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Adaptation to climate change isn’t just about Emission Trading Schemes. Any policy must 
be predicated upon two fundamental priorities – reducing emission of Greenhouse Gases 
(GHG) and carbon capture and storage (CSS). Everything else, energy costs, regulation, 
trading schemes, protecting individuals and/or corporations are peripheral issues.  
 
Therefore only two questions need be answered: 

 
1. What practices need to be altered to reduce emissions ? 
2. What are the most cost efficient methods of carbon capture and storage ?  

 
Consequently this submission is concentrated on answering the two important questions. 
However, for the sake of completeness, reference is made to the 10 questions posed in 
the discussion paper, followed by an action plan necessary to implement policies for 
dealing with climate change. 
 
Summary. 
 
Almost three quarters of all GHG emissions in the Territory could be reduced to 
sustainable levels by; 

(1) replacing bushfires by harvesting weeds for use as feedstock in a slow pyrolysis 
process, 

(2) placing a value on the CO2 emissions from large industrial plants and mines, and, 
(3) producing low emission transport fuel from biorefineries. 
 

The most cost effective method of carbon capture and storage is to adopt a portfolio 
approach using a variety of technologies from simple forest carbon sinks, adding agrichar 
to soil, sequestering CO2 in algal photosynthesisers through to geosequestration. 
Practically all low tech solutions have their foundations in the establishment of large scale 
tree plantations. 
 
Because of the unique nature of emissions and the availability of practically unlimited 
natural resources to create vast forest plantations, the Northern Territory Government 
must adopt policies different and complimentary to those used in southern states and by 
the Australian Government. If the NT Government were to commission immediate 
scientific evaluation of potential energy provinces across the Top End, the Territory could 
be producing significant quantities of biofuels within five years and be well on the way to 
meeting as much as 40% of Australia’s liquid transport needs. 
 
In order to be able to participate in any carbon trading scheme the NT Government must 
pass suitable Carbon Rights legislation. 
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Question 1   The intent of an ETS means that increases in energy  costs 

should be passed through to users. Does this also s uggest that 
the NT Government should increase the price of elec tricity to 
better reflect the cost of producing it? and, 

Question 7   Should agriculture be included in the ETS? If not, how should it 
be treated?  

 
Discussion of details of an ETS that should be considered is moot. The Territory 
Government has been so inept regarding preparation for climate change that other 
states which have had mandatory greenhouse gas2 trading schemes established 
since 2003 and the Garnaut Climate Change Review3 will determine what system 
we will use from 2010. The best the Territory can hope for is to be consulted about 
specific issues such as rangeland management systems. 

 
Compared to the other states the Northern Territory is unique in that it has very few 
industries that are energy intensive, high carbon emitters (although those that do 
exist e.g. ALCAN, GEMCO, MRM, the Conoco-Philips gas plant etc. are huge) and 
a relatively large number of potential suppliers of carbon credits. It is expected that, 
throughout Australia, demand for carbon abatement certificates will far exceed 
supply. This is particularly so if the proposed INPEX installation, the Dow Chemical 
plant and Arafura Resources mill are built here. Even without local demand there is 
no doubt that global demand for carbon credits (already evident in Europe and likely 
to emerge from China and India) will constantly exceed supply. 
 
Carbon rights are a potential new source of income for owners of land on which 
vegetation or soils accumulate carbon from the atmosphere. A carbon right is the 
right to the benefits and risks arising from carbon sequestration and release on a 
specified parcel of land. Carbon rights may have a financial value where a market 
exists for greenhouse gas emission offsets. 

 
NSW GGAS – Demand/Supply of Gas Abatement Certifica tes, based on  
current accreditations and lodged applications.  

                                            
2 http://www.greenhousegas.nsw.gov.au/ 
3 http://www.garnautreview.org.au/domino/Web_Notes/Garnaut/garnautweb.nsf 
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Carbon Rights Act4 
 
A Carbon Rights Act establishes a statutory basis for the ownership and protection 
of carbon rights, in order to facilitate trading. It enables a carbon right to be 
registered on the land title as a separate interest in that land. The Act provides that 
a carbon right may be registered with the consent of all parties having an interest in 
the relevant land. 
 
Currently the Northern Territory does not have a Carbon Rights Act, so, even if 
businesses wanted to establish a carbon sequestration pool and/or deal in GHG 
abatement certificates, they would be unable to do so. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                            
4 www.carbonneutral.com.au/carbon_rights_brochure.pdf  
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Question 2   From where will the NT source low to zero emissions  fuels in the 

future? 
 

Low emission fuels of the future will be sourced from biorefineries. Nowhere else in 
Australia do the conditions exist to produce energy sustainably and cost efficiently, 
in particular fuel, like those in Northern Australia. 

 
It is the single most glaring omission from the discussion paper that there is not one 
mention of biodiesel and only one reference to biofuel. The quote: 
 
“ There are three main issues with biofuels, however, 

��  producing them may reduce the land area available to grow food 
��  clearing land to produce biofuels gives rise to greenhouse gas 

emissions 
�  �the amount of fossil fuel used to produce biofuels may be relatively 

high.” (SEC1:48) 
 
 - is unmitigated rubbish, probably cut and pasted from some ‘big oil’ propaganda. 
If the statement above is indicative of the research skills of the author of the 
discussion paper, it begs the question, how much of the other information is 
patently wrong? 

 
Yes, growing crude palm oil for biodiesel is unsustainable but the market will sort 
that out by rapidly increasing prices (just ask Natural Fuels). Revegetating cleared 
savanna with trees that produce feedstock for biodiesel does not increase 
emissions (it does in fact sequester carbon) and no fossil fuel is used in the 
production of biodiesel; some fossil fuel is currently used in the transport of 
biodiesel,  but with the establishment of regional biodiesel manufacturing plants and 
the mandatory use of B20 in all transport vehicles, transport emissions could be 
significantly reduced in the future.  

 
Useful information is to be derived from a submission (The use of Biomass and 
Energy Crops for the production of Liquid Biofuels in the Top End of the Northern 
Territory) to the Garnaut Review 5 by Price, Neil. 

 
“The report to the National Farmers Federation entitled ‘Biofuels in Australia – 
issues and prospects’ identified the potential for second generation technology, 
based on lignocellulosic feedstocks, to meet as much as 40% of Australia’s demand 
for transport fuel. This scenario would require the production of between 5 - 20 
billion litres of biofuels by 2015.” 
 
Production of ethanol from cellulose (or lignocellulose), while not yet proven on a 
large commercial scale, offers the potential to greatly increase ethanol production 
and improve the return on energy invested. This process effectively involves the 
breakdown of cellulose portions of plants (woody mass, wheat straw, sugar cane 
bagasse, etc) into a form that can then be fermented to produce ethanol. It opens 
up the possibility of a much larger feedstock becoming available, increasing 

                                            
5 http://www.garnautreview.org.au/CA25734E0016A131/pages/submissions-general-submissions-received  
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potential productive capacity. Species currently viewed as weeds such as Gamba 
grass and Mimosa Pigra then become candidates for energy production. 
Techniques for producing ethanol using cellulose are also claimed to achieve a 
much better energy return invested than grain based ethanol. 
 
Quoting again from the Price submission,” In February 2007, an Australian Senate 
Committee, tabled a report, an ‘Inquiry into Australia’s future oil supply and 
alternative transport fuels’ recommending [inter alia]; 
 

·  that the Government examine the adequacy of funding for lignocellulose 
ethanol research and demonstration facilities in Australia, and, 

 
·  that the Government commission a research group ….. addressing the 

financial risks faced by prospective investments in alternative fuels projects 
…. in order to create a favourable investment climate for the timely 
development of alternative fuel industries, consistent with the principles of 
sustainability and security of supply.” 

 
If the NT Government were to commission immediate scientific evaluation of 
potential energy provinces within the Top End we could be producing significant 
quantities of biofuels within five years and be well on the way to meeting as much 
as 40% of Australia’s liquid transport needs. The resources for such an evaluation 
already exist in places like the CRC for Tropical Ecosystems and Tropical Rivers 
and Coastal Knowledge (TRaCK - established as a research hub under the 
Commonwealth Environment Research Facilities Programme). Indeed, it would be 
most surprising, in light of various presentations that have been made by the above, 
that much of the information necessary to support the establishment of energy 
provinces, is not already available. 
 
Two examples of suitable areas are: 
 
40,000 square km of the NT between 12o S and 16o S, west of the Stuart Highway, 
and north of the Victoria Highway is composed of 30% black soil floodplain and 
70% open forest with a predominant grassy understorey. This equates to an area of 
approximately 1 million hectares of floodplain and 3 million ha of grassy forest and 
woodland. The majority of the floodplain country is held in Aboriginal Land Trust, 
while most of the open forest and woodland is held under leasehold, for cattle 
production, in areas of at least 1,000 sq km. 
(Source  – Neil Price), and,  
 
The Daly River and Sturt Plateau Region which is the entire catchment of the Daly 
River together with the Sturt Plateau in the south and to the north and west, the 
coastal floodplains of the Reynolds, Finniss and Moyle Rivers, an area exceeding 
85,000 Km2. Land Use Objectives and Plans have been prepared for the Daly River 
and Sturt Plateau Region and are a more focused assessment of a specific part of 
the draft Northern Territory Land Use Objectives and Plan prepared in early 1997. 

 (Source:  Consolidation of Douglas/ Daly and Katherine Rivers/ Sturt Plateau  
 LUP 96/0048 and LUP 97/6040 now LUP 98/6024  Draft 5 of 16 June 1998 by 

Graeme Hockey) 
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Fuel Taxes . 
 

Imposing fuel excises to curb the use of fuel is fully justified with respect to fossil 
based petroleum product, not biofuels. 
 
In economic terms, the incidence of fuel taxation (including future carbon price) …..  
falls mainly on households with reasonable ability to pay and some access to 
alternative transport (however inadequate it may be at present). A small minority of 
fuel taxation is paid by low income households or by people without any form of 
alternative transport.  
 
The inelasticity of petrol demand results from the need for mobility in modern 
societies and the current poor quality of substitutes to private motor vehicle use. 
Both of these factors can be addressed by focussing greater attention on ensuring 
access to employment, education and other services (rather than mobility) and by 
providing high quality transport [and fuel] alternatives. Increasing the ability of 
households to reduce motor vehicle use in response to higher petrol prices would 
ensure that a lower carbon price would be needed to achieve a given reduction in 
emissions and consequently that the financial impacts would be minimised for those 
who continue to drive out of necessity. 
 
Source Climate Policy at the Junction  - The role of transport in preventing 
dangerous climate change. Submission by the Public Transport Users 
Association to the Garnaut Review.
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Question 3   How should savanna burning be treated under the nat ional 

climate change policy? 
and 
Question 8   Do we need to have tighter controls on land clearin g in the NT? 

How can this be aligned with policies to support on going 
economic growth?  

 
 Any policy must not allow abnegation of responsibility for savanna fires. 

 
It is very difficult to balance acceptance of “sustaining our rich diversity of native 
animals” with the claim that Territorians are highest per-capita emitters on the 
planet. The average Territorian has nothing to do with burning the bush so why 
should the wider community bear the costs of climate change caused by a relatively 
small group who indulge in environmental vandalism called “traditional land 
management practice”? 

 
It is essential to attribute individual responsibility for bushfires. It is a cop out of the 
highest order to adopt the policy that it’s all right for aborigines to burn their land 
because they have no income to be able to pay compliance costs. If “permits 
continue to be allocated for broadscale land clearing under both the Planning Act 
(NT) and the Pastoral Lands Act (NT).” And “The NT Government has a policy that 
requires consent to be granted for land clearing regardless of land tenure.(Sec1:66) 
then why “ in practical terms the identification of liable parties would be all but 
impossible. Attempting individual attribution would place a very onerous burden on 
the NT Government and land holders, generating high compliance costs for 
uncertain returns. It would create particular problems for Indigenous 
people.(Sec1:34) 

 
Mature savanna landscapes aren’t very good at sequestering carbon simply 
because in a balanced state decomposing detritus (bark, leaves and fallen trees) 
emits as much CO2 as is absorbed by growing trees. A new growing forest 
sequesters much more CO2 and, if suitable rotations are implemented, woodlots 
can be harvested and replaced with growing trees on a regular basis, thus meeting 
the Kyoto protocols for permanence and rendering the statement, “NT Government 
faces a tension between the need to clear land for future development and the 
desirability of reducing greenhouse gas emissions from land clearing”, meaningless.  
 
Rather than purchasing offsets for future land clearing it may be possible to create 
offsets for sale to other Territory business. The case for land ‘clearing’ per se 
causing a net increase in emissions cannot be made – it’s not ‘clearing’ land but 
‘burning’ land, either to increase production of edible grass (pastoralists) or to make 
it easier to hunt (aborigines) or in an attempt to manage weeds that causes the 
problem. If landholders were to stop burning weeds and knocked down trees then 
re-vegetation of cleared land may very well be carbon negative.  
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Carbon Sequestration  

Since the advent of climate change due to an increase in carbon dioxide in the 
atmosphere, carbon sequestration had been recognised as a natural process that 
can be used to reduce the amount of carbon dioxide existing in the atmosphere. 
The Greenhouse Challenge Plus6 programme provides the opportunity for forestry 
managers to create abatement certificates for sequestering carbon. The number of 
abatement certificates that can be created from forestry activity can vary greatly on 
a per hectare basis. The rate at which carbon is sequestered through forestry is 
dependant upon many factors including tree species type, rainfall levels and soil 
condition. 

Revegetation and land use change over large areas in the mid to low rainfall 
regions of Northern Australia in the form of commercial forestry and agroforestry is 
vital to sustainable natural resource management. Carbon sequestration from these 
activities could make a significant contribution to meeting Australia’s greenhouse 
gas reduction goals. 

 
Revegetation at the required scale is unlikely to occur with either public or private 
investment alone. Most options currently available to farmers and communities are 
not commercially viable—the costs exceed the direct benefits. Many forestry 
industries are likely to become commercially viable in mid to low rainfall areas only 
if some value is attributed to the natural resource management (NRM) and 
greenhouse benefits they deliver by providing ecosystem benefits, and only if 
mechanisms are set up to transfer this value to tree growers. Consequently, there is 
a need to identify tree species and production systems that can provide the most 
cost effective opportunities for combined commercial and natural resource 
management benefits. To secure the commercial potential of tree crops planted to 
address land and water degradation, target products and markets must be selected 
so that appropriate cultivars can be chosen and planted. Wherever possible, market 
signals should be used to guide investment in tree crops. 

 
The likely value of greenhouse services is still unknown, but it is likely in the short 
term to be insufficient to lead to establishment of vegetation on its own. Except for 
isolated high value assets, the value of ecosystem services per hectare is likely to 
be very low, offering little immediate stimulus for revegetation. However, combined 
with a potentially commercial product, these additional sources of income may 
make tree crops more attractive to landholders and industry. The lower cost and 
greater areas of land available in the mid to low rainfall zones of the Northern 
Territory improve the potential for large-scale investment and significant 
greenhouse outcomes. 

 
Managing multiple benefit streams within a single p ool 
 

Carbon sequestration pools (CSP) have the potential to provide and manage 
multiple benefit streams, involving carbon and the provision of one or more other 
environmental services. However, in the short term it is unlikely that ecosystem 
services will generally be specified in the same manner as carbon, which has 

                                            
6 http://www.environment.gov.au/settlements/challenge/members/about.html  
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homogenous units of output (i.e. tonnes of carbon dioxide equivalent) and for which 
detailed accounting methods have been developed. Rather, payments and the 
definition of benefits will likely be formulated in terms of the core parameters 
governing land management agreements. These might, for example, specify that 
the planting be located in certain ways (in relation to existing remnant vegetation, or 
to achieve specified salinity mitigation outcomes).  
 
To supply and market these multiple benefit streams the carbon pool manager 
could divide the overall pool of sequestered carbon into a number of sub-pools with 
defined characteristics; for example, establishing different sub-pools for plantings 
that meet habitat or biodiversity planting criteria as well as carbon sequestration 
requirements. Different sub-pools or ‘vegetation portfolios’ would provide different 
flows of benefits, reflecting the synergies and trade-offs between achieving a 
combination of environmental outcomes. In a situation where the primary aim is 
salinity mitigation, the trade off may have to be that a planting is sited in such a way 
as to reduce sequestration outcomes. 

Landholder Benefits   

CSP program managers pay the landowner for the use of their land, usually an 
upfront payment commensurate with the current market value of the land. This 
payment is in recognition of the long term nature of the CSP, and the fact that 
current productive land is used solely for carbon sequestration. In return, the 
program manager takes an interest in the land called a Forestry Right.  

In addition to the upfront costs, the program manager will pay for all costs 
associated with mapping and planting design, establishment and ongoing 
maintenance costs in relation to the planting, as well landowners also receive a 
number of additional benefits including:  

·  improvements to the micro-climate of the land;  
·  improvements to surrounding soil structure;  
·  protection for the crops from the effects of hot winds; and  
·  shelter belts for grazing stock;  
·  amelioration of the effects of and preventing salination of the land.  

The establishment of tree plantations provide opportunities for employment within 
local communities. Contract Service providers are required throughout the site 
preparation, planting and monitoring phases of the program which facilitates local 
job creation. Well placed and designed tree plantings also enhance the aesthetic 
and capital value of a property.  

Agribusiness Productivity   
 
Plantations can make significant contributions to the productivity of crops, pastures 
and animals. These plantings can reduce physical damage to crops and pasture by 
reducing the impact of strong dry winds, contribute to potential yield increases by 
influencing temperature, humidity, evaporation and soil moisture conservation. They 
contribute to improving soil quality by limiting the loss of valuable top soil to wind 
erosion and also reduce the likelihood of dryland salinity affecting farming land. 
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Tree belts also provide shelter for grazing stock during extremes of heat and cold 
and significantly minimise animal production losses.  

Financial benefits   
 
Carbon sequestration pooling offers a direct financial injection into grazing 
businesses. Landholders participating in this program are paid on a $/ha rate for the 
land planted under trees. All costs associated with the planting program including 
surveys, site preparation, planting, seeds and seedlings, weed and pest 
management, cultivation and monitoring costs are all met by the program manager. 
This payment is in recognition of the long term nature of the program, and the fact 
that arable land is taken out of production. In return, the program manager takes an 
interest in the land called a Forestry Right. A Restriction on Use may also taken 
over the land to protect the interests of the landholder, the program manager and 
the trees.  

Eligibility for accreditation  

To be eligible to create abatement certificates from carbon sequestration, there are 
a number of requirements that need to be satisfied. To create abatement 
certificates from forestry activities, a party must be accredited as a ‘Sequestration 
Pool Manager’. Essentially a Sequestration Pool Manager: 

·  owns or controls the Carbon Sequestration Rights registered on the eligible 
land on which the forestry activity takes place; 

·  has management arrangements and policies in place that demonstrate the 
capacity to satisfy the clauses that relate to continued storage of the carbon 
sequestered; and 

·  has adequate procedures in place with respect to hazards and risks to the 
eligible forests. 

The Sequestration Pool Manager does not necessarily have to own the parcels of 
land that make up its portfolio of forests (the sequestration pool). The accreditation 
framework has been designed with the objective of allowing as many interested 
landholders to participate as a member of a sequestration pool. The project 
manager is effectively an ‘agent’ through which the land owner can contribute to the 
creation of abatement certificates. 

Eligible Forestry Activities  

For a forest to be eligible to create abatement certificates, it must meet the 
definition of afforestation that is specified by the United Nations Framework 
Convention on Climate Change. The activity must take place on Kyoto-Consistent 
Land, that is, land that was predominantly non-forest prior to 1 January 1990. Only 
sequestration that takes place after 1 January 2003 may be accounted for and 
eligible to create abatement certificates. There is a one hundred year minimum level 
of permanency required for continued storage of carbon. To satisfy this timescale of 
permanency, a ‘Restriction on Use’ legal instrument is entered between the 
landowner and the project manager. A range of forestry management practices are 
possible. Permanent forestry, forests planted with no intent of harvest is one 
accepted method of forestry management. 
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Question 4   Which industries will the NT want to see classified  as TEEIIs and 

sheltered from energy cost rises? 
 

The opening sentence “In terms of our objective of reducing greenhouse gas 
emissions without reducing living standards, the treatment of so-called trade-
exposed, emissions-intensive industries (TEEIIs) is of critical importance.” fails to 
recognise that living standards include a clean environment unpolluted by discharge 
into our air and waterways. If the existing companies including those quoted in the 
paper, viz; 

 
•  alumina refining 
•  petroleum and oil exploration and processing 
•  natural gas and LNG exploration and processing 
•  mineral ore mining (including bauxite and uranium) 
•  cement and non-ferrous metals. 

 
are examples, they will find ways of window dressing their emissions or simply not 
complying with the regulations agreed to in their EIS7. Much is made of the WALPA 
scheme funded by the Darwin LPG consortium which results in a tiny reduction of 
greenhouse gases while the Wickham point plant spews 4.5 million tons of CO2 into 
the Darwin atmosphere. 

 
Most of the statements made in this section are either not applicable (where energy 
is derived mainly from fossil fuels), irrelevant (cost of fossil fuel-based energy will 
increase as soon as an emissions trading scheme is introduced), or meaningless 
because it is impossible to relocate a bauxite or manganese mine overseas. 
Indeed, as almost all the TEEIIs in the Territory are multinationals that have shown 
they have very little regard for the environment in which they operate, they should 
receive no special treatment under an ETS whatsoever.  
 
More importantly, since “a significant number of the Territory’s trade-exposed 
businesses generate their own electricity, often using emissions-intense diesel as a 
fuel.” a case could be made for special regulations that impose serious financial 
sanctions upon those companies that do not fund research and development of 
emission mitigation technologies. An example is the ideal positioning of the Darwin 
LPG consortium to fund the application of algal sequestration to mitigate the CO2 
emissions from their plant. 

 
Under no circumstances should the NT Government either reduce or waive strict 
environmental regulation in regard to greenhouse gas emissions in an attempt to 
woo potential developments. 

 
 
 

                                            
7 http://www.darwinlng.com/NR/rdonlyres/DB99C4E4-0AA4-44FF-B21D-
0AE93F36C7DF/0/App_D_Greenhouse_Offsets_Study.pdf  
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Question 5   What investments could the NT Government make to re duce  
   emissions from transport? 
 

Fund a Biodiesel Education Program to help educate government and private 
owners of vehicle fleets about the benefits and technical aspects of biodiesel and 
assist those sectors that are diesel intensive users, including mining and transport 
companies and local councils, to encourage the introduction of biodiesel into their 
operations and source their supplies from regional production facilities.  
 
Ensure that, included as part of all Environmental Impact Statements, new industry 
projects’ plans examine the use of biofuels as part of the environmental 
management plan and develop incentives for industries operating in 
environmentally sensitive areas to encourage the use of biodiesel sourced from 
local production facilities. 

 
Instruct NT fleet to purchase biodiesel compliant vehicles that allow for the 
maximum biofuel standard and provide market leadership and market signals by 
adopting biodiesel in government fuel contracts then posting the benefits of using 
biodiesel on the NT government website. Use stamp duty and vehicle registration 
charges on low emission vehicles that use a minimum of B20 exclusively to provide 
incentives to private owners. 

 
Work with the Australian Government to develop fuel quality standards for B5 and 
B20 and lobby the Australian Government to ameliorate recent legislative changes 
in the Fuel Tax Act 2006, particularly on biodiesel’s competitiveness to petroleum 
diesel for off-road users and heavy vehicles. Introduce a 5 % biodiesel target of 
total transport fuel consumed in the Northern Territory by 2010, then, if the 2010 
target is not achieved, introduces a 5 % biodiesel mandate of total transport fuel 
imported to and consumed in the Northern Territory by 2011. Collaborate with all 
other State Governments and/or the Australian Government to introduce a 
mandate in 2012 that all petroleum-based transport fuels produced and consumed 
in Australia be subject to carbon intensity certification and from 2012, all 
transport fuels be required to continuously reduce carbon emissions to equivalent 
biofuel levels. 

 
Unfortunately, biodiesel from oil crops, waste cooking oil and animal fat cannot 
realistically satisfy even a small fraction of the existing demand for transport fuels. 
Microalgae appear to be the only source of renewable biodiesel that is capable of 
meeting the global demand for transport fuels. Like plants, microalgae use sunlight 
to produce oils but they do so more efficiently than crop plants. Oil productivity of 
many microalgae greatly exceeds the oil productivity of the best producing oil crops. 
 
[at a production capacity of] 10,000 t, the cost of production per kilogram reduces to 
roughly $0.47 and $0.60 for photobioreactors and raceways, respectively, because 
of economy of scale. Assuming that the biomass contains 30% oil by weight, the 
cost of biomass for providing a liter of oil would be something like $1.40 and $1.81 
for photobioreactors and raceways, respectively. Oil recovered from the lower-cost 
biomass produced in photobioreactors is estimated to cost $2.80/L. This assumes 
that the recovery process contributes 50% to the cost of the final recovered oil. In 
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comparison with this, during 2006, crude palm oil, that is probably the cheapest 
vegetable oil, sold for an average price of $465/t, or about $0.52/L. 
(Source - Biotechnology Advances  Volume 25, Issue 3, May-June 2007, Pages 
294-306 ) To read the whole paper see WA Department of Agriculture and Food8 .. 
 
It is interesting that one of the major criticisms of biodiesel is that growing crops for 
biofuel displaces food production. Market forces have quickly moved the price of 
Crude Palm Oil (CPO) from that quoted in the paper above ($465/t) to in excess of 
$1,200/t currently. As a consequence the Natural Fuels biodiesel plant located in 
Darwin, which uses CPO exclusively as a feedstock, has closed it’s operation 
because it cannot produce biodiesel economically. 
 
Sophisticated, scalable photobioreactors are available “off the shelf”. The big 
emitters flagrantly abusing the lack of regulation in the Territory must be required to 
adopt this technology to partially reduce CO2, or be forced to pay an environmental 
levy sufficient to fund a carbon sequestration pool manager to do so.

                                            
8 http://www.agric.wa.gov.au/content/sust/biofuel/110407_biodieselfrommicroalgae.pdf   



Submission to the Discussion Paper on NT Climate Ch ange Issues . 
 

Prepared by Innovative Financial ManagemeNT    ©  ifm2008             Page  15 of 22 

 
Question 6   What can be done to encourage greater energy effici ency in the 

NT? 
 
Market forces are the best way of improving energy efficiency. Simply increasing 
the cost of energy with the windfall profits then made by Power and Water being 
invested in research and development of alternative generating technologies, will 
cause consumers to use less energy. 

 
Practical steps the NT Government can take to encourage greater efficiency in the 
way we use energy include ensuring that all Government departments are held 
accountable for their energy use. For instance when driving in the Darwin CBD at 
night, it’s usually the offices leased by a Government agency that have the lights 
and air conditioning left on. 
 
Use a more strategic approach to alternative energy sources e.g. consider the 
designation of suitable areas as energy provinces  around the Territory where the 
primary purpose of the agribusiness is the production of renewable energy that will 
leverage renewable energy industry investments in new technologies and new 
feedstocks including biorefineries producing advanced biofuels. Invest in bioenergy 
planning , i.e. research and tools to provide decision makers in governments and 
the private sector with appropriate information. 

 
Create the Rural Energy for the Northern Territory (RENT) program to; 
 

 provide grants and loan guarantees for agricultural producers and rural small 
businesses to purchase renewable energy systems and make energy efficiency 
improvements, 

 fund organizations with renewable energy expertise to assist agricultural producers 
and rural small businesses in performing energy audits, preparing feasibility studies 
for projects supported by RENT and other Federally funded programs and 
coordinate research and development activities, including improvements in 
feedstock development and the efficiency of biofuel production,  

 provide incentives to expand production of advanced biofuels made from 
agricultural and forestry crops and associated waste materials, including animal 
manure and livestock waste, and, 

 develop the next generation of feedstocks for renewable energy such as cellulosic 
ethanol9 and anaerobic methane digesters10. 

 
 

                                            
9 http://www.technologyreview.com/read_article.aspx?ch=specialsections&sc=biofuels&id=18227&a=   
10 http://www.logan.qld.gov.au/NR/rdonlyres/777FA967-DA28-47F9-BB6E-
104442E2F461/0/ClimateChangeMitigationActionPlan.pdf  
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Question 9   Is there more we can do to facilitate the recycling  of waste in the 

NT? 
 

New processes under development include the capture and storage of carbon from 
organic waste into other products, such as ‘biochar’. Using a process known as 
pyrolysis, biochar (or, as it is more commonly referred to in Australia, agrichar) is 
made by the conversion of carbon contained in organic wastes into a form that is 
stable over long periods of time. 

 
Expenditure on weed management in the rangelands between 1997 and 2004, 
most of which was sourced from the Natural Heritage Trust, is estimated at $80 
million (source: CRC for Australian Weed Management. Grice, A. C. and Martin, 
T.G. 2005). Currently weed control is seen as an expensive exercise endlessly 
repeated with little hope of ever completely solving the problem. Agronomists will 
confirm that weeds are opportunistic and can be controlled best by growing healthy 
plants in healthy soils. 
 
If the basic premise behind weed management plans were to be changed to 
“harvesting” weeds to produce feedstock for a pyrolytic process, over time, not only 
would the need for weed control be reduced, but the agrichar output from pyrolysis 
could be used to improve soils and grow plantations suitable for inclusion in a 
carbon sequestration pool (CSP). 

 
Government would be most effective in promoting the concept of regarding ‘weeds 
as feedstock’ by: 

·  Preparing a cost benefit analysis of the slash-and-char concept and 
coordinate funding submissions to the Natural Heritage Trust, 

·  Design and implementation of an education and awareness campaign  
encouraging compliance with the Weed Management Act 2001 by pyrolytic 
destruction of weeds and improvement of the land towards inclusion in a 
CSP, 

·  Develop communication strategy to ensure all program objectives are 
promoted (including website, CD, information sheets, newsletter),  

·  Instruct all NT Government agencies and industry groups to have included in 
their weed management plans recognition of the importance of pyrolytic 
destruction, 

·  Ensure all NT Government weed control contractors have access to pyrolytic 
processors as a component included in their contracts, 

·  Provide advice to land management groups, land managers and contractors 
for the development of funding applications to ensure a strategic approach to 
weed control is maintained, 

 
See Appendix A -  

·  BIO-CHAR SEQUESTRATION IN TERRESTRIAL ECOSYSTEMS  
·  Scientific American  - In Focus May 15 2007 
·  BEST PYROLYSIS TECHNOLOGY -  a sustainable solution to the 

greenhouse challenge 
·  Carbon Diversion   - A portable weed management system in Hawaii.
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Question 10   Do we need a climate change adaptation strategy for  the 

NT? 
 

There seems to be little reference to the research data on carbon sequestration e.g. 
Forests, Wood and Australia’s Carbon Balance 11, and the very important effect that 
carbon in soil12 has on Territory agriculture ? It is blatantly obvious that no input was 
sought from agribusiness in the preparation of the paper. Landholders throughout 
the Territory have a multitude of ideas on how to abate carbon emissions and, more 
importantly, how to sequester13 the carbon that is an inevitable result of producing 
food. Unfortunately most of them are flat out running their businesses and are once 
bitten, twice shy about providing input to Government discussion papers. 

 
Where is the recognition of the necessity for “development of an improved above 
ground and below ground carbon modelling capability for land use systems to use 
in future carbon inventories and carbon trading. In anticipation that additional 
activities such as land management impacts in agriculture and forestry will be 
accepted by the IPCC, further research and development is required on soil carbon 
dynamics under various land management systems. One of the three priority 
systems that have been identified is rangeland management systems. There is 
already considerable evidence that high input pastures can sequester soil 
carbon…… There are deficiencies in knowledge of carbon dynamics for 
rangelands, particularly for the extensive grazing lands of the tropics and 
subtropics. Modelling capability of the impacts of grazing management or other land 
management activities is relatively undeveloped for these situations. 

 
Uncertainties in soil carbon dynamics through aspects such as grazing pressure, 
pasture production responses, excreta inputs and carbon immobilisation restrict 
confidence in modelling of soil carbon inputs. The significance of soil carbon fluxes 
in the rangelands, and uncertainties in their estimation, need to be evaluated to 
assess the priority for investment in this area, particularly as this form of land use 
covers extremely large areas in [the Northern Territory]”. (Source: AGO National 
Carbon Accounting System Technical Report No. 2 Nov ember 1999). 

 
 

                                            
11 http://www.plantations2020.com.au/assets/acrobat/Forests,Wood&CarbonBalance.pdf  
12 http://www.dpi.nsw.gov.au/aboutus/news/agriculture-today/march-2008/defining-carbon-in-soil  
13 http://www.greenhouse2007.com/downloads/papers/071004_CowieAbstract.pdf  
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Action 
 

·  as a matter of urgency introduce a Carbon Rights Act  that will clarify the 
ownership of the right to the benefits and liabilities that arise from changes to the 
atmosphere that are caused by carbon sequestration and carbon release on a 
specific block of land. 

 
·  update the current pastoral tenure and diversification permit arrangements to 

enable the use of Tree Plantation Agreements  and increase the opportunities for 
growing biodiesel feedstock.  

 
·  fund research and development into new and improved feedstock for pyrolysis and 

other carbon negative technologies  that have the potential for widespread natural 
resource management in the Northern Territory and are simultaneously both 
economically and environmentally sustainable. 

 
·  use track funding14 ($30 million) to create an Energy Province Strategy  that 

includes:  
�  evaluation of North Australia’s potential to produce biomass and energy 

crops and calculate the potential yield of transport fuels,  
�  design and costing (including the environmental impacts) of a model for 

cropping systems of at least 100,000 ha.   
�  prepare an international tender for the design and operation of a Cellulosic 

Ethanol Research Facility. 
 

·  Retain the Tropical Ecosystems Research Centre to develop of a carbon modelling 
capability for land use systems to use in future carbon inventories and carbon 
trading including research on soil carbon dynamics under various land management 
systems, particularly rangeland management systems, thus reducing uncertainty 
in soil carbon dynamics due to grazing pressure, pasture production, excreta inputs 
and carbon immobilisation. The significance of soil carbon fluxes in the rangelands, 
and uncertainties in their estimation, need to be evaluated to assess the priority for 
investment in this area. 

 
·  Immediately provide wide ranging support for small scale biodiesel production 

facilities in regional areas assist those sectors that are high diesel users including 
mining and transport companies and local councils to encourage the introduction of 
biodiesel into their operations and sourcing their supplies from regional production 
facilities. 

 
·  Work with the Australian Government to develop fuel quality standards for B5 and 

B20 and lobby the Australian Government to ameliorate recent legislative changes 
in the Fuel Tax Act 2006, particularly on biodiesel’s competitiveness to petroleum 
diesel for off-road users and heavy vehicles.  

 
·  Introduce a 5 % biodiesel target of total transport fuel consumed in the Northern 

Territory by 2010, then, if the 2010 target is not achieved, introduces a 5 % 
biodiesel mandate of total transport fuel imported to and consumed in the Northern 

                                            
14 http://www.track.gov.au/research.html  
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Territory by 2011. Collaborate with all other State Governments and/or the 
Australian Government to introduce a mandate in 2012 that all petroleum-based 
transport fuels produced and consumed in Australia be subject to carbon intensity 
certification and from 2012, all transport fuels be required to continuously reduce 
carbon emissions to equivalent biofuel levels. 

 
 
Further information: 
 
Weeds on Aboriginal Lands 
http://www.nailsma.org.au/publications/weeds_aboriginal_lands.html  
 
AGO Industry Partnerships 
http://www.greenhouse.gov.au/publications/index.html#nrm  

ABC Landline Video: Carbon Farming 

http://www.abc.net.au/reslib/200706/r154035_553632.asx  

Landcare CarbonSmart 
http://www.carbonsmart.com.au  
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Appendix A 
 
ABC  video : Agrichar – a solution to Global Warming ? 
 
http://www.abc.net.au/science/broadband/catalyst/asx/Agrichar_hi.asx 
 
Details of the benefits of Agrichar. 
 

BIO-CHAR SEQUESTRATION IN TERRESTRIAL ECOSYSTEMS – A REVIEW1 
JOHANNES LEHMANN, Department of Crop and Soil Sciences, College of 
Agriculture and Life Sciences, Cornell University, Ithaca, NY 14853, USA; 
JOHN GAUNT GY Associates Ltd., Harpenden, Herts, AL5 2DF, UK; 
and MARCO RONDON Climate Change Program, Centro Internacional de 
Agricultura Tropical (CIAT), Cali, Colombia 
 
Abstract. The application of bio-char (charcoal or biomass-derived black carbon 
(C)) to soil is proposed as a novel approach to establish a significant, long-term, 
sink for atmospheric carbon dioxide in terrestrial ecosystems. Apart from positive 
effects in both reducing emissions and increasing the sequestration of greenhouse 
gases, the production of bio-char and its application to soil will deliver immediate 
benefits through improved soil fertility and increased crop production.  
 
Conversion of biomass C to bio-char C leads to sequestration of about 50% of the 
initial C compared to the low amounts retained after burning (3%) and biological 
decomposition (<10–20% after 5–10 years), therefore yielding more stable soil C 
than burning or direct land application of biomass. This efficiency of C conversion of 
biomass to bio-char is highly dependent on the type of feedstock, but is not 
significantly affected by the pyrolysis temperature (within 350–500 �C common for 
pyrolysis).  
 
Existing slash-and burn systems cause significant degradation of soil and release of 
greenhouse gases and opportunities may exist to enhance this system by 
conversion to slash-and-char systems.  
 
Our global analysis revealed that up to 12% of the total anthropogenic C emissions 
by land use change (0.21 Pg C) can be off-set annually in soil, if slash-and-burn is 
replaced by slash-and-char. Agricultural and forestry wastes such as forest 
residues, mill residues, field crop residues, or urban wastes add a conservatively 
estimated 0.16 PgCyr�1. Biofuel production using mo dern biomass can produce a 
bio-char by-product through pyrolysis which results in 30.6 kgC sequestration for 
each GJ of energy produced. Using published projections of the use of renewable 
fuels in the year 2100, bio-char sequestration could amount to 5.5–9.5 PgCyr�1 if 
this demand for energy was met through pyrolysis, which would exceed current 
emissions from fossil fuels (5.4 PgC yr�1).  
 
Bio-char soil management systems can deliver tradable C emissions reduction, and 
C sequestered is easily accountable, and verifiable. 

                                            
1 http://www.css.cornell.edu/faculty/lehmann/publ/MitAdaptStratGlobChange%2011,%20403-
427,%20Lehmann,%202006.pdf  
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Scientific American  - In Focus   
May 15, 2007  
Special Report: Inspired by Ancient Amazonians, a Plan to Convert Trash into 
Environmental Treasure 
By Anne Casselman  

When Desmond Radlein heard about Richard Branson and Al Gore's Virgin Earth 
Challenge, a contest in which the first person who can sequester one billion tons of carbon 
dioxide a year wins $25 million, he got out his pencil and began figuring whether or not his 
company was up to the task.  

Radlein is on the board of directors at Dynamotive Energy Systems, an energy solutions 
provider based in Vancouver, British Columbia, that is one of several companies 
pioneering the use of pyrolysis, a process in which biomass is burned at a high 
temperature in the absence of oxygen. The process yields both a charcoal by-product that 
can be used as a fertilizer, and bio-oil, which is a mix of oxygenated hydrocarbons that can 
be used to generate heat or electricity.  

Because the charcoal by-product, or "agrichar," does not readily break down, it could 
sequester for thousands of years nearly all the carbon it contains, rather than releasing it 
into the atmosphere as the greenhouse gas carbon dioxide. Along the way, it would boost 
agricultural productivity through its ability to retain nutrients and moisture.  

To read the whole Scientific American article2 : 

Weed management using pyrolysis  is already being done. 
 
A company called Carbon Diversion3 is currently working on a project that entails 13,000 
acres of gorse on the Big Island of Hawaii along with removal of Albezia and guava trees. 
Those systems are all designed to be off the grid and self sustainable. The typical portable 
system has two processors that can handle ~750 kg per 20 minutes each thus processing 
~4500 kg per hour per system.  
 
 

                                            

2  http://www.sciam.com/article.cfm?id=pyrolyisis-terra-preta-could-eliminate-garbage-generate-oil-carbon-
sequestration  

 
3 http://www.carbondiversion.com/   
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BEST PYROLYSIS TECHNOLOGY 4- a sustainable solution to the greenhouse challenge  
 

 
 
BEST Energies slow pyrolysis technology is leading the world in carbon negative 
(removing CO2 from the atmosphere) renewable energy. The technology recycles waste 
biomass such as animal manures and greenwaste to produce renewable energy 
(displacing fossil fuels) and a very stable form of carbon which can be sequestered 
beneficially over the long-term in soils, which are natural, low-risk sinks. Experiments have 
demonstrated that the high carbon Agrichar product can improve several soil health 
indicators, increase crop yields, decrease fertiliser requirements and therefore enhance 
agricultural sustainability.  
 
In addition, Agrichar decreases soil emissions of the potent greenhouse gas nitrous oxide, 
a significant global warming contributor. The slow pyrolysis process is essentially the 
thermochemical decomposition of organic material (biomass) at elevated temperatures in 
the absence of oxygen. The feed material is dried and fed into an externally heated kiln. 
As the material passes through the kiln, it reacts to produce an off-gas (syngas), which is 
continuously removed from the kiln and utilized for its energy value in much the same way 
as natural gas or liquid petroleum gas (LPG). Depending on feedstock and process 
conditions, between 25 and 70 % by weight of the dry feed material is converted to a high-
carbon char material, which is a product in its own right as a soil amendment (Agrichar), 
fuel or filtration medium. The carbon in the Agrichar material is far more stable than it was 
in the original biomass, therefore in this form it has the potential to act as a long term store 
for carbon in soils. 
 
 
 
 
 
                                            
4 http://www.bestenergies.com/companies/bestaustralia.html  
 


