


Bid card number 3 - Silver-leaf ironbark high density

Tree basal area: 5.3 m?ha

Current stocking rate: 1AE: 8 ha (20 ac)

Paddock size: 500 ha (total property area: 5000 ha)
Pasture: buffel

Water points: 1trough

Fences: Good condition

Location: NOT in a priority area

Answer the following questions.

What action you would normally take in a paddock of this condition to continue grazing?
(e.g. blade-plough now, blade-plough in five years, no action)

How many hectares of this paddock would you include in the CSC?

How much would you wish to be paid to enter into a carbon sequestration contract (CSC)?
(Under the stated rules)  $

How likely is it that you would participate given the stated rules of a CSC? (i.e. 100% - would
definitely participate, 0% definitely would not participate) %

The stocking rate you would expect after 20 years (if under a CSC): ha/head
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Bid card number 4 - Silver-leaf ironbark high density

Tree basal area: 2.7m?ha

Current stocking rate: 1AE: 8 ha (20 ac)

Paddock size: 500 ha (total property area: 5000 ha)
Pasture: buffel/natives

Water points: 1trough

Fences: Good condition

Location: NOT in a priority area

Answer the following questions.

What action you would normally take in a paddock of this condition to continue grazing?
(e.g. blade-plough now, blade-plough in five years, no action)

How many hectares of this paddock would you include in the CSC?

How much would you wish to be paid to enter into a carbon sequestration contract (CSC)?
(Under the statedrules) $__ /yr

How likely is it that you would participate given the stated rules of a CSC? (i.e. 100% - would
definitely participate, 0% definitely would not participate) %

The stocking rate you would expect after 20 years (if under a CSC): ha/head
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Auction 2 - Individual bid card Current enterprise (e.g. steers, breeders)

Nominate an area on your property,ora =~ —-——m o
property you are familiar with, which you think
would be suitable for a carbon sequestration

contract. (At least 50 hectares) Expected future stocking rate under a CSC

Describe the area — it should be a paddock -
which has the potential for regrowth to occur

Current stocking rate

How much would you wish to be paid for this
carbon sequestration contract?

Area/paddock size ha
Vegetation ~ Brigalow % S Jyr
Ironbark % . . - .
— How likely is that you would participate given
the stated rules of a CSC (100% - would
1 bulled v definitely participate, 0% definitely would not
ast ulle ear - o
regrowth Blade-ploughed v, participate) ______________ o
control Graslan — ) o
(or similar) Year How much would your bid and likelihood of
Year participation change if the following rules were
Soil type % implemented?

% (Assume all other rules remain the same, each
% possible rule change is independent)

%
Pasture Buffel %
. Rule Bid change (+/- %) New Participation Rate
Speargrass Yo
- o Example double 20%
(o]
I Yearly report 5 pages
Yo
Condition A %
- Yearly independent audit required
B %
C %
D - o Payments made every five years at completion of
(o]

independent audit

Landholders can only sell additional carbon after on-farm
methane emissions accounted for.

Contract length is 50 years

Please list any other comments you have regarding the potential design of a carbon trading
scheme for agriculture.
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Mock auction carbon sequestration rules

Policy terms

— Landholders are not required to account for on-farm emissions, but may sell
carbon sequestered on their land.

Under the terms of the Carbon Sequestration Contract the following management
actions would be prohibited:

— mechanical clearing e.g. blade-ploughing, pulling, thinning
— chemical clearing e.g. Graslan etc

— stocking rates above current levels

Landholders would also be required to:

implement a fire prevention plan (including firebreaks, control burning etc)

implement a weed and pest control plan

maintain land condition at or above current condition (ABCD framework)

submit an annual 1-page report on progress/condition of sequestered land
(including photo standard)

Contract terms:

— Carbon sequestration contracts will last for 20 years
— Atthe end of the 20 years the option will be available to renew the contract

— If property is sold the purchaser has the option to continue the contract. If the
contract is terminated, the purchaser is responsible for any emissions released
as a result of a change in management.

Payment schedule:

— Payments will be made annually at the completion of progress/condition report

- Independent audits will be carried out every five (5) years to ensure contract
conditions are met.
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Appendix D BeefGreenhouse calculator

Sheet 1 - Introduction

The objective of this tool is to facilitate greenhouse gas emission accounting at a farm
scale, identify the major sources of emission and explore the impact of
changed management options.

By entering in some simple data, which most farmers are likely know, the model
presents the user with a greenhouse gas emission profile for their farm. The
model also then breaks down these greenhouse gas emissions into the various
sources, and where they are coming from on the farm. The user can then
conduct some "What if" scenarios, to explore the greenhouse gas impact of
changes to farm management. For details on how to operate the model click
the HELP box.

The model is based on the Australian National Greenhouse Gas Inventory method, as
published on the Australian Greenhouse Office's web site - for more
information, click on the link below:

www.greenhouse.gov.au

The three main greenhouse gasses emitted at a farm scale, in order or magnitude, are:

- Methane (CH4)

- Nitrous oxide (N20)

- Carbon dioxide (CO2)

- Tree Planting and Carbon Sequestration

To read more about these gasses, click on the hyperlinks above.

Methane (CH4)
"Methane emissions from grazing farms are primarily sourced from:
1. Ruminant digestion (Enteric Methane)

"Enteric methane production is minimised by feeding high quality forages (perennial
ryegrass/white clover pasture), particularly where the protein to energy ratio in
the ration has been balanced through supplementary feeding strategies (i.e.
beef cows in the outback produce more methane than dairy cows in Victoria).

"Strategies to reduce enteric methane include:

1. Intensification

Feeding livestock high digestibility feed such as grain or high quality pasture
increases milk production per cow and reduces methane emissions per unit of
production (i.e. more efficient production).

"2. Rumen Modifiers

Monensin is one of the only products shown to be consistently effective in reducing
rumen methane emissions, with reductions either only slight to approximately
25 %. However, investigations indicate that the decrease in methane
production may be short-lived.

"

"The use of antibiotics in ruminant feeds has recently been reviewed, with the
JETACAR report concluding that there is evidence that bacterial resistance in
livestock may result in resistance to antibiotics in human medicine. If changes




are made to current registrations it is possible that some antibiotics will no
longer be an option to modify methane emissions from ruminants.

"3. Dietary Fats

Additions of unsaturated fatty acids to ruminant diets may reduce methane by up to
40% i.e. 7% linseed oil may result in a 37 % reduction in methane emission.

"4. Carbohydrate type

The type of carbohydrate fermented in the rumen influences methane production.
Beef production systems based on temperate perennial ryegrass/white clovers
pasture will produce less methane than beef fed on rangeland.

"5. Forage Processing

Grinding and pelleting of forages can markedly decrease methane production. At high
intakes, methane loss/unit of diet can be reduced 20-40 %. Increased rate of
passage of the ground or pelleted forage is the likely cause of the reduced
methane production.

"6. Defaunation

In the absence of protozoa, rumen methane emissions are reduced by an average of 20
%, and it is likely that cattle will produce more meat and milk. No commercial
defaunating agents are registered in Australia and further research is required
to develop these.

"7. Acetogens

Acetogens are rumen microbes that convert carbon dioxide (CO2) and hydrogen gas
(H2) to acetate, an energy source for the cow, while methanogens form
methane, a waste product, from the same basic compounds. Research is
underway in New Zealand to investigate the possibility of replacing
methanogenic microbes with acetogenic microbes.

"8. Vaccination

Methanogens are antigenetically distinct from other organisms in the rumen allowing
a vaccination approach to the reduction of methane production by rumen
methanogens. The CSIRO is working on a vaccination with on-farm trials
currently underway.

"Conclusions

Many of the opportunities to reduce methane emissions eg fat supplementation,
increased grain feeding, high per animal production etc are not complementary
to low cost and extensive grazing systems. If the current industry focus on per
hectare production at the expense of high per animal production continues,
new technologies to reduce methane emission per animal will be a necessity if
Kyoto Targets are to be met. The current technologies which offer the most
potential are defaunating agents (including vaccination) and promoting natural
populations of ace to genic bacteria in the rumen.

For more information contact the authors or refer to the Australian Greenhouse Office
web site."
Nitrous oxide (N20)




Agricultural N20 emissions sourced primarily from:

- N fertiliser management

- Soil cultivation

- Urinary deposition

And to a lesser extent from:

- Effluent management

- Burning of grassland and agricultural residues (i.e. stubble and trash).

Nitrous oxide emissions from soil, fertiliser and urine are largely a product of
denitrification of soil nitrate, with N20O also emitted to a lesser extent during
nitrification as well. Denitrification is largely driven by a high labile soil carbon
content, available soil nitrate, soil temperature and water filled pore space (as an index
of anaerobicity). In other words, denitrification rate, and thus N2O emissions, are
maximised in warm and waterlogged soils, with liberal soil nitrate present. However,
at this stage, the National Greenhouse Gas Inventory methodology used in this model
does not allow us to differentiate between irrigation and dryland grazing at this stage.

It is envisaged that this will be included in later updates.

"Best Management Practices are available from that aim to both minimise the
environmental impact of, while optimising the economic response to N
fertiliser:

www.greenhouse.unimelb.edu.au

Carbon dioxide (CO2)

Agriculture as a whole does not contribute significantly to direct CO2 emissions,
which would be mainly from electricity use and fossil fuel consumption
(diesel), emitting less than 3.6% of national energy sector emissions or
between 6 and 9% of farm emissions.

What about planting trees?

To allow users to explore the value of planting trees, an option is included in the
model to choose the type of trees and the rainfall zone, with the total carbon
removed by trees being subtracted off the farm greenhouse gas emission total.
Remember, this is a guide only, as actual tree growth depends on the local
growing conditions and the carbon sequestered varies with the age of the
plantation. For a more accurate estimation of actual carbon sequestration use
the CAMFOR model, available at www.greenhouse.gov.au or refer to a local
forestry consultant.

There may well be opportunities to use unproductive or marginal agricultural land for
tree planting. In this case, the area could then be used for:

Firewood — if you grow it, you can burn it at no net increase in carbon emission.

Timber — if you use the timber for building or furniture, you may still be able to sell
around 1/3 of the carbon credit (i.e. 2/3 of the wood ends up back in the
environment through harvesting and milling).

Carbon credit trading — if you locked up the carbon in a forest planted after 1990 and
keep it there, you should be able to sell this carbon to someone who plans to
increase their carbon emissions, particularly where the cost of cleaning up
their emissions directly may be prohibitive. Remember, that once a forest
reaches maturity it will decay as fast as it grows and you will need a new area
of forest thereafter to continue locking up carbon.




"In high rainfall zones (above 750 mm) Pinus Radiata can sequester between 11 and
25 tonnes CO2 /ha per year, while Eucalyptus nitens (Shinning Gum) can
sequester between 18 and 40 tonnes CO2 /ha per year. While pine and
eucalypt plantations can sequester significant amounts of carbon, to offset the
total emissions from a grazing farm would take about 25% of the farm,
assuming a fast growing hardwood in a high rainfall zone. The accounting
framework allows you to explore this further for a particular property.

Other sources of information include the AGQO's Bush for Greenhouse program (Field
Measurement Procedures for Carbon Accounting), and the Greenhouse
Challenge Greenhouse Sinks Workbook."

HELP

1. Cells with blue text are for data input

2. Cells with black text cannot be changed as these either report outputs, or are
formulas required by the model.

3. If you are unsure of what to enter into a cell, hold your mouse over the small red
tag

in the top right hand corner of the cell and a help box will appear.

4. The screen sizes and text have been set for 1024 x 768 resolution. As individual
computers have different screen resolutions

if the text on a screen is tool small then adjust the View/Zoom % to suit.

5. When you insert your own data into the model, the annotations on the pie charts
will change and may need to be manually moved

in order to be readable. To do this click your mouse on the pie chart and then click on
each annotation until just that box is selected.

The annotation can then be moved, using the mouse, to a new location.

6. If you need to unprotect that cells, use Control-U to unprotect and Control-P to

protect that sheet.
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Definitions

Anaerobic Manure in a liquid form is stored in such a way as to create anaerobic conditions.

lagoon Typically, almost all of the available organic matter of the waste will be converted
into methane in the anaerobic situation. In order to prevent emissions escaping
into the atmosphere, it is possible to cover these lagoons, collect the methane
gas produced and burn it as a renewable fuel.

Dry matter In this inventory, dry matter refers to plant biomass which has been dried to an
oven dry state. Dry material which is only air dry may contain up to 15% moisture.

Enteric Refers to the process in animals by which gases, including methane, are

fermentation

produced as a by-product of microbial fermentation associated with digestion of
feed. Enteric fermentation occurs in both non-ruminant omnivores (e.g. pigs) and
herbivores (e.g. horses), but is pronounced in ruminant animals (e.g. sheep and
cattle) where microbial activity in the rumen (fore-stomach) and caecum produces
comparatively large quantities of methane.

Feed energy measurements

Gross energy

Expresses the total energy in the feed consumed by an animal before energy loss
through digestion, absorption or excretion. An average value for the gross energy
content of feed is 18.4 MJ/kg dry matter.

Digestible
energy

Consists of all energy consumed in feed less the energy in the faeces produced
from that feed.

Metabolizable
energy

Consists of digestible energy less the energy in urine and combustible gases.

Net energy Consists of metabolizable energy less the energy lost in the generation of heat.
Net energy, therefore, represents that portion of ingested energy that actually
appears as a product viz. milk, body tissue and/or work

Greenhouse Include carbon dioxide (CO, ), water vapour, methane (CH, ), nitrous oxide (N, 0),

gases oxides of nitrogen (NOx), carbon monoxide (CO), non-methane volatile organic
compounds (NMVOQ), fluorocarbon (FC) species, and sulphur oxides (SOx).

Liveweight The estimated weight of an animal at the time of census each year or an estimate

of weight by season. For sheep this is considered to be the fleece free weight.

Liveweight gain

An estimate of the expected weight gain of an animal in a particular class of
livestock over a season or year, expressed in kilograms per day.

Where climatic conditions are particularly harsh and where feed quality is poor,
liveweight loss will occur.

Maintenance

The term usually refers to the feed energy required to keep an animal in energy
equilibrium i.e. the state in which there is no gain or loss of energy by the body
tissues. For the purpose of this inventory energy maintenance is assumed to be
equivalent to liveweight maintenance.

Manure: Is the animal waste, both faeces and urine, collected from yards and
barns.

Only the faecal component of manure is capable of producing methane.




Methane
Conversion
Factor (MCF)

Is defined by the IPCC (1995) as an estimate of the portion of the methane-
producing potential of waste that is achieved. MCFs vary according to the
negative impact different waste management systems and climatic conditions
have on realising this potential, theoretically ranging from 0-100%. Manure
managed as a liquid under hot conditions promotes methane formation and
emissions and would have a high MCF value. Manure managed as dry material in
cold climates does not readily produce methane and consequently has a lower
MCF.

Season

Defined in terms of calender seasons

Spring - September, October, November.

Summer - December, January, February.

Autumn - March, April, May.

Winter - June, July, August)

rather than climatic seasons (i.e. in northern Australia, summer is often defined
as January, February and March mirroring the wet season).

Afforestation,
reforestation and
deforestation

Afforestation is defined as the direct human induced establishment of new
forests (trees and woody vegetation) on lands which historically have not
contained forests.

New forests established by afforestation must cover a minimum area of 1 hectare
with a minimum stand width of 10 metres. Potential canopy cover at maturity
under current management practices is not less than 20%

Reforestation is defined as the direct human induced establishment of forests
(trees and woody vegetation) on lands which historically have previously
contained forests but which have been converted to some other use. Prior to
reforestation, the land must have been under some non-forest use for a period
of not less than 5 years. New forests established by reforestation must cover a
minimum area of 1 hectare with a minimum stand width of 10 metres.

Potential canopy cover at maturity under current management practices is not
less than 20%.

Confidence level refers to the confidence which can be placed on the estimates of
greenhouse gas emissions and associated data. It is described using three tiers:
High, Medium and Low.

The High confidence level means that the estimate has an associated uncertainty
of less that 20% of the value of the estimate. The Medium confidence level means
that the estimate has an associated uncertainty of between 20 and 80% of the
value of the estimate.

The Low confidence level means that the estimate has an associated uncertainty
of greater than 80% of the value of the estimate. When an uncertainty is greater
than 80%, it is expressed as a multiplicative range, i.e. an uncertainty of a factor
of 2 means that the true value is likely to lie somewhere between one half and
two times the estimated value. The uncertainty of an estimate is the reciprocal
of the confidence of the estimate. e.g. High confidence corresponds to low
uncertainty and vice versa.




Sheet 10 — Conversion factors

Conversion factors used

kilo (k) = 103 (thousand)

mega (M) = 106 (million)

giga (G) = 109 (billion)

tera (T) = 1012

peta (P) = 1015

One gigagram (Gg) equals one thousand
tonnes, or one kilotonne (kt). One million
tonnes or one megatonne (Mt) is equal to
one thousand gigagrams. One kilogram per
gigajoule (kg/GJ) is equal to one gigagram per
petajoule (Gg/P)).

Sheet 11 — Abbreviations

Conversions

Conversion values adopted in the workbook
are:

Energy Content of Feed Dry Matter (SCA 1990)
=18.4 M)/kg

Energy to Mass Conversion for Methane
(Brouwer 1965) = 55.27 MJ/kg CH,

Density of Methane at 25°C: signified by the
symbol (J) = 0.662 kg/m3

Factor for converting nitrogen into crude protein
=6.25

ABS Australian Bureau of Statistics DMD Dry matter digestibility
ADC Australian Dairy Corporation EBG Empty body gain
AIAS Australian Institute of Agricultural EVAO  Estimated value of agricultural
Science operations
AFIC Australian Feeds Information Centre FC Fluorocarbon
AFRC  Agriculture and Food Research GE Gross energy
Council IPCC Intergovernmental Panel on Climate
ALFA Australian Lot Feeders Association Change
AMLC  Australian Meat and Live-stock LWG Liveweight gain
Corporation MCF*  Methane conversion factor
ARC Agriculture Research Council N20 Nitrous Oxide
CHy Methane NGGI National Greenhouse Gas Inventory
co Carbon monoxide NMVOC Non-methane volatile organic
CO2 Carbon dioxide compounds
cp Crude protein NOx Nitrogen oxides
CSIRO  Commonwealth Scientific and OECD  Organisation for Economic
Industrial Research Organisation Cooperation and Development
D Digestibility SCA Standing Committee on Agriculture
DEST Department of the Environment, SOx Sulphur oxides
Sport and Territories SRW Standard reference weight
DM Dry matter VS Volatile solids
DMA Dry matter availability 0 Density of methane

*|s defined by the IPCC (1995) as an estimate of the portion of the methane-producing potential of waste that is achieved. Williams
(1993) recently measured methane production from dairy cattle manure under field conditions in Australia and found that only about 1%
of the methane production potential was achieved. On this basis, MCF values for faeces voided in the field were reduced to 1% from the

IPCC (1995, vol. 3) default value of 1.5%.



