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BUILDING SOIL CARBON AND ASSOCIATED BIOMASS

“Soil carbon sequestration is the only viable short term solution to global warming.”
-Rattan Lal, Chief Soil Scientist, Columbus University, Ohio, USA

The government’s proposal to develop a domestic offset scheme through the Carbon Farming Initiative is welcome as it offers, for the first time, the opportunity to sequester greenhouse gas emissions in soil and the living biosphere.  HSA believes that growing these two carbon pools offer the only effective long term strategy for the nation’s offsets. By crediting soil carbon sequestration and its immediate actual sequestration potential the CFI will also allow Australian business time to adjust to the new carbon neutral economy. 

 Biological carbon sequestration

· helps large emitters offset their emissions at home
· enables concerned businesses, farmers and land mangers to make a direct contribution through the sequestration of carbon in the soil they manage 
· promotes soil sequestration to be internationally tradeable
· gives Australia a chance to lead in international fora.

Reducing and avoiding emissions, although a necessary transition method, do not go far enough towards solving the atmospheric carbon problem we face.  Only the long term actual sequestration of emissions has the potential to mitigate the more severe impacts of climate change.

As recognised at Marrakesh, the natural process of photosynthesis can be enhanced by the management of soil and vegetation. Leading farmers in Australia and elsewhere in the world have proved this is possible by using innovative land management techniques to stimulate the microbiology in the soil, raise productivity, reduce the input costs of chemical fertilisers, and greatly boost soil carbon.

Sequestering carbon in soil has positive co-benefits, such as

· increasing agricultural productivity whilst reducing fertiliser use
· regenerating the landscape and building biodiversity
· restoring natural function and natural capital back into land and water resources, ensuring  our food and water integrity
·  drawing down the legacy load of atmospheric carbon.

Carbon in the soil is the key indicator of a functioning balanced landscape, and the central measurable driver which underpins all terrestrial life.  To maintain this balance, emissions from human activities that have caused an imbalance in CO2 must be countered by sequestering an equal amount into the soil to achieve the 350 ppm target recommended by climate scientists.  For a balanced ecosystem, carbon in must always equal carbon out.
The only proven process for fixing carbon on land is to remove the emitted carbon through photosynthesis. 

Photosynthesizing bacteria, along with other specialist organisms, like nitrogen fixing bacteria and mycorrhizal fungi, are essential for building and maintaining the carbon levels of soil.  Agricultural practices that involve heavy tillage, biocides and chemical fertilisers destroy these organisms and oxidise legacy sequestrations thus adding to the atmospheric emission load.

Stable soil carbon in soil is contained in humates which consist of long lived polymers that have been created by living organisms and are resistant to further breakdown.  In a healthy soil, humates contain around 58% carbon. Humates increase the capacity of the soil to hold and cycle nutrients, and one gram of humate can hold 4 grams of water. 

Much of Australia’s agricultural soils have less than 1% carbon.  However, innovative farmers are achieving levels of sequestered stable carbon of up to 7% through their management practices. Higher levels of 10% or more can be achieved in some circumstances.

 By applying biological farming techniques, carbon can be sequestered in soil year after year, deeper in the soil, at rates of up to 75 tons of CO2 equivalent per hectare per year. Even in arid areas, we can achieve positive carbon sequestration that is relevant to the landscape function.

The stable carbon pool contained in the soil and the living biomass is around 2,900Gt. (The atmospheric pool contains around 770Gt, the geologic 5000Gt, and the oceanic 38,000Gt.)
Documented estimates of the Earth’s net productivity from photosynthesis vary from 78 Gt/y to 160Gt/y depending on assumptions used.  Currently emissions are continuing to rise and are now at about 4 Gt/y.  To sequester all of these emissions, and the legacy load, will require a substantial increase in the drawdown of atmospheric carbon to the soil and biomass through increased photosynthesis, facilitated by healthy soils. In addition to fixing carbon, vegetation has the affect of cooling large areas of the planet and triggering rainfall, which reduces atmospheric water vapour, an even more virulent greenhouse gas than CO2. 

Land managers’ use of vegetation and animal management and enhanced soil microbiology can generate credits for their sequestered carbon, thus enabling emitters to purchase the credits and then market their product as carbon neutral.  Land managers gain from higher productivity and the sale of carbon credits, consumers benefit from a mitigated climate and improved food and water security, and the environment benefits through better soil health and increased biodiversity.  Everybody wins. 

Australia has sufficient soil potential to offset current emissions, combat the legacy load, as well as offset potential emissions from exports including coal. With the right incentives to sequester carbon in soils, Australia can potentially become carbon neutral. 






ELIGIBLE ABATEMENT ACTIVITIES

The eligible abatement activities under the proposed CFI which attract abatement credits include activities that avoid emissions. HSA supports the emission avoiding activities included in the draft guidelines but proposes that greater weight be given to activities that directly sequester carbon, and note that activities which avoid emissions only may only be eligible for a one-off credit as defined in the Australian National Greenhouse accounts for Kyoto compliance purposes. 

The table below sets out the proposed CFI eligible abatements and indicates whether they (1) avoid emissions, (2) improve soil fertility and bio-productivity, (3) increase the level of soil carbon, and (4) increase both bio-productivity and sequestered soil carbon. 

The remainder of this section shows how these abatements can accounted for in a soils framework.

	Sequestration
effectiveness
( descending order)
	
	Avoids
emissions
	Boosts
Fertility and
productivity
	Increases
Sequestered
carbon
	Increases both carbon and productivity

	1
	Reduced fertiliser use
	√
	
	
	

	2
	Control of landfill emissions
	√
	
	
	

	3
	Avoided deforestation
	√
	
	
	

	4
	Managed livestock digestion
	√
	
	
	

	5
	Feral animal management
	√
	√
	
	

	6
	Managed savannah burning
	√
	√
	
	

	7
	Manure management
	√
	√
	√
	

	8
	Managed rice cultivation
	√
	√
	√
	

	9
	Managed stubble burning 
	√
	√
	√
	√

	10
	Reforestation and improved forest management
	√
	√
	√
	√

	11
	Management of agricultural soils
	√
	√
	√
	√



1.  Reduced fertiliser use
Chemical fertilisers such as urea, superphosphate and soil conditioners such as lime are net emitters in their manufacture, transport and spreading.   A reduction in their use will therefore result in a lowering of emissions.
Chemical additives such as these provide plant nutrients in a ready to take form thereby boosting plant productivity significantly.  However, forced feeding of this sort is expensive as it has the perverse result of destroying the natural processes for cycling and releasing nutrients.  Soil organisms are killed (especially when accompanied by the application of biocides and tillage) and previously stable soil carbon is burned off.
Biological soil amendments and other biological farming techniques can produce similar productivity benefits without the high input costs and perverse emissions.  Accordingly, HSA sees reduced fertiliser use as the most beneficial method of reducing emissions, but this activity does not sequester carbon.

2.  Control of landfill emissions
These legacy wastes can be tapped of capped to use the emitted CH4 for energy.  While important as an emissions reducing measure, this process does not sequester carbon or boost productivity.

3.  Avoided deforestation
A mature forest, woodland or grassland is carbon neutral. The clearing of such areas results in immediate emissions from the burned/decaying biomass and clearly, forgoing such clearing is a one-off benefit. Crediting a foregone action is justifiable as a preventative measure if the non-action can be verified, but it is far better to provide incentives for sound activities than disincentives for bad ones.
The Australian Government through the agency of the States prohibited land clearing without the payment of compensation to landowners and claimed the foregone clearing as a credit in the national carbon accounts.  This government’s willingness to credit farmers for future foregone land clearing under the CFI is an important concession for this bitterly fought over issue that is still before the courts. 

4. Managed livestock digestion
Emissions from livestock depend on the quality of feed and the capacity of gut micro-organisms in each animal to supply it with its nutritional needs.  Poor quality feed results in higher emissions of methane. Carbon rich soils under planned grazing management techniques improve fodder quality and reduce the most harmful livestock emissions.

5.  Feral animal management
Feral herbivores (such as rabbits) have the potential to destroy vegetation on a large scale thus feral animal control is an essential preventative measure.  Failure to control such pests can result in extensive destruction of ecosystems, increased emissions and a reduced capacity for sequestration.  Unlike avoided deforestation, which is a one-off emission prevention, feral animal management may need ongoing direct subsidies or fee for service payments support, as control is needed outside areas which may take part in the carbon farming initiative.


6.  Managed savannah burning
In Australia, grassy woodlands and savannah country have evolved with regular fire.  For millennia, periodic burning has been sustainably managed by indigenous peoples and more recently by government and some private land managers who recognise controlled burning as an essential hazard reduction tool.  Managed well, controlled burning is carbon neutral as it stimulates new growth. 
Wild fire is not carbon neutral, as it involves widespread destruction of whole ecosystems and severely restricts their ability to recover in the short term.  Thus the prevention of wildfire is essential.  As with feral animal management, wild fire may need ongoing direct subsidies or fee for service payments to ensure fire hazard reduction burns are well managed. 

7.  Manure management
Manure management is an issue in intensive animal production systems in two ways.  
Feed stock is harvested and transported to the site where the animals are kept, and second, the resultant manures, especially the nutrients they contain, must be broken down and returned in a form that is suitable for replacing the harvested product. 
There are substantial net emissions associated with both processes which can, at best, only become carbon neutral if managed well on a cyclical basis.  There is little prospect of such systems becoming net sequesters if they rely on a linear grow-use-waste methodology, particularly where chemical fertilisers are used on the input side, but with some systems re-design these systems can become carbon neutral.

8.  Managed rice cultivation
The flood irrigation of rice fields creates anaerobic conditions and the release of CH4 for the duration of the flood cycle.  The subsequent burning of stubble can add to the emissions load.  In Australia, a rice crop is often followed by a cereal crop when soil moisture permits.   If stubble burning is avoided and pasture cropping principles are applied, rice farmers could  become carbon neutral and possible net sequesters. Dryland rice cultivation is an alternative in some areas.

9.  Managed stubble burning
Some types of stubble and crop residues (for example, rice stubble which is high in silica) are particularly resistant to biological breakdown.  Leaving this material in the paddock is a form of short term sequestration, and when incorporated into soil, these residues boost microbial activity and soil fertility.  The bio-resistant components of stubbles and crop residues are long lived and direct contributors to stable humus.
Rather than issuing credits for foregoing stubble burning (a weak form of abatement) incorporation of stubble as a net sequestration strategy could be encouraged, enabling sequestration rather than avoidance of emissions.

10.  Reforestation and improved forest management
While a mature forest is carbon neutral, growing forests are net sequesters and if well managed have great potential for building biomass and stable soil carbon.


11. Management of agricultural soils
Management techniques such as planned grazing, pasture cropping, and biological farming are the most productive processes of sequestering carbon because agricultural areas of Australia cover around 70% of the nation’s soils. These soils have the potential over the next 20 to 30 years to sequester all of Australia’s annual emissions and progressively deal with legacy emissions as well.



LEGISLATIVE ARRANGEMENTS

Carbon Farming Initiative legislative arrangements can be

· an incentive and catalyst for the land management change necessary to prevent emissions accumulating to catastrophic levels

· a vehicle to provide clarity and confidence for emitters, sequesters, and those undergoing management change in their businesses towards a carbon neutral economy. 

To this end HSA proposes that emissions and sequestrations be measured in the same units, namely CO2e/y.  (One ton of carbon is equivalent to 3.67 tonnes of CO2.)   Residence times for carbon in the atmosphere, the living biomass and the soil are also comparable: roughly 100 years. 

Just as legislation has set out requirements for certain large scale emitters to measure, independently verify and report their emissions, the proposed legislation need only enable sequesters who wish to participate in the scheme to measure, independently verify and report their sequestrations to be issued an appropriate certified credit. The same definitions and standards could be used for both emitters and sequesters, based on the fundamental principle that net emitters meet the cost of sequestration. 

It is essential, however, is that those who actively manage the land so as to be net sequesters of carbon are financially rewarded for their efforts, ie they are paid in credits for the carbon they build. This financial incentive will provide the catalyst we need for the change in land management which will provide us with soil sequestration for atmospheric carbon.

Clarity and simplicity in both legislation and methodology process, a price set on carbon, as well as transition credits for land management change, will give our potential sequesters the confidence they need to generate both carbon and carbon credits. The demand for the sale of credits, ie the requirement for the 750 identified big Australian emitters to buy carbon credits, must also be evident. Confidence in the market and willingness to participate would also be engendered by a system where carbon credits are sold directly to emitters annually, with no room for on-trading and profit taking by third parties treating carbon credits as a commodity.

OFFSET INTEGRITY STANDARDS

The need for carbon credit integrity is paramount for their ongoing credibility and value over a long time frame. 

Additionality
The concept of additionality can be divided into

· Actual additionality where actual measurable carbon is sequestered into the soil either by photosynthesis or by industrial means
· Transitional additionality where carbon emissions are avoided by a business or activity undergoing changed management techniques.

The actual additionality of carbon locked away from the atmosphere could be afforded a carbon credit and is repeatable over time to the full capacity of the sequestering method.

The transitional additionality of carbon not being emitted due to change of management practice could be afforded a carbon credit only until such time as the management can change the business or activity to being a carbon neutral business or a net sequester,  depending on the nature of the business or activity.
 
Building carbon in soil is actual additionality. Because it is not common business practice anywhere, it would qualify for transitional additionality, then become an actual additionality in a time frame reasonable for the soil in that area to start to sequester carbon. 

Early adopters of carbon farming, a small percentage of land managers who are addressing the triple bottom line in agriculture, are already at the stage of being actual additionality sequesters. These leader farmers can be identified by their having already measured the stable humates in their soils. 

Their expertise and advanced land management practice positions them to immediately gain carbon credits as they continue to build carbon in their soils to greater depth, but under these guidelines they will only be eligible for domestic credits retrospective to July 2010.  

Having established an historical baseline means they could potentially use their date of measurement for carbon credits on the international market.  Assistance for them in accessing international markets credits based on their already having historical baselines could be incorporated into the initiative.

The knowledge that early adopter leader farmers have is necessary for those land managers wishing to change their land management practice and gain transitional additionality carbon credits.  Leader farmers are an invaluable resource, and integral to the part of this initiative which will address land management education. Inviting and encouraging these farmers to share their knowledge of soil carbon sequestration could be a priority of the Carbon Farming Initiative.


Permanence
Sequestered carbon or avoided emissions must be permanent for the life of the credit.
In carbon farming, humates are stable carbon sinks and not significantly lost by fire or drought. They are only lost if land management techniques are changed back to current common practice which actually produces emissions by removing, ie burning off, carbon from the soil. 

In the process of regularly measuring stable carbon in the soil for the purpose of gaining carbon credits, the issue of permanence would be routinely addressed and updated, either positively or negatively. Should the measurement be negative (above the risk reversal buffer the land manager has chosen to build into their practice ) emissions must be offset, as provided for in the guideline permanence provisions, which also provide for maintenance of carbon stocks by the easy transference of ownership of credits.

Accounting for leakage
Leakage accounting in terms of the emissions cost of materials brought on and off the land or business is an emission and sequester balance. The emissions/sequestration cost of materials imported can be balanced against the emissions/sequestration cost of exports. 

Measurable and Auditable
The ability to examine business and management practice against the yardstick of emissions versus sequestration or avoided emissions will be learned by land managers as a consequence of learning new management techniques. 

Audits of the land management and business techniques can be done by independent verifiers and aggregators in conjunction with accountants as part of a professional service.
Just as most businesses employ the services of an accountant to audit their financial needs, so businesses could have available to them the services of carbon auditors who have processes available to verify the value of their emissions, avoided emissions, and sequestrations in terms of their value in carbon credits. 

Measurement and verification methodologies for the voluntary market are already being prepared by private companies, in preparation for when soil carbon has a realizable value. CSIRO and State Government Departments of Primary industry are also working on national standards for sampling, measuring and analysing soil carbon. Well established scientifically based protocols for measuring soil carbon have been in use by soil testing laboratories for decades and it would be a relatively simple matter to devise some equivalence measures that land managers and carbon auditors can use to calculate sequestration benefits. 

Several companies in the United States, here in Australia and elsewhere have developed machinery designed to efficiently ground test multiple samples of soil for stable carbon. This data can be used in conjunction with satellite imagery, in time developing methods for satellite imagery to yield the information required in conjunction with ground testing. This would provide a system of verification, which with experience and proofing, would reduce the cost of testing carbon in soil over large areas.

Sequestered carbon in biomass measurement techniques are also in use in the case of forestry sequestration.

As the demand for carbon measurement and carbon auditors dramatically increases with the advent of carbon crediting and a price on carbon, so would its efficiency and availability increase. A competitive environment would be created for providers seeking business opportunity in the soil carbon crediting system.

Conservative
In the case of sequestering soil carbon, there can be no doubt in the maths used for determining the amount of stable carbon measured in a soil sample. The extrapolation methods of a sample to become a reasonable repeatable verifiable value are already being used by early adopter land managers and soil scientists.  

Sequestered biomass measurement techniques above and below ground are also in use in the case of forestry sequestration.

Internationally consistent
The measuring of stable carbon humates in the soil is a consistent value, an actual measure of actual carbon. The reporting of it is straightforward, and carbon and carbon dioxide equivalence values are internationally recognised. Biomass can be similarly measured and weighed.

Australia can take a leadership role in developing the international accounting standards for the bio-sequestration of industrial emissions.


ADDITIONALITY POSITIVE LIST

HSA supports the idea of additionality positive, equating it with the idea of transitional
additionality as described by HSA in the additionality section of the Offset Integrity Standards above. Incentive for change in the form of domestic carbon credits are a powerful mechanism for instigating management change, especially the land management change necessary to mitigate climate change.

Active land management achieves the positive sequestration results needed. Locked up land will generally remain carbon neutral, for example a mature forest. Conservation of carbon neutral areas is essential, however the notion that ‘stewardship’ and covenants on title achieve sequestration is erroneous. 

Allowing the change to carbon positive land management technique to be credited on the additionality positive list is an incentive for transition to carbon farming. It will provide the impetus for the change in thinking that is so desperately needed in land management. 

The majority of land managers who want to enter the carbon credit scheme will be starting from a position of low carbon levels in their soils and low levels of knowledge on how to go about building it in their soils.  These businesses could qualify for the additionality  positive list and be credited for their change in land management practice, allowing them the time, incentive and resources to get into the carbon market. 

It is not only those who directly manage the land who must change their thinking. The input providers of fertiliser and chemical pesticides, and the rural agents who sell them, have a vested interest in the status quo. There are many more of them than there are providers of biological soil amendments, and the transition of their businesses to accommodate the change in land management must be provided with this transitional additionality positive incentive also.  

The quality of training of land managers is a critical issue, as problems with misinformation about how to build carbon in soils will arise. HSA suggests to the Department that the best source of information about how to build carbon in soils will come from the early adopter farmers – those who have already done it. These individuals know what works and who amongst those willing to train others are credible. They should be consulted about the best ways to encourage take-up of this initiative by land managers. HSA has a blueprint for the facilitating the innovation, education and demonstration for carbon farming techniques.

The barrier to the activity of building carbon in soil for the majority of land managers is access to technology, skills and knowledge.  Land manager education in holistic techniques which build carbon in soil are already available, and existing registered training organisations are providing education on these techniques with growing interest from the farmer community. These organisations need to be funded and encouraged, and the plurality of methods available and tailored to individual needs and businesses be recognised, rather than the Department trying to standardise any accepted method.


METHODOLOGY

HSA takes the view that just as legislation has set out requirements for certain large scale emitters to measure, independently verify and report their emissions, the proposed legislation need only enable sequesters who wish to participate in the scheme to measure, independently verify and report their sequestrations, in order to be issued an appropriate certified credit, either as a transitional emittance avoider or as a bona fide sequester. 
 
This reduces the need for the complex case by case application and approval process through DOIC. DOIC could properly be the body who decides which type of abatement is acceptable and provides guidelines and models for private certifiers, individuals and aggregators. 

Under the legislation, landholders could be given the option of applying directly to the government certifier, obtaining certification through a private certifier, or signing up with an aggregator.  Aggregators and private certifiers would then to be registered and regulated, much like the system of private certifiers employed by local councils for building approvals.

The notion of there being an onus on individual landholders to make discrete applications to DOIC would be eased by aggregator and private certifier arrangements. Aggregators with local knowledge would facilitate a parity of process for sequesters and emitters, enliven regional areas, and dispel the reluctance individual holders may have in dealing with bureaucracy, whilst measuring, verifying and reporting landholders’ sequestrations.

 Land managers’ entry into the carbon crediting system would be eased by removing their need to become experts in areas they are unfamiliar with such as auditing emissions and measuring carbon in soil, as well as their sharing the cost of gaining the capital equipment and skills to do so.

Audits of emissions (including leakage), determining baselines, measuring sinks, and project monitoring and reporting in a land management business would be more efficiently done by individuals who are experts in that area and have the continuity of work to make sound judgements.

SUMMARY
· the emissions from the use of fossil biomass can best be sequestered through the same biological processes that created it in the first place: photosynthesis
· biological farming and land management techniques are now sufficiently advanced to enable land managers, by soil carbon sequestration, to offset all current emissions and progressively reduce legacy emissions and embodied emissions in exports
· increasing the terrestrial biomass will have the added benefits of improving food and water security for Australians, meliorating the worst effects of climate change and increasing biodiversity and eco-system resilience
· land managers need the financial incentive of carbon credits, clarity and simplicity of process, the assurance of a market to be able to sell carbon credits, and available education and training to be able to do the job of sequestering Australia’s emissions and legacy load into their soils.

The Carbon Farming Initiative is an opportunity for Australia to offset emissions and lead the way for the world to do the same. The recognition of the exciting potential for soil to sink atmospheric carbon is an example of good government, and HSA is pleased to be part of the consultation process.

However the mechanism proposed to provide incentive for land managers to change their techniques needs some further thought to ensure enough take up of the Initiative to offset Australia’s emissions, influence global practice and mitigate climate change.  

With its network of contacts with other interested organisations and early adopter farmers, HSA is in a position to offer further consultation to ensure the legislation and methodology of CFI is positioned to be the catalyst for change.
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