
EXECUTIVE SUMMARY 

 

The contents of this submission seek to define the potential of accounting for and investing in 

natural capital to produce income, improve environmental outcomes and improve landscape 

resilience. We address this with reference to natural capital, carbon and water and broadly 

address the methodologies to repair landscapes, thereby facilitating the potential to receive 

income from the carbon and natural capital markets. 

We note general landscape degradation over widespread areas of the NT. Mechanisms 

causing the degradation vary however eroded, dehydrated, less diverse and less productive 

landscapes are the all too common result. 

Nature based solutions are a logical investment. They are typically cost effective and offer 

benefits potentially worth billions of dollars a year to the NT through increased income, 

environmental resilience and human health outcomes. 

We use examples that have synergies with various other submissions and plans but 

emphasize a thought and decision making process with solutions focused on assessing and 

using multiple potentials in any given situation rather than advocating a specific plan. 

Investment can be considerable and some returns slow to be realised, but they then tend to 

grow exponentially to capacity. What gets financed gets done. We suggest any stimulus 

funding should be connected to long term environmental outcomes as there is an imperative 

to make decisions and investments that help shift us to a resilient sustainable approach to 

future economic growth and development. 

Defining or agreeing methodologies to account for impact of actions taken and finance 

mechanisms are the primary blocks to the market. These issues can be overcome, indeed 

much has already been done and this space dynamic. 

The NT is particularly well placed to capitalize on the markets for several reason. High 

natural capital, potential scale and potential impact offer obvious advantages. We have a 

good knowledge base and some market experience. We have a domestic need that needs 

supplying but also can work at scale for export potential. 

We emphasis nature as an intelligent system, that nature creates conditions conducive to life, 

it has a tendency to close loops, it is efficient, it uses resources to their highest potential, it is 

symbiotic and moves toward gain in overall productivity. 

We have choices being forced upon us by a system of greater standing than the economic 

one. Do we continue increasing entropy and suffer the consequences by working against 

nature or accept our role as custodians and work with nature toward syntropy? 

 

 

 

 



Using Nature Based Solutions to Realise the Northern 

Territory’s Potential Through Monetizing the Carbon and 

Natural Capital Markets 

 

Natural systems underpin economies and societies on various levels. The ecosystem services 

they provide are worth an estimated $125T US worldwide per year. Healthy ecosystems also 

provide resilience by strengthening food security, protecting us from climate impacts, 

mitigating climate change, and improving our health. The greatest driver of negative effects 

on regulating and supporting ecosystem services is changes in land and water use and 

management. 

Nature based solutions can be defined as actions to protect, sustainably manage and restore 

natural or modified ecosystems that address societal changes effectively and adaptively, 

simultaneously providing human wellbeing and biodiversity benefits. 

The potential methodologies to achieve the income potential and environmental outcomes are 

numerous. This is a reflection of complexity within natural systems. As an example, carbon 

and water cycles are interconnected and the potential productivity of any landscape 

proportional to the amount of both carbon and water within that landscape.  

Most of the outcomes of interventions discussed are permanent however return on investment 

does not fit traditional investment models. The complex dynamic nature of regulation, policy 

and the potential markets means new business models and finance options need developing 

which also account for return on impact. 

Businesses are looking for credible and comparable accounting and reporting approaches. 

This tendency is reflected by the growing number of initiatives aimed at identifying common 

ground between assessment and accounting approaches or even standardization between both 

the capital and thematic (biodiversity) approaches focused on sustainable development goals. 

Natural variation and proficiency of implementation and management will lead to varied 

results. The complexity of biodiversity itself and the complicated cause/impact relationships 

need assessing for each area any action is to be taken. 

Credible assessment approaches require natural capital metrics and robust methodologies. For 

some environmental issues, such as greenhouse gas emissions and water consumption, these 

metrics are relatively straightforward and already familiar to businesses. However, the 

situation is different for biodiversity as a key component of comprehensive natural capital 

assessments.  

Awareness is growing rapidly and many initiatives promoting the role of businesses and 

investors in halting the loss of biodiversity and restoration are developing. In parallel, there is 

a growing demand for more transparency in business performance with regard to 

biodiversity. 

POLICY 

Policy and support at a Federal and NT level should be aimed at growing both the carbon and 

natural capital markets. Clear, consistent government policy on climate change will assist by 

delivering more certainty. Appropriate policy and support settings to suit evolving business 

structures that suit the dynamic nature of the market need to be implemented.  



The evolving nature of the market will see those who initiate innovative methodologies to 

suit their own natural systems in the best position to capitalize on the market opportunities. 

Science to verify methodologies and outcomes is a prerequisite to some income streams. 

Support for trialling and research is therefore critical. The determination of/or agreements on 

native title rights with regard to carbon income on leasehold land would assist with certainty 

for investors. Potential trading mechanisms to deliver a price on carbon in response to 

emissions targets should also be explored. 

At a local level we suggest a collaborative and cooperative approach between all stakeholders 

including land managers, traditional owners, private business, government, investors, 

scientists and educators.  

ACCOUNTING 

Measurement of biodiversity performance by businesses and financial institutions drives 

standardisation of reporting and disclosure. It is essential that companies have access to 

credible biodiversity measurement methods and metrics. 

In the light of the growing interest in natural capital accounting and a clear demand for 

methodologies for including ecosystems and biodiversity into natural capital accounting, a 

wide range of initiatives have been launched to develop pragmatic biodiversity metrics for 

businesses. 

Accounting for natural capital allows for consideration of diverse outcomes and methods to 

achieve these outcomes. If we think of the landscape as capital or fund. It is made of many 

components. When we think of the potential of these components, natural capital investment 

can be thought of like fund managing to build a portfolio. 

Traditional economic models focus on return on investment and not return on impact. They 

do not factor depletion of resources like soil and water. Investment can increase natural 

capital but does this become asset or capital or both? There is a tendency of business to want 

to use capital as liquid assets so this further creates tension with traditional business models. 

To get a return on investment and impact, different ventures with different business models 

can be undertaken in one area by focusing on how to get return on investment and on impact. 

Some of these models will be constant others dynamic. 

There is currently strong demand for these type products as social licence to operate has 

become an economic imperative. Businesses are now increasingly accounting for their impact 

and looking for ways to balance those impacts. 

PROJECT FUNDING  

New funding arrangements need to be considered to enable faster uptake. Traditional 

business and finance models do not readily fit. The natural tension between natural capital 

and the economic system both need to be met. 

There are currently many inhibiting factors holding back the investment that could achieve 

the potential. Typically, investors are looking for return on investment. Investment models 

looking at returns over a short cycle do not comfortably fit. Generally upfront costs are high 

and returns not yielding in dollar terms sometimes for several years. 

The markets are not without risks and results will differ using the same methodologies in 

different situations due to natural variability and efficacy of implementation and ongoing 

management. 



Current funding options are through private capital, the Clean Energy Finance Corporation 

and philanthropic organizations. Some project funding has been available in the past through 

grants and conservation covenants but these do not necessarily align and are limited. 

FUNDING SOLUTIONS 

It appears the market will both incentivize the conservation and restoration of ecosystems and 

strengthened regulations that safeguard nature from further degradation however to fully 

capitalize on the opportunity incentivising timely investment will be necessary. 

We note numerous other submissions, proposals and stimulus plans that align in some way 

with what we propose and suggest leveraging synergies in stimulus measures as an option for 

funding by linking economic support with environmental management. 

A common feature of project models is high upfront capital expenditure. Taxation policy 

could be adjusted to support inputs, cater for new business models and encourage investment 

through managed investment structures. Ideally tax settings could be arranged to encourage a 

portion of $3T in Australians Super Funds to be invested. Disincentivising pollution could 

also assist the markets mature.  

Current buyers in the market include large corporates many of which are looking for options 

in this dynamic market. These may be potential sources of support through sponsorship or 

partnership. 

NT GOVERNMENT 

Supporting new projects development with funding appears to be one key factor in realising 

potential. This could potentially be achieved through the NT Government sourcing or using 

funds that are available through current schemes such the CEFC or NAIF or apportioning 

stimulus funds. Major project status should be given (reflecting the potential) to cut through 

current blockages such as in planning and process. 

Direct enabling investment through debt based instruments such as bonds, loans, guarantees 

and equity sharing between public and private partnerships could be utilised. These 

instruments would need to fit criteria to suit new business models. Collateral funding by 

corporates, super funds, impact investors and philanthropists could be encouraged. 

Governments can adopt innovative approaches that link direct economic support to rural 

communities and natural resource users with improvements in environmental management. 

An example is the Land Restoration Fund in Queensland offering additional revenue for 

farmers adopting practices that reduce water consumption and runoff. 

Supporting collaboration between knowledge, science and education will improve potential 

returns as expanding science will lead investment. Capitalizing on our knowledge base and 

research seems logical and trained personnel a requirement to fill the needs for project 

implementation and management services across a broad array of skill sets. 

The science currently lags. Dynamics between observation, science and economics leave 

potential methods unproven. Without economic drivers, science to verify observation does 

not happen. Methodologies that could potentially be prescribed in the carbon market that 

have been demonstrated should be prioritised for investigation. Knowledge will also lead to 

further potential methodologies becoming viable. 

Scientific research aimed at testing observations with science and to develop methodologies 

to suit various situations would require trailing and testing small scale projects. Partnerships 



between institutions, government and the private sector need encouraging and support 

prioritized for this given the potential return on investment over time. 

MARKET FACILITATION 

The carbon market complexities require specialist knowledge. Paths and returns are not well 

defined and scale is required to be viable. This has so far seen corporates dominate the 

markets and excluded many individuals and small businesses who would otherwise 

participate. For these reasons abrogators have become a feature of the market in Australia. 

We advocate the NT Government supporting a local abrogator to help promote and facilitate 

the markets. 

An abrogator could also assist with connecting stakeholders and guiding research and 

development for new carbon methodologies through stakeholder and market feedback. 

Extension to landholders to enable uptake should also be implemented using existing NRM, 

Landcare, farmers and cattlemens associations structures and relationships and extension to 

potential markets fostered through various government departments to support a homegrown 

marketing strategy. 

 

NATURAL CAPITAL 

Natural capital comprises Earth’s natural assets (soil, air, water, flora and fauna) and the 

ecosystem services resulting from ecosystem function which make human life possible. 

Ecosystems can be valued by apportioning value to these services. 

As an example, a wetland may naturally purify water. We can, by comparison, place a value 

on that service. That wetland may also support a diverse array of plants animals which in and 

of themselves have value and this value may be similarly apportioned and income realised 

various ways. 

Mineral resources are part of natural capital however, being extractive, are ignored herein. 

They are however rightly considered in any potential highest usage scenario of any particular 

area.  

We start by assessing a defined area to identify its components and what services they 

provide and opportunities they present. Theses service can be valued in terms of cultural, 

biodiversity, agriculture and conservation, carbon, wilderness etc, all of which can be viewed 

as tradeable commodities and products.  

By accounting for the inherent natural capital through the use of innovative strategies, market 

maturity and the utilisation of new technologies, natural capital can improve returns for land 

managers and drive sectoral change. It becomes possible to use and trade products and 

services and track the sustainability of any venture in that area while simultaneously 

protecting the natural capital - if your capital is reducing, economics dictate change of 

practice. 

The traditional unidimensional perspective of financial performance is being replaced by a 

more multidimensional perspective covering also natural and social capital performances. 

There is a growing interest in non-financial reporting amongst public authorities, financial 

institutions and the business community. An increasing imperative of corporates to operate 

with social licence part of what drives this.  



When assessing any area environmental, social, governance considerations measures can be 

applied. This can be used to determine what the impact of any action is. 

The ability of an area to produce renewable energy is a fairly constant component of natural 

capital. Tourism, agriculture and the potential to sequester carbon other common 

considerations. Measuring and reporting on outcomes such as biodiversity and habitat 

restoration unlock revenue streams from markets to build natural capital (biodiversity 

credits).   

CARBON 

Mitigating climate change requires clean energy and the removal of atmospheric carbon. 

Carbon and natural capital markets overlap, the carbon market but one tranche of monetizing 

natural capital. 

Within the carbon market there is a regulated and an unregulated market. The existence and 

strength of an unregulated market indicative that market forces demand more of this product. 

The regulated market results from Australia’s commitment to Paris Agreement. Current 

indicators are this market is strong, prices likely to increase and new product will need be 

made available for Australia to meet our commitment as the implementation phase of the 

Paris Agreement enters a crucial phase in 2020, where countries are due to submit their 

updated Nationally Determined Contributions. 

The unregulated market consists of trading between entities and providers so as the entity can 

meet their own obligations and/or social licence to operate. This market is not limited to 

domestic entities so could be further expanded to meet international demand. 

Global emissions from natural respiration and the burning of forests, degradation of soils and 

use of fossil fuels now far exceed the ability of our residual forests and landscapes to draw 

them down. This results in a net addition of some ten billion tonnes of carbon to the 

atmosphere each year. 

It follows that to return carbon dioxide to former safe levels we need to bio-sequester this 

additional 10 billion tonnes plus an equivalent quantity of our legacy emissions back into our 

soil and biomass sinks.  

Opportunities present for the NT in carbon sequestration over broad areas using a variety of 

methodologies. The NT is particularly well placed to make more of the potential of this 

market due to current condition and types of landscapes, scale, some ongoing carbon projects, 

suitable approved methodologies, expanding agricultural sector, networks and experience in 

the carbon market and a great knowledge base  

If the onshore gas industry proceeds, recommendation 9.8 of the Pepper Report states after 

other mitigation measures are implemented an estimated 26.5 – 38.9 Mt CO2/y will need to 

be fully offset (at current values say $400M/y - $600M/y). This could, and should be fully 

supplied within the NT. 

Retaining carbon in ecosystems also has cobenefits as it increases water holding capacity, 

increases nutrient retention and cycling and increases general productivity, improves 

resilience in plants, improves soil structure and stabilizes soils. 

Common interventions made to improve carbon retention are generally economically viable 

due to these factors but are not yet well understood or practiced. A better return on 



investment for land managers who make these interventions would expedite the uptake as a 

return for carbon sequestration offers long term fixed income option to add to other benefits. 

Carbon sequestration and/or mitigation can take many forms using many methodologies. 

Available methodologies suitable to the NT in the past have been limited. Currently 

emissions avoidance and sequestration and emissions avoidance are used. 

The prescribed methodologies also include human induced regrowth and forestry and has 

recently expanded to include soil carbon sequestration. This is where some of the opportunity 

arises. 

New guidelines where released February this year and the governments response to the 

Hawke Review (July 2020) indicates a further willingness to expand on prescribed 

methodologies with the potential to prescribe methodologies proponents propose (in effect, 

do it, prove it and methodology can be approved and credits can be apportioned). 

Building soil carbon is an appealing way to increase carbon sinks and reduce emissions 

owing to the associated benefits to natural systems and agriculture. However, the practical 

implementation of soil carbon climate strategies lags behind the potential, partly because we 

lack clarity around the magnitude of opportunity and how to capitalize on it. 

Soil carbon globally represents approximately a quarter of the potential of natural climate 

solutions (total potential, 23.8 Gt of carbon dioxide equivalent per year). 40% of this is 

protection of existing soil carbon and 60% is rebuilding depleted stocks. 

CSIRO modelling suggests up to 4T/HA of carbon can be sequestered in soil per year. Some 

anecdotal evidence suggests 20T/HA/Y possible in some situations. In some situations, 

4T/HA/Y would be ambitious. There will be different results in different situations using 

different methodologies and even differences within project sites. 

WATER 

Water enables life and water and carbon cycles are interrelated. Landscape rehydration is 

likely the cheapest and most direct way we can develop landscape resilience and climate 

stability through carbon sequestration. 

There is a direct relationship between carbon in soil and water retention. For every one 

percent increase in carbon held in soil in the top 300mm an extra 144K litres of water can be 

stored per hectare. The amount of water held in any landscapes is also directly proportional to 

the potential productivity.  

Landscape rehydration represents significant value as a powerful measure by which we can 

move to mediate broadscale landscape degradation and destruction and provide the climatic 

stability that underwrites economic and landscape productivity. Landscape rehydration 

should be considered a primary action that can be taken to address climate change as it 

provides the foundational stability required for subsequent carbon sequestration initiatives. 

Hydrated landscapes are also critical for cooling processes. Without them, increasing heat 

results in increasing entropy and the decoupling of the cycles of energy and matter, leading to 

the subsequent export of energy and matter to the atmosphere. The restoration of functioning 

systems of water vapour cycling should be of paramount concern in efforts to combat these 

dynamics. 

Rainforests are complex ecosystems characterised by high productivity, resilience and 

stability. Rainforests could be used as an example of systems in equilibrium, that is, the rate 



of production in a rainforest is equivalent to that of reduction. This allows successional 

ecological processes allowing the maintenance of a high degree of biodiversity. 

In such complex systems as rainforests efficient resource recovery and the localised recycling 

of energy and matter being processed is a feature. Exports from the system are minimised, 

consisting of only excess water outflowing into rivers or being transpired into the atmosphere 

feeding wider watersheds. 

Over the last ten thousand years, but particularly since the industrial revolution we have 

cleared and burnt forests, oxidised soils and created billions of hectares of manmade desert. 

Removal of vegetation and the drainage of the landscape comes at the cost of debiting the 

short water cycle over time and thereby reducing the volume of water available to seed large 

water cycle. We have diminished the capacity of over 70% of the land surface to infiltrate 

and retain rainwater, shade, cool and protect soil surfaces from solar heating and erosion.  

This land can no longer sustain the former transpiration, cooling and cloud dynamics. At 

scale this affects the occurrence of precipitation across deforested watersheds and territories 

causing drought and eventual desertification. 

Despite parts of the NT receiving high annual rainfall water supplies our long periods of dry 

result in ever present water security issues. Lower than average rainfall in the Top End in 

recent wet seasons highlighted this point. Some indicators suggest that rainfall may become 

less reliable in terms of amount and extreme in terms of events.  

Top End culture and hot conditions see water consumption well above national averages and 

addressing consumption issues is prudent. The lack of rural reticulation is a legacy issue and 

results in individual land parcels making their own arrangements for water. This also 

increases usage and reduces efficiency as the cost/benefit of water is in favour of using more 

water for lifestyle reasons. 

Paved surfaces and hard structures make our built environments heat sinks and they offer 

little or no opportunity for water infiltration as infrastructure is built to disperse water. 

Recent years have demonstrated there are limits to supply with the current infrastructure and 

depleted bores a concern for many. Landscape rehydration and more infrastructure to 

supplement supplies with alternate sources needs to be prioritised. 

Several other factors influence our issues with water. Erosion is seemingly ubiquitous in the 

NT and noted particularly in creeks and rivers however sheet erosion of floodplains and 

agricultural land is also an issue. Where landscapes once held water within, incising creeks 

and rivers effectively pulls the plug. 

Invasive grasses change dynamics which can lead to landscape aridification and reduce 

recharge potential. These grasses in turn increase fire risk and mitigation activity focusing on 

prevention of loss of life and fixed assets has resulted in increased frequency of burning in 

some areas particularly around the populated areas. This depletes carbon held within the 

system as carbon is oxidised by fire and exported. 

Historically, agricultural land management has also been a contributing factor. A 

combination of these factors has depleted the physical capacity of soils to retain moisture and 

for water to infiltrate and recharge aquifers. 

 

 



NATURE BASED SOLUTIONS METHODOLOGIES  

 

LANDSCAPE REHYDRATION 

Landscape rehydration works produce significant benefits for landowners and the 

environment. Landscape rehydration works have been demonstrated to produce, increase soil 

hydration, improve soil health, increase and improve vegetation health, increase carbon 

sequestration, improve water quality, improve flow duration, decrease soil erosion, decrease 

the need for dams, raise water tables, improve flood control, improve agricultural 

productivity, increase biodiversity, decrease invasive plant species, build drought resilient 

landscapes, decrease bush fire susceptibility, mitigate climate change and improve human 

health. 

Carbon and water cycles cannot be separated. Where soil holds more carbon more water can 

be held in the soil bank. The increase in potential water holding capacity of carbon within soil 

is more than 5/1 (5ml water per gram of carbon). Soil carbon also improves physical 

characteristics of soils and thereby infiltration which is critical to recharge of aquifers. 

Even at the micro level carbon building biology happens within the water within soil. Dry 

soil does not have the same ability to store carbon however any water increase increases 

carbon capacity in a feedback. 

Landscape rehydration is achieved but making interventions to reinstate natural function. 

Most of these interventions are soft engineering and consolidated by vegetation. 

Methodologies are based on low input and natural cycling of water and nutrient. They are 

therefore comparatively cost effective. 

Interventions can be made to incised creeks and rivers to dissipate the energy of water flow. 

These energy dissipating structures can be constructed of rock, logs and other available 

materials. They dissipate energy, slow and spread water flow which increases water 

infiltration, in turn increasing soil moisture retention times. 

Structures are engineered to suit individual situations after careful consideration of integrity 

issues with a desired outcome in mind. Other interventions are commonly used including 

embankments to spread water during high flow events, contour banks to spread runoff and 

increase infiltration, rock beaching in high tension areas and plantings to consolidate areas or 

structures. 

There is currently significant interest in constructing new dams throughout Australia 

including in the NT and several feasibility and businesses cases underway. There are likely 

cases where new dams would benefit however landscape rehydration offers much greater 

potential for less cost. It has been demonstrated in Australia that rehydration of landscapes 

can hold the equivalent of major dams for significantly less cost and otherwise demonstrated 

small scale on farm storages are more cost efficient than construction of large dams 

Improving landscape hydrology by capturing and slowing water through the whole catchment 

reduces the incidence of floods from high rainfall events, improves water availability across 

the whole catchment, and produces more consistent water flows through the system. Water is 

available across the catchment for longer, improving environmental flows and providing 

improved access to water for human endeavours.  

 



REGENERATIVE AGRICULTURE 

Agricultural soils are a pivotal part of a broader response to draw down excess carbon 

dioxide. Agriculture alone has the potential to sequester a significant proportion of excess 

carbon through adopting regenerative practices. Agriculture has been a major contributor to 

the issue in its own right however increasingly markets are dictating sustainable practices. 

Using landscape rehydration techniques leads to increased soil carbon which in turn leads to 

increased water retention, better fertility, and consistent and reliable production from both 

grazing and cropping systems. Improved long term sustainability and resilience of food and 

agriculture systems ensure food security and food sovereignty in an unstable climate future. 

While restoring natural hydrological processes can appear complex, we can restore and 

rebalance them all by focusing on regenerating the area and longevity of green growth.  

Regenerative agriculture is an approach to food and farming systems which aims to 

regenerate biodiversity, soil, water and nutrient cycles, economies and communities. It aims 

to return soil carbon to levels to at least that existed prior to the expansion of industrial 

grazing and cropping.  

Regenerative farming uses a holistic approach. It focuses on healthy soil by fostering 

biological diversity, fertility and abundance. By developing systems that mimic natural 

biodiverse ecosystems and natural processes, the whole system becomes more resilient in the 

face of climate change and other threats.  

The systemic thinking involved in holistic management aims for closed cycles. There are no 

waste products and nutrient is cycled. Common principles and methods in regenerative 

agriculture are minimal disturbance of soils and maintaining groundcover to retain moisture 

and preserve soil carbon and soil biology.  

Regenerative practices have the ability to build more capacity into a system than before the 

system was degraded. We are dealing with altered landscapes and degraded ecosystems and 

landscapes can be managed in a way that increases overall productivity of a system.  

CONTROLLED GRAZING 

Perennial species in savanna grasslands are the most efficient converters of carbon dioxide to 

stable soil carbon. Animals can be used to digest some of this mass and add value through 

their mass and return carbon back to the soil. Well managed grazing simultaneously keeps 

these grasses at the highest carbon absorption rates which is also the highest potential 

production rate.  

Grazing management on properties is an important tool to improve water retention in a 

landscape and regenerate grasslands. Large mobs are moved from small paddocks on a 

regular rotational basis. The intense grazing for short periods increases grass production 

through physiological responses by grass to being trimmed.  

Coupled with rehydration techniques cattle can be used as a tool to regenerate the grassland. 

This results in better infiltration and grass actively growing for longer periods. Grazing 

pasture more intensively while giving it longer to rest increases carrying capacity and 

profitability, effectively producing more for the same or similar inputs. 

BIOMASS PRODUCTION 

Biomass in systems will oxidize. How the mass is managed determines whether the carbon 

within this mass is released to the atmosphere or stored in the soil as carbon. 



Where animals are not desirable of other restrictions on their usage apply vegetation can be 

managed in similar ways to how controlled grazing works to produce similar results. Slashing 

and crimping common techniques. 

The traditional intensive production of hay could be used as an example of high input 

extractive method of production that are sustainable only for limited timeframes. These single 

species systems import nutrient and export mass which will eventually collapse soil through 

loss of carbon. 

Syntropic agriculture is an example of a method that seeks to do the opposite. Diversity of 

plants are used to create layering and syntropies between multiple species which work toward 

highest mass production (productivity). 

Biomass can be used in various ways and when a system is appropriately manipulated it is 

possible to export mass without losing productivity. One of our ongoing projects has been to 

refine ways to produce high energy biomass for energy production (or other use), using zero 

inputs, that simultaneously increases soil carbon and improves soil condition and that is 

suitable for marginal country. We believe we now have systems that are suitable for general 

application.  

BIOCHAR 

Biochar is one byproduct of processes where biomass is reduced by pyrolosis to biochar. 

Biochar can be used in various ways to improve soil condition and increase carbon in soils. 

Depending on the method used to make biochar other biproducts can be produced. These 

include heat, gas and oils. The gas can be used in modified conventional combustion engines 

and used to generate power. The oils produced also have value for various purposes and the 

potential to be further processed into yet higher value products. 

Electricity production using biomass pyrolosis can be cost efficient compared to conventional 

fuel using similar equipment to conventual production. The economics comes down to cost of 

production of biomass and energy content of that mass. 

Many biomass for electricity systems (for example plantation forestry), whilst better than 

some fuel sources remain problematical when considering total carbon within the systems 

from which the mass is harvested. 

As a bare minimum whenever biomass is a byproduct, as when land is cleared, that mass 

should be put to highest and best usage which in most cases is likely to be conversion to 

biochar for reapplication to the area the carbon was harvested from. 

EFFLUENT REUSE 

Currently Leanyer, Berrimah and Palmerston sewerage treatment plants have waste discharge 

licences to release ‘treated’ water into open waterways. This is not unique but increasingly 

rare as best practice for managing waste have evolved. Cost and/or regulation have been cited 

for not doing better here. 

The water discharged has constituents that can (and do) cause environmental issues when 

discharged into open waterways. By closing (nutrient) loops to make value out of a problem 

we could use this ‘treated’ water, theoretically still containing enough nutrient to grow 

enough crops to feed the population, to grow biomass. All three of these sites has available 

land in the close proximity suitable for this purpose. 

This biomass could be processed into biochar (used mentioned above) or used as mulch. 



FORESTRY/AGROFORESTRY/REGENERATION 

Forestry and agroforestry systems are among the highest potential production systems 

theoretically capable of high carbon sequestration in terrestrial systems. Systems can be 

designed suitable for a variety of landscapes including marginal lands in various conditions. 

Regeneration typically means taking an action, like stock exclusion or change of 

management. This can be effect however over and above that enrich plantings can be used to 

increase diversity or some other management objective. Enrichment plantings could involve 

planting or seeding desired endemic species within an area. 

Products of agroforestry could include carbon credits, timber, biomass and food and 

therapeutic products. 

FIRE MANAGEMENT 

Fire oxidises carbon that could otherwise be returned to the soil to become stable carbon. Fire 

management therefore effects the amount of carbon within a system. The use of fire to 

mitigate the risk of fire, particularly around developed areas, has impacted negatively on the 

health of these areas. 

In the Top End it appears we have entered into a cycle of aridification due to excessive 

burning and erosion. High value and strategic areas could be targeted with rehydration 

techniques to mitigate these impacts and strategic cool burning used. By rehydrating 

landscapes, we increase the period of green growth and duration water is held in watercourses 

that are natural firebreaks.  

The NT is already globally recognised as a world leader in fire knowledge and support for 

NAFI and ongoing research will further enable us to achieve tangible returns. A proposed 

Water in Northern Australia CRC is also strongly endorsed. 

WEED AND PEST CONTROL 

Buffalo and pigs are both serious threats to our water courses, waterholes and floodplains. 

Common sense measures need taking to control numbers while adding value. Trapping or 

processing obvious higher usage than aerial culls. 

After erosion, gamba grass is the most serious environmental issue we currently face. Indeed, 

gamba leads to further erosion. The increased mass and fire regimes has resulted in broad 

scale deterioration of the Top End. In short, gamba is turning the Top End into a desert. 

Gamba grass mitigation must be prioritised specifically to protect high natural capital value 

areas. 

BLUE CARBON 

Coastal ecosystems (including mangroves and seagrass) by nature are high carbon sink areas. 

Protecting, repairing and enhancing these areas has potential to sequester comparatively high 

amounts of carbon and inbuild resilience and is an available high (comparatively) return 

source of carbon credit. 

Restoration of degraded mangroves and consolidation of foreshore environments are also 

becoming favoured products in natural capital markets. Given the potential scale due to our 

vast coastal areas further methods to repair where necessary and consolidate where not these 

areas is worthy of further exploration. 

 



LEGACY MINE REHABILITATION 

The NT has approximately 800 legacy mining sites and an unknown (to us) number of legacy 

waste sites. As at 2015 the estimated cost of rehabilitation of the mining sites was at $1B. 

We (personally) have no specific knowledge of most of these sites however some that we do 

know of, and conditions we assume on others, suggests that interventions in the form of weed 

management, land stabilization, revegetation and erosion control would likely improve 

environmental outcomes and reduce ongoing and legacy expenses into the future and are 

therefore worthy of consideration for investment.  

MULTI PURPOSE TRAIL – DARWIN to ADELAIDE RIVER 

By way of demonstration of how valuing natural capital can work in practice (albeit in a 

limited way due to circumstance) we provide an example of a situation where natural capital 

is reducing and there is limited potential to value add until viewed using different metrics 

that. We believe idea is also worthy of consideration for stimulus spending. 

The solution comes from looking at all the potential (within context) and by making value 

from the problem. The problem is the management of the old railway corridor between 

Noonamah and Adelaide River. It is currently on dozens of titles, cut in some places, has 

numerous owners, is left unmanaged, it is gamba infested and used as a bush track for 

vehicles in places. Most of the titles are NT and federal government owned. How could this 

problem be solved to make the most of potential? 

 

Part of the alignment has been proposed and is in planning as a connection between Batchelor 

and Darwin River (effectively connecting Batchelor to Finn Road to Palmerston). This 

certainly fits criteria of highest usage of an asset as it is an important infrastructure 

connection. 

 

The old line is an engineering marvel. It wasn't very successful but the scale, for the time it 

was built, is impressive. Much of the foundation is intact though overgrown. It has heritage 

value and traverses some beautiful country. This value could potentially be realised by 

providing access for people to see it. 

 

Linear developments are designed to get something from one point to another. Who or what 

could potentially use this? A multi user trail (bikes, horses, walkers) with allowance for 

connection road at a later date beside where needed fits metrics. 

 

Darwin to Coolalinga is bike pathed. There are potential alignments to connect that paths 

termination at Coolalinga to where the easement still exists at Noonamah. There are $10sM 

being spent in Litchfield, including on mountain bike trails (that will be world class) that a 

connection could add value to.  

 

Most of this is in planning documents of various types at various levels. It requires the 

owners to agree to usage (lease) but can help solve their problems. It requires an entity to 

lease and manage it, probably the NT government is best suited. It requires funds to construct 

but given usage for light traffic only that can be fairly cost effective.  

 

The returns on investment come through preserving heritage value, environmental outcome 

improvements and providing much needed alternate experience opportunities for locals and 

domestic and international tourists. 



 

The NT government invested in Alice years ago and now that investment returns at least 20K 

(high spending) tourists a year. Mountain biking is the hottest adventure tourism market in 

the world at the moment and this connection could become part of something even bigger, 

connecting Daly, Katherine and Kakadu. 

 

The nett effect of investing a relatively small amount could be we turn a problematical (for 

many entities) gamba infested linear development back into a strategic firebreak, allow for 

future connectivity while realising otherwise unavailable returns. 


