather than integrated assessment standards that deal with
all of the issues important for effective offset implementation.

In contrast, a number of standards and associated guidance for carbomsosesek to grapple

directly with social issues. They go well beyond basic obligation to do no damage to the interests of
local people: to require demonstration of social benefits. Standards such as CCBA, REDD+, Gold
Standard, and Social Carbon embrace blingation to show that credits improve long term

livelihood security and webbeing of Indigenous peoples and local communities (Robinson et al. in
preparation). Whilst such standards are applied mostly in developing countries, we regard the
principles ofequity and social justice on which they are based as just as relevant to disadvantaged,
un-developed regions of nations like Australia.

We do not seek to enter debates about definitions of biodiversity or other environmental values
here, or to develop futter the moral argument for seeking socidligneficial offsets in northern
Australia. Instead we focus on attributes of design and implementation most likely to contribute to
Indigenous welbeing: and so help to build interest, commitment and capabibtpitovide robust

high quality offsets that are secure over the very long term. We draw on work by Robinson et al.
(2011), James (2012, 2013) and Robinson et al. (in preparation) summarising issues identified by
Indigenous people as necessary for full paypi@tion in offset (specifically carbon) markets.

9.1.3.1 Contributions to weHlbeing

A number of studies have shown that engagement of Indigenous people with external conservation
and other programs is often motivated by a desire to regain access to traditeon$ and get

resources to reassert customary land management practice (Ru&sélh et al. 2009; Smyth and
Whitehead 2012). It is unsurprising that descriptions of benefits sought from offsets reflect similar
motivations.
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In thinking about attributes tht should be reflected in measures of benefigpecifically through
savanna buming projects (DCCEE 201i8Jigenous informants have emphasised "right country,

right people, right time, right fire". NAILSM2ame<013) has abstracted the naxclusivdfeatures
requiring attention as: connection; identity; knowledge and skill; seasonalitypaner and
empowerment. Robinson et al. (2011) summarised views dfes@fits from carbon markets in two
principles : "support (Indigenous) peoples' interestsfvdzS&4 ' yR [ daSGab | YR bodz
capacity to supply (carbon offsets)". Criteria for observance of these principles included: increased
opportunities to work on country and/or maintain connections with traditional lands and waters; net
positive impats on livelihood security and wedkeing; equitable distribution of benefits; recognition

and application of Indigenous knowledge; and respectful partnerships. This focus on processes and
the relationships they depend on is strikingly similar to that ebsé in identifying indicators of

success in joint management of reserves. Early in the joint management experience, Indigenous
participants put quality of relationships with joint management partners ahead of biophysical
culturalindicators of performace (e.g. Stacey et al. 2013).

Such emphasis is unsurprising among landholders who have, in generational terms, only recently
recovered ownership of lands and are searching for the means to reoccupy. As emphasised by
Murphree (2009, p. 2552555), in assesing successes and failures in CBNRM:

It is the perception of people that is important, not value as measured by some extraneous
yardstickX dr'te criteria used by a communal entity to determine benefit may well differ
from those of facilitators, but thosg&ho have had the experience of observing a community
determine benefit will know that the exercise is not taken lightly. A variety of institutional
and distributional factors will be considered and negotiation is likely to be involved.

In designing and geifying types and levels of support needed to ensure effectiveness it would be
unwise to diminish significance of the divergence between Indigenous motivations and the very
different drivers of offset purchasers. In terms of the conceptual model deschibesl Figure 18,

the challenge can be described by asking, given what we know of Indigenous perspectives, what
features must be added to biophysical criteria for robust and-gedligned offsets to move them
from the red or gllow, deeply into the green? We consider those features within the conceptual
frameworks offered by NAILSMAame<2013) and Robinson et al. (2011).

9.1.3.1.1 connection

Connection is about relationships of people with each other and with lands, waters and fivigg.t
Those connections are expressed through family, kinship, skin system, and Indigenous law and
commitment to specific homelands. No site will lack wetognised cultural links with other sites;

and those linkages may extend over long distancesuredid meet obligations in one area will affect
neighbouring and sometimes distant sites and people. The implications of this recognition of
connectedness are no differentin principle from the obligation of biophysical scientists to take
account of physi flows and ecological connectedness in offset design, but may involve differences
in detail and in the relative emphasis on the significance of maintaining connections in different
contexts.

Designs or implementation strategies that explicitly recogaise reinforce such connections will
attract stronger commitment and have the potential to increase the aggregate resources brought to
bear in support. On the other hand, designs that threaten recognition of connections and can be
seen to isolate siteslike exclusion of people with real connections with country or prohibition of
aspects of customary practice or ceremomnyay be actively resisted, damage social cohesion and so
place offset sites and community wéléing at risk.
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9.1.3.1.2 identity

In NAILSMA'sJanes2013) treatment, identity equates with authority and obligation. A person who
is recognised as holding a cultural legacy from their country accepts obligations and is assigned
authority. They are the right people to negotiate with and carry out the assbf traditional owners.

It is essential that woultbe offset designers or buyers know that they are dealing with those with
full authority, not just to allow access to the land but also to take the right actions with full
customary authority.

Offset seletion and delivery mechanisms that work through the wrong peepio consequently
lack customary authoritywill, irrespective of other forms of formal authority dse individuals
mighthold, attract both formal (legal) and informal (community) challengamage social capital
and put both offsets and community wddeing at risk.

9.1.3.1.3 knowledge and skill

Offsets will be most robust if designeduse effectivelyboth formal scientific and local (situational)
knowledge. Local knowledge may be codified inittadal theory and practicerad based on

individual experience. Design and management regimes that do not accommodate local knowledge
and engage local skills are likely to attract weaker commitment and inferior performance. Modes of
delivery denying locdnowledge and dismissing opportunities to exercise local skills will not support
the building of social capital needed to increase capacity and commitment.

Indigenous groups emphasise the obligation to transfer detailed ssmtogical knowledge to
younger generations, especially through direct experience on country. Offset design and delivery
practices that respect local and traditional knowledge enough to build in opportunities for inter
generational transfer of customary knowledge, as well as incotfmrén formal education systems
to enhance their attractiveness (Fogarty and Schwab 2012) will not only contribute to Indigenous
well-being but also to the improved management and long term stability of offsets.

9.1.3.1.4 seasonality

Much Indigenous knowledge isititaround seasonality, related understanding of social and

ecological cycles and the importance of their relationships in land, water and resource management.
It is such a fundamental component of Indigenous knowledge and practice that it warrants separat
emphasis.

Offset design and management that gives priority to timing actions for compatibility with biophysical
and social dynamics will be important in most natural heritage and resehaised offsets. Skilled

and culturally informed application of seasally-attuned activity in offset management will

engender a greater sense of continuity and compatibility with community and customary life,
reinforcing social cohesion and weking. But interpretation and application of seasonal thinking

and action musbe done by those to whom it has real meaning.

Arrangements that fail to take account of beliefs and practices regarding temporal and well as
spatial linkages of places and evengnd peoples' seasonal social commitmerdise likely to be
fragile. Ths sort of risk is exemplified by the substitution of crude understanding andmigenous
application of seasonality in fire use and consequentinstitutionalisation of destructive fire regimes
in Kakadu (Petty et al. in review), that appal both Indigenand norindigenous interests.

9.1.3.1.5 power and empowerment

Showing proper respect for Indigenous and local values, skills and obligations requires serious
consideration of all of these issues in offset design. And respect is essential in any genuine
partnership in which both parties understand and accept their obligations and entitements and
have the means and confidence to deliver and receive them respectively. A measure of local
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empowerment is a praequisite for entering partnership in the first place, lwould be expected to

be reinforced and to grow through positive experiences. Improving ability to reconcile customary
law and practice with effective and productive partnerships will underpin better planning and more
robust institutions for good decisiemaking.Such positive feedbacks are necessary to build
individual agency, social cohesion and, ultimately, enhanced communitpaiet.

Arrangements that oveprescribe method, or assign authority to others from outside the
community and so disempowerdal people and institutions, damage local authoatyd

compromise both short term performance and longer term capability. Murphree (2009) concludes
that "when economic benefit is linked with authority and responsibility, large increments in social
capitalcan result". The reverse is also true: when empowerment is not attempted or fails, social
cohesion and hence the capacity to deliver on any agreementis weakened.

9.1.3.2 Important features of socially robust offsets

Based on these syntheses and interpretatiohindigenous statements regarding the benefits
expected from participating in offset delivery, we suggest that credible biophysical offsets that also
seek strong social credentials for their own sake and/or to drive ongoing improvements in offset
quality, security and durability, will incorporate featurke these

connectedness
1 of people to country
1 of culturallylinked sites to each other
9 of customary Indigenous roles in accordance with kinship
1 of mainstream and customary institutions

adaptability
1 to make use of evolving and growing capability and interests
i toincorporate new skills
i toincrease scope, scale and opportunity

integrability
1 with other work
1 with customary activities
1 with formal education and training
1 with preferred pathways to employment amhterprise

flexibility
1 by avoiding oveprescription
1 to accommodate different methods including support tmrstomaryactivitylike ceremony
that has no recognised orthodox analogue
i torespond to dictates of seasonal conditions and obligations
1 by supporing activities and building capacities applicable in multiple locations and situations

reinforcement
9 of existing customary and mainstream activities, institutions and capabilities
1 of formal training
1 of enterprise building

adequacy
1 to make a meaningful conbution to on country obligations
1 to meet all important costs, including measurement of outputs and outcomes

on-country action
1 generating activity on country rather than payments for access by others
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1 emphasising customarysuallylabourintensive methods
1 combined with contemporary technology when compatible

building capability
1 by workorce development
1 by providing the resources and experience needed to plan land use and so position offsets
within a well understood context
1 by generating awareness and encaging creativity

equitability
1 by actively involving multiple withtnommunity interests
1 by sharing rewards in proportion to contribution
1 by formal agreement on benefit distribution and conflict resolution

demonstrating respect
9 for different perspectives i causality, obligation and method

9 for Indigenous institutions, including roles of traditional custodians of knowledge, sites and
resources

knowledgerichness
9 drawing strongly on Indigenous and situational knowledge as well as science
1 amenable to on the joand formal training
9 contributing to primary and secondary schoaol curricula

relative autonomy
i totake agreed actions without unnecessary external intervention

accountability
i to purchaser or regulators
i toregional communities and their aspirations
T tolocaland Indigenous institutions and authority
9 for outcomes reflecting Indigenous priorities.

Some of these attributes we regard as essential for any offset agreement, and others as important
for recognition of the criteria Indigenous offset providers wilpppto assessment of opportunities

and preferred approaches and hence the array of offset types they may be willing to supply. Itis
highly desirable that offset designers and buyers understand these preferences and enablers. To
facilitate comparison andveareness of overlap waeow summarise these observations in equivalent
language and style to statemendstliningbiophysically acceptable offsets.

9.1.3.2.1 Essential features of socially robust offsets

Acceptability Offsets that involve or create plausible riskass or reduction of local social capital or
damage local customary or orthodox economies should not be considered.

This proposition should be uncontroversial because it reflects basic obligations and is
already included in many offset standards, inchgdAustralia's CFl. Its strict observance is
necessary to maintain offset quality and enduring community support. It invokes principles
of equity and respect-or example, arrangements that provide for lease of land but use
external managers exclusivelyrfonsite work would not be considered.

Location In general, offsets should be located to maximise net environmental benefit. However, if
relevant offsets are available in a timely way from the individuals, group or close affiliates who most
directly sufer environmental detriment, they should be selected ahead of equivalents available at
similar prices from other providers.
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In a perfect system,aenmunities most likely to experienaocial ancenvironmental
detimentwould enjoy a level of social and ernimental benefit that they assess as at
least equivalent to the detriment, irrespective of benefits delivered elsewhEnes
preference qualifies the search for the most ceffective way to deliver optimal
environmental benefits to ensure that commuueidi suffering the most direct detriment
have first opportunity to benefit from its treatment. It is arguably the social equivalent of
like-for-like biophysical offset@nd invokes issues of equity.

Costeffectiveness Sociallyresponsible offsets shouldbhmake significant codtased tradeoffs of
environmental benefits for social benefits.

We base our argument for considering social benefits in offset design on the premise that
good design for downstream enhancement of biophysical benefits can be dditeeair no
additional cost. This provision formalises that argument. However, we also note that some
buyers may wish to daim contributions to multiple benefits, including social improvements,
and make correspondingly larger investments.

Regional prioties: Where regional groups have prepared or endorsed local conservation or
development plans, whether or not formally endorseddove mment offset arrangements should
at least be compatible with, and preferably supportimplementation of, those pldiese they are
compatible with good environmental outcomes

As noted above, this framing echoes provisions in the CFI requiring compatibility with NRM
plans. However, some NRM plan regions are very large: the NT has only one for the whole
135 million ha. Posve feedbacks between aspirations, experience, capacity improvement,
and offset quality will operate at much smaller scales, so design must be sensitive to local
plans as well as the more formal large scale statements. Observance will demonstrate
respectfor local aspirations and makeportant contributionsto local empowerment.

Sustainability/durability Offsets should be designed to draw on existing or build new institutions
and skills capable of supporting active management over the long term.

This capcity-building role is at the core of the proposed model for low cost but robust
offsets, supported by reliable institutions and an Indigenous workforce growing in skill and
confidence.

Accountability(and quantifiability) Offset providers should keepaerds and agree to make public
statements of social benefits derived from offset provision, using metrics or surrogates based on
statements of community aspirations for so@eonomic development.

Offset providers should always be positioned to providelence of performance in all

relevant areas. Discriminating buyers will wish to see evidence of social benefits, especially if
they pay a premium price. All buyers will wish to avoid entanglement in suggestions of
inequitable or otherwise unsatisfactory ass to benefits, and so welcorg@enpublic

reporting.

Additionality. Social benefits realised through engagement in offsets provision should not be the
same as or counted towards benefits specified in social compensation packages agreed under
relevant lawor otherwise to compensate for negative social impacts of developments. If social
benefit packages developed outside environmental offsets frameworks include direct or indirect
support for land or resource management, then there should be no requireneegenerate
biophysical environmental offsets sought by the developer with regulators or other groups.

If biophysical offsets are to be credible and avoid being seen as a form of environmental
blackmail, they must avoid any suggestion of double dippinghdgame logic, funding for
social benefits packages should not be accompanied by demands to deliver free biophysical
offsets.
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Equivalence Sociallyresponsible offsets should generate equivalent environmental benefits at costs
similar to more routine offets. If a purchaser seeks formal recognition of additional biophysical
benefits and/or social benefits, a premium may be paid.

Uncertainty in specifying both the level of residual environmental detriment or the
corrective available in particular offsetslMoften be addressed by requiring an offset
potentially offering a multiple of assessed biophysical detiment, usually by increasing the
area of the offset siteAnd benefits should substantially exceed detriment to warrant
investments of ime and othdransaction costs met by participanSocial benefits should

not enter directly into this calculugloweverpffsets that demonstrably contribute to
community commitment and capacity as well as providing for ongoing measurement of
performance can reducengcertainty about probability of effective delivery, which can be
reasonably factored into decisions to reduce the scale of the multiple needed to account for
uncertainty Figure 18 above Offset provision is not mandatorynder Territory law and

policy. Itfollows that offsets will be formalised through voluntary agreements (binding once
entered) between provider and funder that will specify products. Providers will seek to
negotiate higher prices if buyers seek recognitbadditional benefits.

Timeliness All offsetting actions should begin as soon as practicable after residual environmental
detriment is known. Search for socially optimal offsets should not unduly delay identification and
implementation when alternativesatisfying other criteria are available.

Achieving environmental equivalence depends in part on avoiding delays in offset
implementation and lags in effectiveness. In many locations, institutions needed to support
commercial activity of any sort and sdbygpositive offsets in particular are likely to require
strengthening. In order to avoid delays, advance development of offset options matched to
likely development pathways will be necessary. This is plausible because directions and
locations of developmint are in some measure predictable and very large projects spend
several years in the planning phases. Moremment interests in delivery of environmental
services and protection of ecosystem services should consider creation of appropriate
frameworks or developing capability in favourable locations. Where advance workforce
development is proposed by developers or governments, then offsangements

including institutions for training and employment should accompany those activities.

Active managemet: Offsets requiring active engagement of community members are more likely to
produce enduring social benefits and secure offsets more strongly than passive offsets.

Direction of part of a development investmentinto land and resource management offsets,
positionslocal people and communitigs take on important roles in sustainable
development which would otherwise be unavailable to thérhis may happen because

there has been no opportunity or incentive to develop skills directly required for the
particular development type or developers rely ortifty fly-out practices irrespective of the
local workforce. Active employment delivers benefits more directly and arguably more
equitably than lease or other payments solely to traditional landown€ne. la and

resource roles thatlocal people are best placed to take on will often be labour intensive
because suctasksare not amenable to substitution of machines or other technology for
human knowledge and capability.

Monitoring and evaluationAll offsetprojectsare subject to monitoring to verify derery of
biophysical benefits. Ageel monitoring and reporting framewoskshould include indicators of
social impacts o local communities, especialy measuresapbacity to sustain inputs.

Validation of ciims for benefits is an essential feature of offsets under all voluntary and
compliance standards. Ideally those systems should index key social attributes influencing
performance and prospects of sustaining inputs and quality of outputs. For the reasons
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already given, offset design will aimost always include elements for managin&cski
influences on performance are key risks.

9.1.3.2.2 Desirable features of socially robust credits

Optimal offsets will achieve a tight fit between the nature and quality of patsl and the methods,
preferences and capabilities of local providers. The features outlined above are those necessary to
give enough weight to social issues to avoid obviously fragile arrangements, and make useful
contributions to growth in capacity. Itis second list, we highlight features with the potential to
makeadditionalcontributions to robustness of offsets ardditionalgrowth of capacity and
commitment, because they give extra weight to social issues and contribute positively to Indigenous
well-being.

Connectednes®esign of offsets that are vulnerable to management context, as most will be,
should show how management will be matched to compatible actions in neighbouring sites, how
Indigenous practice will contribute to improved security, drav social cohesion will be improved
by strengthening cultural links.

The argument that socially responsible offsets improve security and durability by careful
matching to regional context and exercise of reciprocal responsibility depends on real action
to maintain and deploy cultural links. It will be incumbent on groups claiming capacity to
deliver this advantage to show how they will go about it.

EmpowermentAll offset agreements will be designed to empower local people by facilitating
informed decisios about participation, tailored approaches to delivery and the structure and
management of supporting institutions. Obligations, benefits and authority should be established
unambiguously.

Empowerment is a preequisite for strengthening the social capgitand cohesion needed for
any successful enterprise, including offset delivery. A partihdaefit ofexposure to
commere through the more accessible and engaging land management pathway is to
provideimportanttrainingfor commercial negotiatiomf anysort, frequently the only
opportunity of ths type accessible to local groups (Murphree 2009).

Flexibility Offset agreements should so far as practicable focus on specifying the outputs required
by the purchaser rather than the specific methods adoptedchieve them which shouldo far as
practicable be left to the provider.

Taking responsibility for meeting both cultural and contractual obligations in interactions
with markets is an essential ingredient for growing capacity to offer more and better
products.

Equitability. Agreements for offset provision should include acceptance of provider obligations for
equitable distribution of benefits among participanits line with effort to assure purchasers that
their investments will indeed generate soozpital.

An important part of the argument for seeking approaches to offset design that deliver
social benefits is that this will ultimately underpin durable, high quality offsets because
commitment and capability will be enhanced. If this claim is tadmepted, it will be
necessary to take genuine actions to limit risks of failure through weak institutions or
inequitable arrangements that cause community tensions.

Respecting local knowledge and skilBelivery of agreed offset products should drawreal
strengths in relevant Indigenous knowledge, skills and experience.

Deployment of existing local and traditional knowledge and skills is important to increase
prospects of success as well as reinforce the cultural and other social value of paditipati
in offset design and delivery. Timeliness and quality of delivery can be enhanced by drawing
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on strong local capabilities. Recognition should extend beyond the traditional to include
demonstrated capacity to deploy contemporary science and tools congplyith legislated
or voluntary technical standards

Integrability: Offset activities should fit comfortably with other social and work obligations of key
individuals and groups and draw on institutions supporting other activity.

Offset provision will rarei- on its own- sustain a local economy. Itis essential that new

tasks taken onin offset delivery can be handled by existing institutions and/or institutions
created or modified to handle multiple roles. They should be capable of working in tandem
with existing or emerging roles and customary activity. And where possible, activities should
be compatible with preferred pathways tther employment and enterprise identified by

the community.

9.1.4 Processes for a negovernment offsets regime

Givendisarray ofTerritory offset policy, it is necessary to make a number of assumptions about how
non-government organisations, including industoan operate in the space vacated by government.
The processes to follow are based on several key assumpgtiong the preent and future

govemment role and the intent of negovernmentinterests

1 while not necessarily supporting particular developments or high rates of development in
general, mn-government actors withone-the-lessencourage capture of economic and social
benefits from developmenby local peoplén the regions

1 mining and energy and other major development companies (e.g. horticulture and other
intensive agriculture, forestry, secondary industry) will in general adopt policies and practices
sympathetic tooffsetting of significantimpactand recognise the desirability of local people
enjoyinga significant share of the benefil®wing from major developments;

I standards for effectiveness of offsets will require no net loss or net gain in biophysical values
and hence full or better compensation for residual damage felt on and beyond development
sites;

1 theNTEPA, based on its written guidana@| not participate directly in negotiations regarding
offsets, but willas a matter of routingorovide sufficient déail in assessment reports to permit
at least semguantitative statements about the level of detriment (including acceptance of risk)
likely to flow from individual developments;

1 despite some present ambiguityye Cwlth DoE and any other federal reguigtagencies
settingconditions for environmental approvals (eNOPSEMA) will continue &pply the
federal offsets policy;

1 the Teritory govemment is unlikely to change its policy settings and law to engage actively in
offset design and delivery in theear to midterm future;

1 nonetheless, Were offsets are sought by developers &ndrequired under federal approvals,
relevant territory agencies wible prepared tcsupport security of offsetby using releant
powers under Territory law, especially wherere is no direct cost to the Territory
govemment; and

1 Territory agenciewill not actively compromisghe utility of offsetsfor maintainng
environmentalmanagemenstandards and their potential role in regional and community
development.

Insum, theyassume a passive but potentigfgsitive role for govemment, with active promotion of
offset use taken on by negovemment actors. We turn now to the possible shape of that-non
govemment role, consistent with these assumptions.
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9.1.4.1 Outline of a suggesteprocess

A serious role in fostering optimal use of offsets in the Territory will require a considerable

investment. A minimum set of activities will be to:

(a) adopt standards and other components of an offsets framework compatible with the features
outlinedin Section®.1.1.19.1.3.2.1and9.1.3.2.2 abovg

(b) promote that framework to potential Indigenous and other offset providers and rafsdetail
in response to fedback;

(c) maintain a watching brief on statements from governments and industry on development
directions and about individual development proposals;

(d) scan NTEPA and DoE (Cwith) websites for notice of intent (Nol) and rebe tf@s equivalent
under the EBCA optherrelevant federal legislatian

(e) track EIA processes through the same websites, identifying potential impacts for which offsets
may provide a useful response;

(f) initiate exploration of opportunities to generate new offset projects or apply exiginogects to
particular developments;

(g) maintain a database of offset options, opportunitipsovidersand projects underway

(h) alert development proponents to opportunities to apply offsets to their project(s) and invite
dialogue on standards and potentialqviders;

(i) alert potential offset providers to emerging or actual opportunities;

(J) on expressions of interest from industry or other developers, facilitate initial design of relevant
offsets by relevant providers or refine existing projects, including dedilsstitutional support
and other essential features;

(k) preparewritten outlines of potential offset projects, including details of the type and level of
residual biophysical detrimeriieing compensatedype of compatible offsets potentially
available, ad other important features including duiian, uncertainty and risk and where
plausible, an estimate of cost;

() asEIA processs unfold refine or achiveoffset proposals as appropriate;

(m)where offsets appear to be required by regulators (Commonwealtsgen asdesirable and
sought by industry, make formal proposals to potential buyers to initiate serious negotiations on
supply;

(n) relate development and offset proposals to formal and informal regional or local land use and
conservation plans or programs;

(o) support both providers and buyers to draft related agreements and facilitate related
consultations with landowners and their legal representatives; and

(p) advise relevantegulators and governmeraigencies of proposals and seek their engagement to
secure protedbn of offset sites from future incompatible development under relevant law.

In sum, the role proposed is to frame the intellectual and procedural core for a working system,
drawing so far as possible on existing standards and to engage directly witbplengelnd offset
providers to match need with capability. Inherentin the features outlined here for high quality
offsets, there will also be a role in building local community capability to meet the needs of an offset
and environmental services industénd because the NT EIA process does not provide for early
dialogue on offsets, it will also be necessary to establish relationships with industry and processes
for early awareness of proposals under development. Otherwise it will be impossible to introduce
consideration of siting alternatives that are fundamental to the DbD approach.

9.1.5 Options for norgovernment actors in offset development

Under the carbon farming initiative, numerous private offset developers and/or brokers have
emerged. The list of entds registered to provide financial advice in relation to emission units issued
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by the Clean Energy Regulator (ACCUSs) under carbon faming law, maintained by the Australian
Securities and Investment Commissroindicates the scale of interest. And many ateatities not
registered to provide financial advice offer other technical advice and services. Some also claim to be
positioned to offer norcarbon offsets or environmental services.

But noncarbon offsets sought in response to individual developmengemts in northem Australia

are not directly comparable to carbon offsets:

1 there are no established markets in biodiversity or other values of the types canvassed in this
report in northern Australia;

1 there is no established (fungible) currency for rzanbon offsets like biodiversity or water
quality;

1 there are no "banks" of offsets for effie-shelf purchase like Australian National Register of
Emissions Units or of the sort established by governments in New South Wales and Victoria for
"bankable" vegettion types;

1 even where formal markets are proposed, as for water, there are no systems for govemment or
non-government agencies to hold values like water on behalf of the environment (or culture);

1 north Australian experience in offsetting is quite limifeatguably too limited to support a
review of examples of success and indicate relative costs of different offset types; and

1 many potential Indigenous and ndndigenous providers have yet to demonstrate capability in
consistent delivery of high quality gatucts.

It follows that there are three distinct sets of tasks faamugrgovemmentorganisations seeking to
take individually or collectively a substantial role in a substantial Territory offsets regime.

One is the dayo-day challenge to identify andigport potential providers to respond promptly to
opportunity, as individuatilevelopmentprojects roll out or proposed development precincts are
announced. This function requires knowledge of and careful matching of the few providers with
demonstrated caphkility to specific developments, plus the knowledge and skills to fill gaps in
capability, especially weaknesses in the institutions needed to support long term commitment and
performance.

The second is to go beyomnd hocresponses tondividualopporturities, to foster new and

improved capacity across an expanding range of services. This requires an appreciation of likely
demands for particular offset types in different areas of the Territory, awareness of interest and
capability among potential providey and the credibility and resources to develop and help
implement training programs, including engagement of new providers in projects run by others or
local acceptance of less demanding projects that provide, with appropriate support, good training
and testing options.

The third is to build, document and oversee application of an offsets framework robust enough to
accrue credibility, despite working with at best tacit (as distinct from financial and technical) support
of government, and capable of workiaggmodest ongoing cost. What might an effective institution
look like, and what would be its essential features?

We suggest that the list of attributes will necessarily include:

independence (of government, industry, and landowners)

relevant technical @dentials

understanding of offset principles and standards

record of performance in land and/or natural resource management
moral authority (demonstrably high ethical standards)

commitment to sustainability of development

E I I ]

> See http://www.asic.gov.au/asic/ASIC.NSF/byHeadline/Register%200f%20carbon%20registrants
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1 knowledge of and long term commment to NT/northem Australia

9 understanding of Indigenous culture and land management obligations

1 understanding of and interestin local livelihoods and regional development

1 noinherent or direct financial or other conflicts of interest with role(sfisets design and
implementation

9 additionaldurable sources of funding and financial strength

1 compatible existing role(s)

9 clear view of place of offsets in conservation and sustainable livelihoods and other roles

1 credibility with landholders

9 credibility with government

1 knowledge ofand good relationships witrelevant industry (mining, oil and gas, agriculture)

9 productive relationships with research groups (Universities, CSIRO, etc)

Most commercial carbon offset project managers or developers and envimtahassessment
companiesvould fail to meet many of these criteria. Thage not structured to perform these roles
at the sort of costs that emerging providers are likely to be able to meet. In any eventpeofidr
commercial operator taking on a kegle normally accepted by government would create obvious
conflicts of interest. We consider that suclg@avernmentreplacement role is besaken on by not
for-profit organisations.

However, this large set ééaturesappeardikelyto exceed the reach any individual non
govemment or noffor profit organisation. However, many are capable of making important
contributions to part of a comprehensive packagelfle4). We therefore suggest that the most
plausible substitutedr an active government role is a collective effort by some of the bodies listed
in the table. Key roles will be to frame the concept and presentit to others, and to craft an
agreement (or memorandum of understanding) about how parties will work togeghdrthe sorts

of contributions each party will mak#/e develop this proposition later in this paper, using a
regional case study to illustrate the approach.
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Table 4: An incomplete and haphazard list of organisatiacsive and apparently successful in land mgement roles in north Australia aridat may have an
interest and roles in promoting application of offsets to environmental management and/or livelihoods. None of these bexdieomtacted to verify

impressions summarised here, which are mostly intetpd from statements on websites.

potential offset role

strengths

constraints

Organisation present role
TNC supporting selection and
-NFP NGO management of private and

public protected lands;

innovationin conservation

strategies
AWC managing privee protected
-NFP NGO areas
NAILSMA land and naturaresource
-NFP NGO based livelihoods; related
policy
Land Councils land claims and management
- statutory of interests inland
authority
Territory NRM promoting sustainable use
-NFP NGO and conservation of natural
resources
Aboriginal promoting Indigenous
Carbon Fund participation in carbon
-NFP NGO farming

Warddeken Land land management for

ManagementLtd conservation and livelihoods

-NFP NGO

identifying options; échnical and
financial support for
implementation; negotiation with
government and industry

acquiring and managing offset

sites

identifying culturally appropriate
options; choosing and developin
standards; training and

mentoring

obtaining landholder authority;
negotiating contracts
supporting Indigenous enterprise

development

identifying opportunities;
choosing or developing

standards;

integrating offsets with other
relevant plans and programs
developing carbon offset

methods;

supporting development of
carbon offset projects

managing offsets; supporting
other Indigenous groups; training
and mentoring

strong funding base
technical skills in site selection
relatonships with government and

industry

active land management; on
ground conservation actions;
technical skills including wildlife

monitoring

familiarity with relevant policy;
knowledge of offset law and ioy;
relationships with Indigenous

groups;

compatibility with statutory role to

optimise benefit;

legalexpertise especially on
aspects of land access

planningrole;

relationship with government
relationships with landholders
awareness of other funding

programs

knowledge of carbon farming

policy;

knowledge of offset law and policy

direct experience in offset
provision;strong governance;
Indigenous authority;
monitoringand evaluation

experience
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not engaged in ofground management

model emphasises site ownership /
control; disinterest in Indigenous
knowledge and land management
practices

limited technical capability;
uncertain funding;

chiefly enablethrough partnerships

limited technical expertise in conservatio
management;

historical emphasis on royaltieser
employmentgenerating activity;

no particular conservation interest
uncertain funding base

limited technical expertise;

no onground presence

narrow role;
chiefly enablery
uncertain funding base

uncertain funding base@eographic
definition;

conflict of wider role with local demands
and obligations
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Organisation

present role

potential offset role

strengths

constraints

Savanna Alliance
Ltd

Dhimurru
Aboriginal
Corporation

Northern
Territory
Cattlemen's
Association
Minerals Council
of Australia- NT
Division

Charles Darwin
University

Indigenous Land
Corporation

Indigenous
Business
Australa

Indigenous enterprises
providing environmental

services

To managaatural and
cultural management
priorities, emphasising
designated recreation areas
to advance and protect the
interests of cattle producers

promoting aregulatory
environmentfor profitable
and effective business while
maintaining community
expectations in regard to
social, environmental and

social obligations

research emphasising tropica
desert and Indigenous

knowledge

teaching matched to regional
needs and aspirations
statutory body with roles to
acquirdlands and to promote
enterprise dependent on land

ownership

statutory body with roles to
supportindigenous
Australians to create wealth
and accumulate assets, take
up investment opportunities,
create business enterprises

management of offset sites

identification of offset sites
management of offset sites

identifying options for offsets on

pastoral lands

policy cevelopment compatible
with pastoral interests

support to determine an NT
appropriate offsets framework

developirg offsets framework;

technical support;

developing relevant training and
educational programs;

training and education
developing offsets framework;
promoting commercial offsets on
Indigenous lands; supporting
Indigenous enterprises active in

offset provision

development of Indigenous
businesses in environmental

services

network of experenced Indigenous
land managers

knowledge of industry
strong local commitment
land stewardship role

knowledge of mining industry;
understanding of offsets in other
jurisdictions

technical skills;
training role;

strong governance; experience in
Indigenous businessuginess and

industry contacts; understanding ¢
compatible government programs

experience in Indigenous bumgss;

limited technical expertise

uncertainfunding base; geographic
limitatons; conflict of wider role with
local demands and obligations

antipathy to removing lands from pastors
production

interest in minimising additonal costs for
industry;

limited understanding of conservation
biology

outside statutory and business roles

commitment chiefly to orthodox
enterprise types; preference for projects
viablein themselves rather than more
complex integrated (hybrid projects)

no understanding of land management'
preference for the highly orthodox
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Protecting nature. Preserving life

NORTHERN LAND COUNCIL

Establishment phase

e develop framework

e select standards

e negotiate agreement with other

Establishment phase

e develop framework with partners

e include offset provision among active
enterprise support activities

parties e approve policies to require
o .ex_ecute agreement environmental offsets in all major
e join TOP Board developments

e develop a process for decision-making

Operational phase and offset approval
e provide technical support e join TOP Board
e support establishment and

development of offset-capable groups Operational phase
e develop biodiversity offset options e identify offset capable groups
¢ promote offset opportunities with e support landholders to negotiate

potential buyers offset arrangements
¢ support individuals and groups to e support individuals and groups to

develop proposals and projects develop proposals and projects
e develop monitoring systems
e market products with industry The Te rritory Offsets

associates

Program
(TOP)
Establishment phase

e revise existing NIES structures
e establish not-for-profit company
e appoint Board members

NAILSMA

Operational phase
e maintain registers of proposals and
projects
§ NORTH AUSTRAUAN § e identify potential providers
INDIGENOUS ¢ e promote offset opportunities with
LAND AND SEA taritlal id 4 Territory
MANAGEMENT potential proviaers
ALLIANCE e support individuals and groups to Natural Resource
develop proposals and projects Man agement
i e market products
Establishment ph
SEvbAensprase establishment phase

e develop framework with partners

p " e consultation
e negotiate agreement with partners

e include offset role in plans

Operational phase

R ! Operational phase
e review and refine framework

e support individuals and groups to

e promote awareness of opportunity develop proposals and projects

* support individuals and groups to e promote projects with members and
develop proposals and projects government

® support groups in negotiation with e assess offset role in plans
developers

Figure 19Potential participants in a negovernment program for environmental offset design and
implementation in the Northern Territory. The TOP N&gnam would when established be
operated by a not for profit company built on the constitution and structures already
established for carbon farming.
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10EXPLORINEEASIBILITY

In the preceding sections, vwmnsidered existing descriptions, analyses and cmiahs about

biophysical, soci@conomic and cultural environments, and broad trends in northem thgyaent

and conservation policy. 8tum now to the way in which databases of formal existing information

and statements of intent can be accessed and used

(1) describe and present values at risk and important aspects of their spatial distribution

(2) infer likely directions of land use and resource use change and their probability from observed
trends and statements of intent

(3) deduce from these anges, the pessures on values at risk and their relative significance; and

(4) propose plausible responses to maintain or improve net environmental quality, especially
through the use of offsets.

Source of data are summarised in Attachment 7.

10.1 Methods

In thisworkingreport we examinecapacity to apply DbD approaches with the information and
techniques available to ugve do not claim comprehensivenedale regard this contribution as a
significant one, but also see opportunity to continue development of the ideas to fapfications
of offsets to environmental issues in northern Austraiiapecially where delivered by Indigenous
people

In setting down what we have done, we often provide some background to explain the choices
made.

10.1.1Unit of analysis

For most purposes wikave chosen to use sutatchments constructed and maintained by the
Bureau of Meteorology, as an element of the Australian Hydrological Geospatiaf Fatire

products draw on an international standard conceptual model (Atkinson et al. 2012). Given this
robust base and the central role of the Bureau for maintaining national datasets related to rainfall
and water in the landscape, we regard this as durable basis for future analysis. The units are also
scalable up and down in area to a consistent methodalttpe of reasonably fine scale sub
catchments is particularly relevant to likely directions of land use change and the particular
challenges they pose to aquatic systessgSectiors 6.4.2 6.4.5and 6.4.6 abové.

A total of 1787 sukratchments fall within the Northern Territory study area. Average areali$ 36
kn?, but size distributioms highly skewed (median=33.0 kmange 0.03 to 24818.7 Kinto smaller
units. Many of the smaller units reflect short localised coastal discharges disconnected from inland
drainage systems.

In some analyses we confined analysiga fare-determined proportion of noreero values for indices
(e.g.the top decile or highes10% of valeg. We adopeédthis procedure despite awareness that for
somevariables, valuemaybe expected to vary with sutatchment arealn some cases where

effect of subcatchment size appears likely to be decisive regarding likelihood of sampling or other
biages, we excluded very small catchments or catchments with zero observations for a given variable
from further analysis. In other cases we expressed values as a density (index or other variable value
divided by sulratchment aren

*see http://www.bom.gov.au/water/geofabicfindex.shtml
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10.1.2 Environmental variables

Fa each catchment we determined a suite of biophysical variables by intersection with other
coverages described in Atachment 7. The minimum set was:

MeanRain Mean annual rainfall at the centroid of each catchment determined from a
surface of monthly raifalls provided by the Bureau of Meteorologlofies and Weymouth
1997; Jones et al. 2006)

RDQ Mean rainfall in the driest quarter (the driest continuous 3 months) determined using
the same surface.

roughness with unit variation in elevation determined described by Russefimith et al.
(2012)

divveg Within subcatchment diversity of vegetation types mapped as NVIS I évihe
number of different types with any area present

domveg The vegetation type with the largest area within the subcatchment.
divuse The number of different land uses from the suite showRigure 3
domuse The single largest type of use by areain the subcatchment.

AVFE The areaveighted average fire frequency for the subcatchment from mapping
descibed in more detail in Sectidhl.1.3.8 below

We examine relationships among these variables and heritage values, most using generalised linear
models. Model selection uses the Akaike Information Criterion implementecesasied by

Burnham and Anderson (2002). We used R (R Development Core20&2)for all data

management, summaries, graphics and statistical analysis.

10.1.3Values at risk

In this component of the study, we assemble the best available data on namngaiultual values.
We make use of information gathered, aggregated and analysed at a number of spatial scales. We
assign reltive rankings to sweatchments based on these values.

10.1.3.1Natural Heritage

We have aggregated information from a large number of sourcesgusaterial developed for
different purposes and analysed in different ways. For example, weitlaméfied subcatchments
falling all or partly within the boundaries of the Northern Territory Government's sites of
conservation significance

Methods usedo delineate these sites are described in Ward and Harrison (2009). Britefbwere

rated against fivesets ofconservation values: Threatened Species, Wildldgregations, Wetlands,
Endemic Species, and Botanical significdahcmugh a combinatiorof novel analyses based on NT
records, or assignments made by other authorities. In some cases rankings for regional, national or
international significance were based on explicit scoring systems and in others were influenced by
expert opinion. Cleary the will be variable levels of overlap among the various sets of conservation
values (e.g. wetlands and threatened waterbirds).

We effectively repeat elements of their analyses but at the-satthment scale. We consider
separately, in order to make use the most up to date records available, the frequency with which
records of threatened and endemic species occur withinctibhments. We have also taken
account of Kennard (2011) indices for High Conservation Value Aquatic Ecosystems.
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We treat formal goemment rankings, including those used by the Northem Territory Govemment
for SoCS, mostly as an informal "policy weighting", indicating local and national commitment to
resolving conservation conflicts with other policy objectives. The Northern Terstown rankings

are tenure blind (Ward and Harrison200@hile federal law imposes particular obligations on
managers of commonwealth lands, as defined inERBCA999, in respect of matters of national
environmental significance. We do not directlynstder tenure in our presentations of natural

heritage significance, butinstead take itinto account in summaries of existing and projected
pressures from land use change. The derivation of indices for these orthodox conservation value of
sub-catchments$ summarised ifable 50 Table 7

At Table 8ve also show an approach to incorporating Indigenous valuations of natural values in
analysis of conggation priorities. Garibaldi and Turner (2004) describe what they call cultural
keystone species as plants or animals that play such a central role in Indigenous or other traditional
communities that those societies would be fundamentally different withie m.

The index we use here is based solely on the number of records of a suite of fauna known to be
important in the customary economy and hence in Indigenous relationships with land and living
resources. We acknowledge that this treatment is very cruoet it perhaps provides an example of
the sort of issues that may need to considered in detailed local case studies and application of
Development by Design principles to conservation and development planning.

Table 5: Ranking of suizatchments on relative mportion falling within boundaries of Northern
Territory identified sites of conservation significance.

Criterion Score Aggregation
Treatment

Position relative to NTG sites of
conservation significance

- entirely outside 0 none
- any portion within 1 none
- substantially within (2660%) 2 none
- majority within (5075%) 3 none
- mostly within (7599.9%) 4 none
- entirely within (100%) 5 none
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Table 6: Ranking criteria relating to presence of vascular plant and vertebrate animal species of
particular interest (endemics and threatened species) and the number of records of those
species in susatchments, and used to derive compound indices for ranking subcatchments
by conservation significance.

Criterion Score Aggregation Comment
Treatment

Number of species of
conservation concern or interest
(endemics)NT designations

-vulnerable 2.0 for each species each subsetrelative flora and fauna
- endangered 3.0 for exh species  to maximum raw weighted equally
- critically endangered 5.0 for each species index for that subset
-endemic 1.0 for each species inany sukcatchment
Index of threatened and sum of all ofabove  score for each sub
endemic speciegIN) catchment

Number of species of
conservationconcern or interest
(endemicg; national designations

-vulnerable 2.0 for each species each subsetrelative flora and fauna
- endangered 3.0 for each species to maximum raw weighted equally
- critically endangered 5.0 for each secies  index for that subset
-endemic 1.0 for each species inany sukcatchment
Index of threatened and sum of all ofabove  score for each sub
migratory speciegIE) catchment
Number of records of Nisted raw numbers flora and fauna endemic,
threatened specie¢RN) where separately and vulnerable,
i=individual subcatchment combined endangered and

critical pooled
Number of records of EPBCA raw numbers flora and fauna migratory,
listed threatened speciegRE) separately and vulnerable,
combined endangered and
critical pooled
Record weifpted index of IN weighted by flora and fauna logging to
threatened and endemic species (1+log(RiWlog(max( separately and reduce influence
(RWIN) RN)) combined summed  of extreme
observations
Record weighted index of IE weighted by flora and fauna
threatened and migratory (1+log(RiElog(max(R separatelyand
specieg RWIE) E)) combined (summed)
Density index of threatened and RWINA; flora and fauna A = area of
endemic specie$DRWIN) separatelyand subcatchment
combined (summed)
Density index of thratened and RWIEA; flora and fauna
migratory speciegDRWIE) separatelyand

combined (summed)
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Table 7: Application of indiceslevelop by Kennard (20119r high conservation value aquatic
ecosystems to subatchment planning units. The area covered by iennard (2011)

analyses do not cover the whole of the NT study al®aere more than one Kennard site fell
partially within a subcatchment, an areaveighted mean was taken.

Criterion Score Aggregation Comment
Treatment

Indices for

- diversity for each index, generally none usedin

- distinctiveness

average of values : :
9 in one analysis

compaisons only

(range >0to <1) for in regions of
. - L2 . summedfor
- vital habitat their units falling bcatchments ©venap of study
- : within study sub sub-catchments sub-catchments
- evolutionary history _ with no
catchments, weighted S and Kennard et al

- naturalness i weighting of

u by relative area of the individual sub-catchments
- representativeness Kennard units indices

Table 8: Framing of indices for significance of ividual species of fauna to Indigenous people, based
chiefly on species known to be important in the customary economy (Altman 2003; J.
Morrison and AJ Griffiths, unpublished data).

Species Attribute Index
no index developed
Macropods  number of species from nominated array
sub-catchment shown in NTG fauna
database
number of records of nominated macropoc
species
Bustard number of records
Emu number of records
Magpie number of records
Goose
Freshwater number of species in subatchment kown
turtle in NTG fauna database
number of records for all species
Marine number of species in sutatchment shown
turtles in NTG fauna database
number of records for all species
Dugong number of records in neighbouring seas
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10.1.3.Zultural Heritage

Onre of the most significant features of northern Australia is the continuity of connection of first
nations people with northern landscapes and the plants and animals they sufpariections to
specific places and responsibilities for protecting thosegdamnd their character are deeply
embedded in Indigenous identityn this tight connection to place Indigenous commitment to
maintain natural heritage goes well beyond the more abstract sense of obligation to care for the
natural world characterising thenainstream conservation ethic. It also differsin kind from the
otherwise comparable mix of spiritual reverence and utilitarian respectin the land ethic articulated
by Aldo Leopold (1949).

O'Faircheallaigh (2008) provides a useful summary.

b X I ol duNabharithde can be seen as having two dimensions. The first involves
material manifestations of Aboriginal occupation during earlier periods of time, including
burial sites, middens created by discarded shells and other food debris, rock and cave
paintings and scatters of stone tools. These manifestations can be up to 50,000 years old, or
only a generation or two removed from the present. The second may be lacking in material
manifestations and involves places, sites, areas or landscapes thatspieitial

significance to living Aboriginal people @ites or areas that are of special significance are
often association with the actions of mythological beings during the creative period of the
DreamingX when these beings moved across the landseayuecreated not only the forms
GKS fFyR y2¢g GlF1Sax odzi Ffa2 GKS g GKIG
each other and the languages and ceremonies that constitute key elements of their culture.
Certain sites are the resting places of jgoful creation spirits. Sites or areas may also be
important because they are breeding grounds for key food species, are associated with
initiation, mortuary or other ceremonies, or because they were the location of important
historical eventx &

Legal ecognition of enduring connection and obligation has been slow to evolve, and the process
still has some way to run (e.g. O'Donnell 2011). The most significant change has occurred in land
rights and native title law, but some important ancillary regulatidrave been made. These offer
options for Indigenous people also to use lagablished forms of protection of ndmdigenous

cultural heritage, like those applied buildings and associated artefacts. The details of those laws are
set outin Sectiors 8.1.3.4and8.3.3 above

Here we use two classes of records recognised in law and a third (recorded sites) maintained by
AAPA on advice from Indigenous custodians.

10.1.3.2.1Plae-based values

The strongest and specifically Indigenous of those protections iSlidindnem TerritoryAboriginal

Sacred Sites AtB89. It authorises the Aboriginal Areas Protection Authority (AAPA) to register sites
that traditional owners have identdd as requiring formal protection. The AAPA also records other
sites on behalf of traditional owners. The process of site identification and recording by non
Indigenous institutions is inherently problematic. To quote O'Faircheallaigh (2008) again:

X acfed or significant sites may have substantial and even dramatic effects on people and
these effects can be positive or negative depending on the nature of the site, the people
concerned and their behaviour. Sites may be gendered, and safe for one daxdperous to

the other. Some may be safely visited by any male, others only by initiated men of a
particular groupX aowkdge regarding the existence, location and significance of sites is
often not public. Knowledge may be secret and sacred andhi$feeered inappropriately may

be dangerous to both giver and receMetK@owledge is shared and transmitted in the

context of relationships among people and between people andKlanthile relevant
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knowledge regarding sites may be carefully controlled @fiteh withheld from non

Aboriginal people, the dangers associated with damage to sites or inappropriate release of

knowledge concerning them is not confined to Aboriginal people. Indeed the consequences of

damage to or destruction of particular sites dam catastrophic for noboriginal people as

gStt I a TEBtdllaipkdsS AA0S3aQ
It follows that formal records of sacred sites and in particular registered sites are a small subset of
the totality of sites that are highly significant to people, oftewealed only when they came under
direct and immediate threat. The approach used here to protect confidentiality has been to provide
aggregated counts of registered and recorded sites within mostly quite large planning units (sub
catchments) that bear ncelationship to language or other groupings. Thus sites within a sub
catchment may or may not have strong cultural linkages.

In addition to these often intangible attributes of sites, we have also accessed records of
archaeological sites held by the Hage Branch of the Department of Lands Planning and
Environment, all of which are automatically protected under the Northern Territmytage Act
2012. These may not have been identified by Indigenous people and conse carentlgt expected
to show consstent relationships withrecorded or registered sacred sites.

We assume, for ourase studyanalyses, that registered sacred sites will not be developed.
Consequently a high density of sacred sites, all else being equal, will reduce the attractiveness of
suchareas for development. We make assumptions about denial of approval to disturb
archaeological sites which are notlisted under Territory or federal law. Further we take no account
of nonIndigenous heritage sites because they are so few and madihn.

For ranking units on their cultural heritage values, we have aggregated all record from both of these
sources and assigned weight to records as set olialiie 9

Table 9: Approach to assigning an index of Indigenous cultuedue to sukcatchments based on
numbers of and size of registered sacred sites, recorded sattesiand archaeological sites.

Type of site Attribute Ranking system Comment
Registered sacred Number of assign score of 4 for significance based on
site individual sites eachsite level of custodian

concern motivating
registration

Registered or Area of registered double score for additional significane
recorded sacred site or recorded sites  AAPA sites in of larger areas based o
planning unit if need for buffer or

average area/ site linkage
exceeds 500 ha

Recorded sacred  Number of assign score of 2 for significance based on
site individual sites each site custodian concem
NTG recorded Number of assign 1 for edctsite not necessarily of
archaeological site archaeological sites special contemporary
significance
112
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We also have access to sites formally registered for other Indigenous dndigenous heritage
values, comprising mostly built and hence Aodigenous heritage. These are too sparsédo
useful for jurisdictiorwide assessments, butaybe applcableto finer-scale case study work.

10.1.3.2.20rganismfocused values

Particular relationships with wild plants and animals play important roles in Indigenous cosmology
and livelihoods. Whilst fragmentd suchrelationshipsand associated obligatiomeave been
documented data permitting ranking of relative significance for different groups and hence a
geography of varnation irmportance is unavailable and meaningful generalisation is implausible.
Thereis no Indigenous Red Book. Analysis of the significance of impacts of development for local
people in the form attempted for orthodox conservation values is impracticable.

However, we considet essential tarecognig and respond to culturalinformed \ariation invalues
in design of offsets for the Northern Territory, even if those values aresowghtby buyers. At the
very leastndigenousoffset providers would be expected tesign their offerings to avoid
compromising and preferably enhancing swalues, and no#ndigenous providers on lands where
native title rights have been recognised to avoid actions that compromise those values.

We have therefore sought tdentify a "space" in the framework for such values by considering
species that are knen to make important contributions to customary economies throughout the
northern savannasliable §. Someof these fauna group@mu, macropods and magpie geeae3
also of interest because they will create conflicts witmedforms of agricultural development when
abundant.

This issue warrasfurther work.

10.1.3.3Aggregated natural and cultural values

To aggregate biodiversity and cultural values, we combined indices for natural heritage Valbles (
6) and cultural valuesT@ble 9 by simple addition, after normalising each index by dividing by its
maximum to give a range between 0 and 1. The process effectively weighted biodiversity and
cultural values equally.

To dak we havenot attempted to incorporate observations relating to fauna of particular
Indigenous interest because most of the species on our arbitrary list were widespread and datasets
appeared spatially biased (see Secti@h

This aspect warrants furthavork, but will probably be most useful in finer scale studies where
interests can be better focused on cHavel interests.

10.1.4xisting pressures and impacts on assets

We considered existing pressures in several categories: grazing of domestic stock, andznther
impacts of feral stock, weeds, fire, agricultural development and mineral and petroleum extraction.
Details of data assembled are in Attachment 7.

We have made no attempt to use these datasgtmntitativelyto rank subcatchments on their
suitability for offsets based on existing condition or the tractability of dealing with existing pressures
to derive environmental benefit.

These issues are to be taken into account in identification and analysis of case study site(s).
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10.2 Northern development: aticipated directions of change

Key features of the present Coalition govemment's (2030) vision for north Australia are:
1 afood bowl offering premium produce, doubling Australia's agricultural output

9 two million tourists per annum, an increase of 33%

1 an energy export industry of $150 billioan increase of about 50%

1 enhanced infrastructure to service these changes, including water infrastructure.

These sorts of views are echoedthe Green Paper on northern development (CoA 2014a) and the
interim reportfrom the Joint Select Committee inquidSCND 20)4increased rates of mineral
extraction are assumed, based on better access to land and improved infrastructure to reduce costs.
Beef features strongly among mention of premium products although no Bpéatigets are set. All

of north Australia's state/territory jurisdictions echo the "open for business" ethos and the

associated commitments to reduce "green and red tape" to allow accelerated development.

These and related statementsven allowing fosubstantial hyperbolendicate that a DbD strategy
may need to consider:

(1) substantial increases in areas of the savannas used for irrigated agriculturedaigriculture,
forestry and more intensive beef production;

(2) increasesin both onshore and offsle gas extraction and processing, including unconventional
oil and gas;

(3) ongoing increase in the number and diversity of active mineral extraction and processing sites;

(4) large numbers of tourists seeking increased access to presently unvisited or litdel gites;
and

(5) more and larger built infrastructure in both remote sites for all targeted land,@s&sin major
centres.

Rates and total extent of change are inherently difficult to predict due to both uncertainty of
commodites to be growngdemand andprice, and uncertainty of supply imposed by biophysical
constraints and willingness and capacity of major land holding groups (Indigenous and pastoral) to
participate.We make no attempt to estimate likely rates of development butfocus instead on
identifying those areas that appear most favourable for developmékie confine our analysis to
terrestrial sites.

We have accessed information on roads and other infrastructure and done some preliminary work
on "travel costs" and verified the plausibility of oiporating such information in rankings of the
favourability of sites, but not taken it far enough to warrant reporting here.

10.2.1Agriculture

The Northern Australia Land and Water Taskforce was commissioned by the Rudd Government to
report on options for nortkrn development and particularly to consider how apparently abundant
water resources might contribute to sustainable development. Their work was supported by CSIRO
and research conducted in parallel by the Tropical Rivers and Coastal Knowledge consortium
(TRaCKj. The Taskforce investigations and additional detailed studies by TRaCK debunked the
notion of large volumes of "excess" or "wasted" water as a driver of northern development.

The Northern Australian Sustainable Futures program (NASF) grew it oéporf®. Its major
program, theNorth Queensland Irrigated Agriculture Strategysulted in a CSIRO report (Petheram
et al. 2013) which argued that up to 30,000 ha might be developed for irrigated agriculture given

> http //www.track.org.au/
%8 http ://www.regional.gov.au/regional/ona/nasf.as px
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limits on water availability. A prate consortium proposes about double the ateand 3 times the
water, more in line with apparent government ambitions. The proponents repeat the arguments for
scale necessary to make such projects wdi providing sufficient product for the necessary
"processing architecturé”- that have encouraged northern ovegach in the past.

With this mix ofconflictinginformation and ambition, itis difficult to come up with defensible
scenarios for likely development trajectories. We propdeethe NorthernTerritory, to specify no
limits or targets for total areas of development. Rather we use data from Pd&3slbet al. (2011) to
identify sites regarded as suitable for agricultural development based on a match of soil suitability
and water availability. A exampleof their products is ifrigure 20

Field Crops (Irrigated) and Perennial Horticulture Suitability

O o
Tropical savanna boundary %

0 100 200 Nil suitability =%
Kilometres
I
Broad scale irrigation Small scale irrigation Limited/localised irrigation
0-20% Soils 0-20% Soils 0-20% Soils

20-40% Soils 20-40% Soils 20-40% Soils

40-60% Soils 40-60% Soils 40-60% Soils

60-80% Soils 60-80% Soils 60-80% Soils

80-100% Soils 80-100% Soils 80-100% Soils

Figure 20Example of the assignments of suitability forivas agricultural uses madsy Pascodell
etal. (2011).

> http://i -fed.com.au/project/
60 http://www.abc.net.au/news/201404-06/5369388
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It should be noted that the analyses exclude sites subject to seasdar longer term flooding.
However, floodplains associated with large northern rivers have a long history of exploitation
through improved pastures like Para Gr8sachiaria muticand Olive Hymenachridymenachne
amplexicauliswhich damage habitat suitdity for wildlife (Ferdinands et al. 2005), and for rice
growing (see Mollah 1982). Large scale rice growing schemes collapsed decades ago butin the
contemporary northern development mindset, rice boosterism hasmeerged*, and should be
takeninto acountin assessing likely developmertnservation conflicts.

We assume that no agricultural development will occur in national parks and declared reserves. We
assume that agricultural development may proceed in up to 25% of the area of an Indigenous
proteded area without the IPA status being revoked. We further assume that Indigenous
landholderswith IPAawill seek to retain IPA status.

To summarise, we:

1 use Pascod&ell et al.'§2011)assignments of suitability to identify potentiafricultural
developmaent sites

1 rank economic value of irrigated agriculturethe sequencéTable 19
- broad scale irrigated annual row crops
- smalerscale irrigated annual row crops
- broad scale irrigated field crops and perennial horticulture
- smadl scale irrigated field crops and perennial horticulture
- rainfed field crops and perennial horticulture
- localised irrigated annual row crops
- localised field crops and perennial horticulture

Development of improved pastures is included in the field crapgaries.

We assign notional ranks to prospects of developmerglamning units (sweatchmentspased on

the scale (area) of land with combinations of suitable soils and favourable notional water availability
within the planning unitin applying the PscoeBell et al. (2011) mapping we took the midpoint of
their categories for proportions of suitable sails (e.g. 0.3 fed@% ) and then summed these

"effective areas" separately for each of the farming system classes (e e ddield crops).

Becaue the mapping in PasceRell et al. (2011) showed considerable overlap (e.g. areas suitable
for rainfed agriculture were also suitable forirrigated agriculture). We then multiplied this effective
area by the appropriate index value showrTiable 10For most analyses we took the highest

ranked use for each sutatchment as the raw prospectivity score (raw in the sense of taking no
account of access, infrastructure, competition for water or other constraints).

Although not epressed quantitatively, we also considered the following factors in looking at
prospects for development:

(a) significant existing operations of a relevant type demonstrating plausibility within the planning
unit or within similar planning units in the san@ntiscape types

To be onsidered at the case study levkhppropriate

(b) presence of multiple opportunity types within the same planning unit or ecologically and
hydrologicallylinked planning units;

Multiple adjacent planning units favouring agriculture arguably more likely to undergo
development because infrastructure can be more efficiently located, and impacts can be
expected to be increased if adjoining units all undergo development. We take account of spatial

61 http ://www.abc.net.au/news/201405-23/rice-seedlingskey-to-future-of-norther-australiacattle-
farms/5474354?WT.ac=statenews_nt
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and functional linkages in identificat of potential development node€onsidered in case
stuy.

(c) extent of prior allocation of water resources necessary to sustain the opportunity type(s);

PascoeBell et al (2011) identify sites available for agriculture on known availability of surface or
(more usually) groundwater. In some areas, regulators have now allocated a significant
proportion of available reserves. We take account of what is known of allocaditdhe case

study level

(d) apparently serious and considered proposals already made f@iolement of the opportunity
type(s) in the planning unit;

Development is obviously more likely in sites which have already attracted serious proposals for
new or expanded agricultural development. \&&ek totake account of known proposals &b
the casestudy level

(e) proximity of the opportunity type(s) to relevant storage, processing infrastructure; and

Ready access to facilities like mills, silos or other storage, abattoirs may influence likelihood of
development.Considered at the case study level.

(f) distance and other topographical constraints to transport infrastructure

A comprehensive analysis of access and related infrastructure constraints is outside the scope of
this study. Howeveras noted earlier we have done sufficient work to show feasihittigre the

array options warrants finer discrimination. There remain difficulties in incorporating flood
proneness of river crossings and the likee ¥énsider potential impact of such constraints on

sites identified as favourable on other grouratshe cae study level

Table 10 Farmingsystems andn index for agricultural prospectivifgr sites in the Northern Territory
Categories are dictated by soail quality and spatial configuration of good soils and, for irrigated
sites, water availahilityPascoeBell etal. 2011).

Crop(s) Scale Water  Relative Index Source andemments
source density  value

Field crops and  broad rainfall 1.0 map 12 Pasco®ell et al
perennial (2011)
horticulture examples: sorghum
Field cropsand broad irrigated 2.0 map 13
perennial examples: sugar, cotton,
horticulture irrigated pasture
Field cropsand smaller irrigated half of 1.0 map 14
perennial scale broad examples: irrigated pasture
horticulture
Field crops and localised irrigated 1/4 broad 0.5 map 15
perennial exanples: small orchards
horticulture
annual broad irrigated 4.0 map 16
horticulture examples: row crops

vegetables, flowers, herbs
annual smaller irrigated half broad 2.0 map 17
horticulture scale examples: as above
annual localised irrigated 1/4 broad 1.0 map 18:
horticulture examples: as above
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10.2.ZForestry

Boosters of northem development rarely invoke forestry except as an example of economic
diversification inhibited by pastoral lease conditions. However, experience in the Northern Territory
has seen large areas leihd considered favourable for agricultural development (e.g. in the Douglas
Daly region) go to forestry, most recently fooduction of sandalwood. Weonsider forestry as one

of the suiteof agricultural opportunitiesaken into accountin ranking likepressures for change in
planning unitdbased on soail attributes and water availability

10.2.3Mlining

The history of mining development in north Australia is that most commercially viable proposals will
proceed, even where they possbvious ancconsiderable envonmental risks. The relatively recent
decision to change Territory law to pemit expansion of the McArthur River Ming@emoit

diversionof major rivers illustrates the priority given to mining by successive governments.

We therefore base selectiorf sites likely to attract proposals for mining development entirely on
prospectivityas indicated by the relevant govemment agency. We considespgeific factors
influencing commerciaviability at the case study level. In considering mimpragpectvity we

assume that mining will be permitted on national parks and reserves, and make no assumptions
about likelihood of agreement to exploration (and ultimately mining) by Indigenous landholders.

10.2.4etroleum (oil and gas)including unconventional gas

We cmsider conventional oil and gas exploration and extraction and unconvensonates (in the
Territory case exclusively shale) togetHearge parts of the Northern Territory are thought to offer
opportunities for extraction of natural gas from shalédure 56 beloywand in exploring these
possibil(i]gzes some conventional plays may be encountered. No coal seam gas resource has been
reported™.

Seismic studies and a few exploratory wells have been drilled at a numbersfTsitde 12, but the
scale and prospects for commercial exploitation of the inferred resource will not be known for
several years. We therefore treat all sites within basins identified as having favourable geology as
equallylikely to be developed over the long term, but rank sites (exploration leases) for early
development in the sequence indicatedTiable 11 below

We assign prospectivityp sub-catchmentshy:

(a) assigning an area weightednkingbased on the index in Table 11 using categories from a
Territory-wide coverage produced by Department of Mines and Energy .

Areas of suizatchments falling into each category were multiplied by the ranking index and the
products summed over the sutatchment. If there was known to have been recent exploration
activity, including test wells in a exploration licence overlapping with thecstithment, then 1

was added to the ranking ifable 1Xor that area.

It should be oted that the agency would not provide a digital version and the GIS coverage used
was recovered by escreen digitisation from a publicly available presentation made by agency
personnel. Clearly the errors inherent in this approach limit application dadbiscale

assessments of relative ranking.

62 http ://www.nt.gov.au/d/Minerals_Energy/?header=Unconventional%200il%20and%20Gas
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(b) adding 1 to the index from Table 11 if active exploration was known to be occurring within the
sub-catchment

Information was gained from DME summaries of NT activity and search of websites of
companies known tte active in this fieldsee Table 12)

(c) discounting to take account of topographic roughness
A topographic roughness score was derived as described by Ressilet al. (2012). Areas of
the subcatchment falling into each prospectivity categargre dscounted by an amount

proportional to the maximum of the roughness index for the study area (728 discounivas
uncapped (i.e. sites at the maximum roughness were treated as entirely unsuitable).

Table 11 Rankings for prospectivity for unconventional gadtie Northern Territory.

Category ranking other variables
demonstrated high potential 5 recent activity topography

high potential untested 4 recent activity topography
moderate to high potential 3 recent activity topography
moderate untested potetial 2 recent activity topography
low to moderate potential 1 recent activityfopography
not considered prospective 0 none

We assume that regulatory authorities will permit drilling for conventional oil and gas on national
parks and reserves, includj Indigenous protected areas.

We assume that approvals to explore for resources that may require fracking are less likely on parks
and reserves because of the potentially greater levels of surface disturbance required in both
exploration and extraction pdses. Rather than assuming total exclusiorregardparks and

reserves as less prospective because constraints increas&’cégsmplemented no discount in

our initial scan but consider implications in the case study region.

We make no assumptions abongtgulator exclusion of fracking on Indigenous lang: also note
that DME proposes release of additional acreage during 20%4/15

63 Interestingly, planning guidance issued by the UK government would permit such activity in World Heritage
and similar highalue areas if proponents can demonstrate that development is in the public interest.
Considerations include "the cost of, and scope for, developing elsewhere outside the designated area, or
meeting the need for it in some other way". See

http://planningguidance.planningportal .gov.uk/blog/policy/achievissgistainabledevelopment/delivering
sustainabledevelopment/1tconservingand-enhancingthe-natural-environment/#paragraph_116.

64 http ://www.nt.gov.au/d/Minerals_Energy/index.cfm?header=Petroleum%20 New%26&ge
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Table 12 Exploration leases known to be active in the terms summarised above in JulyRthters
to activity were garnered from WNDME reports and details usually taken from company
reports to shareholders.

Lease numbers Basin Activity Company
EP76, EP98, EP99, Beetalmsubbasin seismic surveys 2012 and Falcon Oil and Ga:
EP117 2013 and partners
(adjacent to pipelines)
EP(A) 167168 and Beetaloo sukbasin airborne geophysical Pangaea
169 (gravity)survey Resources
EP(A)198 seismic data
EP126, EP135, EP1: Bonaparte Basin  airborne geophysical Beach Energy
survey
EP171, EP176, EP1¢ McArthur Basin AMAC 2D seismic survey Armour Energy
EPA193A (Barney Creek exploratory wells
Formaton)
EP386 Bonaparte Basin  reprocessing existing Advent Energy
RL1 seismic data
10.2.5Tourism

Despite additional demands likely to made on transport and other infrastructure and the probability
of demanddor increased access to new sites, we do not treat tourism of a significant stimulus for
land use change for good or However, we recognise that tourism as important industry and
employer (e.g. more than twice the contribution to gross state prdacscagriculture forestry and
fisheries combined in the Northern Territory (NTG 2014)) may positively influence the treatment of
natural and cultural heritage as key tourism assets.

10.3 Integrated assessment of prospects of land use change

Integration has bee confined to identifying sultatchments falling into the top decile of
prospectivity for both unconventional oil and gas and agriculture, both of which have the potential
to generate disturbance over large areas.

10.4 Integrated estimates of land use changepacts

Numerous approaches have been used to assess the environmental impacts of various forms of land
use change. These range from measures or indicators-sitemmmediate and direct physical

impacts to "whole of life cycle" effects that take accoufitwen the most indirect impacts, including

such things as effects of emissions created in the manufacture of equipment used in change (e.g. van
der Werf 2002). We have assumed that the DbD approach is most concemed with direct impacts on
the condition ofnatural heritage and, in the north Australian situation, cultural heritage strongly
associated with natural heritage.
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We had originally proposed to develop a system for ranking impacts from each sort of land use and
linking these to prospectivity as a meae of relative probability of development to derive

landscape vulnerability indiceBor each form of land use change, namely mining, petroleum
extraction (liquid and gas), irrigated agriculture, réel agriculture, and grazing intensification
throughimproved pastures, we propoddo identify the array of both osite and offsite impacts
resulting directly from the orsite activities. Treatment of greenhouse gas emissiomdavhave

included only emissions generated directly on site and not extendnergy or emissions costs of
manufacturing equipment, fuels or chemicals used on site.

On examining the data available to us, we considered that this sort of approach weslaberate

and unnecessary in this scoping study at large spatial scales. N@ssttved consider that such
approaches will be valuable at finer spasahles and as improved data become available. We retain
the conceptual and analytical work partly complete with a view to future application.

10.5 Choosing case study sites

The path we follwedin identifying sites or regions where focused application of DbD processes
might be productive is illustrated iRigure 21 belowAs alluded to in the section preceding, we had
planred to reach decisions based on quaatitve rankings based on landscape vulnerability, but
concluded that the available data did not support such an approach and have reverted to a
qualitative assessment based on a wider range of considerations.
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Figure 2iData and issues considered in selectiessfor case studies and, once selected, the additional
regional and locaksues that shuld be considered in deploying the DbD procésattom |eft).
In essencease study areas are those supporting high values assets where prospects of land use
changeare considered higher than average, and values are susceptible to impacts from the
changes thought likely.

122
WORKING PAPER SUBJECT TO REWOIDENDORSED BY NAILSMA OR TNC



11RESULTS

11.1 Values at risk

The study area in the Northern Territory encompasses an annual rainfall gradient spanning more
than 1.5 meterdrom the wetteg parts of the north (1771 mm) to the drier inland (259 mm).
Topographic variation is relatively minor and so does litile to ameliorate locally the effects of the
steep rainfall gradient from coast to inland. But even in the wettest areas, seasonalgiyfzlris

intense, with often heavy rainfalls alternating with intense seasonal drougfteésveral months

during which no rain falls. Throughout the study area, annual evaporation exceeds rainfall and most
rivers cease to flow and may dry entirely oweuch of ther inland length Here we summarise some

of the variation in ecology and human use of landscapes thatis influenced by those primary drivers.

11.1.1 Natural heritage

11.1.1.1 Vegetation pattern

Vegetation mapping for the Territory is relatively coarse. \iellg of the region is mapped at scales

of 1:250,000 or less and often this mappingis in the form of land systems or land units. We have
chosen to use the National Vegetation Information System for mapping primary because its offers a
consistent approdt to structural and floristic variation and so facilitates broad scale comparisons.
We use NVIS levil.

At this scale diversity of vegetation types varied markedly amongatdhments, ranging from zero
(1 coastal site) to 17 of the mapping unidescibed inthe data descriptions in Attachment.7)
Unsurprisingly, diversity decdlined inland (e.g. latitude and mean annual rainfall were negatively
correlated with diversity despite the general increase in inland catchment sizes). A Bmaple
modelof log(area) andainfall in the driest quarte(RDQ)explained more than half the variance in
NVIS vegetation diversity’€0.630,P<0.0001n=1787) with RDQ adding 2.3% to explained
variance P=0.004) A variable for topographic roughness was not a sicgnii entry.

11.1.1.2 Patterns of pecies richness

Analyses to follow are based on point data from the Northern Territory Flora and Fauna Atlas. It
contains records of 846 species of vertebrate fauna recorded from the Northem Territory and 4479
species of vasculg@tants.

11.1.1.2.1 Fauna

The aggregatediatabases maintained by the Northern Territory Govemmexaimprise d563,216
recordsshowingtotal numbers of species of vertebrate fauna in our saatchment units rangg
from 0 to 52 (mean=39.1, sd=68.4Broad scale ariation in number of speciegcordedin sub
catchments is illustrated iRigure 24There was wide variation in the number of records for-sub
catchments (range-09071). Themedian number of records from stdatchments was a rearkably
low 3, due largely to the fact that thergere norecordsfrom 732 (41.0%). Mangub-catchments
without recordswere smal(mean area=3511 ha, rangel81,200 ha)However, he number of
sizeablesub-catchments without fauna record® class irFigure 24 belowindicates the patchiness
of sanpling in the Northern Territorywhich obviously compromises robustnessaf/
interpretation of apparent spatial patterns

To illustrate the level of sampling bias, the mean emof records from sulzatchments with
centroids within 2 of coastal latitude (12.3°S) was 2089 and in an inlantspan (1718°S) was 138
records, even though the sampled inland catchments were on average more than 50% larger than

123
WORKING PAPER SUBJECT TO REWOIDENDORSED BY NAILSMA OR TNC



the coastal.The reléionship of apparent species richness with the number of records is illustrated in
Figure 2Delow.

Nonethelessin an attempt toextract as much agossiblefrom the data, we did attempt some
multivariate modellingA simple exercisedemonstratel the futility. First we looked at set of
candidatemodelswith apparent species richnef®r subcatchments with at least one species
recorded)as dependent and all possible additive combinations (no interaction terms) of mean
annualrainfall, rainfall in the driest quartertopographic roughness, vegetation dregy and
dominant vegetation. fie best generalised linear modedsed on AIC differendecluded all of
these variableBut there were statistical difficultiesvith sevee over-dispersionof datawhich
compromised some approaches to mdideg (e.g. on raw counts withasson errors)so we
switched tosimple lineamodelsusing transformations

Thebestmodel is summarised in Attachment 9. Superficially, featofgmtentialinterest arethat,
after taking account of thénfluenceof subcatchment area on apparent species richness (ASR)
(Figure 23, coefficients of model parameters suggest

9 increase in ASR with increasagnualrainfall

1 increa® in ASR with increasing mapped vegetation diversity

1 adecrease in ASR with increasing fire frequency

Whilst the congruence of thee features of thenodel withbasic ecology aneixpectations regarding

fire impactsisreassuing, it should not be oveinterpreted. Allof the explanatory variables are to

some extent correlatedThis can have powerful effects on value and even sign of coefficients in such
statisticalmodels.It is therefore difficult to assign particular significance to the relative contioiout

of different variables to fitted value3he flawsareillustrated when log(recordsy substitutedfor

log (areajn the multivariate analysis. When this is dotfee model is a better fitrf=0.93 versus
0.42)and arguably a better predictive toddut the coefficientdor annual rainfall (MeanRain) and
vegetation diversitydivveg)switch signsand fire frequency (AvFEyops out of the modelThe

simplest message from the combined analyses is that the sample is inadequate to support either
meaningfli testing of hypotheses or construction of useful predictive models.

Although it is self evident that there will be a strong association between number of records and
number of species recorddd building a comprehensive recqridwould also be expectethat this
relationship would break down as the number of species detected approached the number of
species presentnthe great majority of sultatchments, we appear to be well short of this point,

with ASR increasing rapidly and lineary with more nuraenm@cordsMost catchments remainin a
sampling space where additional effort would add substantially to recording of species apparently
new to the region. Exceptions may arise in a few very well sampled catchments in the northern Top
End with more than laout 5000 recordg¢Figure 22 Those 11 sitewith more than 500 recordsare

in the adjoining Finniss (3), Adelaide (2), Mary (1), South (2) AHigsttor(1) and Daly (2) River
catchments surrounding Darwin.

Despite these @nstraints on concdusions about much more than the impacts of variable sampling on

apparent patterns in vertebrate fauna richness, we identify very tentatifeiyure 2 andFigure

25):

1 apparently speciesrich subcatchments in a Finniss RivM@arwinKakadu coastal and sub
coastal strip

1 aless marked but arguably metorthy concentration in the Daly River catchment

1 amuch more diffuse set of moderate to high richness sites in the Roper River eatichm

1 an arc of moderately rich sutatchments from the WA border in the Keep and Ord River
catchments through the Timber Creek region into the Victoria River catchment

1 some cdumping of moderate to high species richregscatchmentsn the McArthur and
Rolinson River catchments in the Gulf of Carpentaria.
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Figure 23 Relationship between
fauna species richness and area of
sub-catchments in which at least
one species was recorded. The
substantial number of units,
including large ones, with 1

species recorded illustrates the
sparseness of sampling even in
sites that have not been entirely
missed.

100000

Figure 22 Increase in number of
species of vertebrate fauna
recorded in sukcatchments with
number of records. The
relationship can be described by a
simple linear regression of the form
log(species¥0.27 +
0.74Iog(records)rf:0.93 F11055
13420,P<<0.0001).
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