Farming, Food and Health. First

Te Ahuwhenua, Te Kai me te Whai Ora. Tuatahi

ldentification of requirements for
verification technologies to support farm &
paddock scale greenhouse gas mitigation

Part 2: Workshop Proceedings

) June 2009




Identification of requirements for verification
technologies to support farm & paddock scale

greenhouse gas mitigation

Part 2: Workshop Proceedings

For MAF Policy
RFP CM-XX Carbon Market Business Opportunities

June 2009

D Stevens®, M Casey?, C Brown?®, G Gibson® and W King®.
'AgResearch Ltd, Invermay Research Centre, Private Bag 50034, Mosgiel
’PGG Wrightson Ltd, Private Bag 1961, Dunedin

3 TracMap NZ Ltd, P.O. Box 90, Mosgiel 9053, NZ

4AgResearch Ltd, Ruakura Research Centre, Private Bag 3123, Hamilton

DISCLAIMER: While all reasonable endeavour has been made to ensure the accuracy
of the investigations and the information contained in this report, AgResearch expressly
disclaims any and all liabilities contingent or otherwise that may arise from the use of the

information.

COPYRIGHT: All rights are reserved worldwide. No part of this publication may be
copied, photocopied, reproduced, translated, stored in a retrieval system, or transmitted
in any form or by any means, electronic, mechanical, photocopying, recording, or

otherwise, without the prior written permission of AgResearch Ltd.



Table of Contents

1. SUIMIMIATY .ttt ettt e e e ettt e e e e e s bbbt e et e e e e e e e anbb e e e e e e e e e e annsbseeeeaeeesannnnnneeas 1
2. PrOJECT PUIMPOSE ...ttt ettt ettt e e et e e e e e s s s e e e e e e e e e nnnsnnenes 2
3. L070] 0] (=) FET T TP PPTP T OPPI 3
G A 11 (U - 11 o] o T PO P PP PPPPRO 3
3.2 Issues for Farm and Paddock level verification............c.ccccovveeiiiieiiei e, 3
4, Project MethodoIOgY ........cvviie i e s 4
5. GPS Verification WOrKSNOP ...c.ooiviiiiiiiiiee et 5
ST R [ 11 (o [N ox T ] o PP PPPPR 5
Lo N = o - SR 5
5.3 OPENING DISCUSSIONS ...ceeiiuriiieiiiiiieeeiiieee sttt e e eitee e e ssabeee s s sebeeeessneeeessnseeessnnnees 6
5.4 ABrief HiStory 0f GPS ...t e 6
5.5 Where do our pastoral emissions come from?..........ccccceeeiiiiiiiiieeeee e, 6
5.6 Mitigations i options, discussions and related iSSUES...........ccccvveeeeeereiicnrvnnnen. 7
5.6.1 Education and training.........ccoooveeeeiiiieie e eeiiee e st 8
5.6.2 Future inVentory ChanQES.........ooei oo 8
5.6.3 Traceability for environmental auditing ............cccccveviiiieiiiiie e 9
5.6.4 Productivity and profitability implications. ...........ccccceeei i 9
5.6.5 Future opportunities for GPS and other recording technologies. .................... 9
5.6.6 Verification and auditing. ...........cooiiiiiiiiiiie e 9
5.7 ACCUIACY ..o 9
5.8  Validity Of the Data........cccooeiiiiiieiiiee e 11
5.9 Context of GPS in the GHG mitigation framework ...........ccccccoeieiiieiiniennne 12
6. APPENIX 1: ABENAEES. ..ottt 13
7. Appendix 2: A Brief history of GPS...........oovviii e 14

Report prepared for MAF Policy

Using GPS to verify GHG mitigations - Part 2

June 2009



1. Summary

This document reports the content and conclusions from an industry workshop to
consider the role of GPS in GHG mitigation, and establish what industry standards or
guidelines are needed for use of GPS technologies in such a context.

Attendees included researchers and commercial providers of technology associated
with potential GHG mitigations, and of GPS systems.

It was identified there were two main issues:
e accuracy of position/placement of the mitigation activity

o verification of the activity having occurred, or occurred to sufficient standard to
achieve the GHG mitigation.

It was also identified that any standards needed to:
e be simple to understand and comply with

¢ be realistic to adopt by farmers and service providers, in terms of cost, time
demands, complexity, and ready availability

e be consistent with requirements for other purposes, including, 3" party audits
(e.g. Regional Councils), and farm management record keeping.

e accommodate future technology developments, and new GHG mitigations.

There was considerable discussion around the various aspects where GPS tracking or
guidance could have a role in present or future GHG mitigation activities. This included
discussion on:

¢ the importance of accuracy when undertaking the mitigation activity
e the importance of accuracy in reporting the mitigation activity

e the need for additional contextual information, including input from other
sensors

¢ the format of the position information
¢ the need for education and training to understand the role and use of GPS

The only standard is to require that the GPS used provides accuracy sufficient to
undertake the activity to best practice standard.

Validity of data will be driven by the industry needs. Supplementary systems may need
to be implemented to ensure that data captured and presented retains its validity.

The audit process of any compliance auditing will set the standards required for all the
other issues. For example, the standard needed to match ancillary data to the GPS
information will be set by the reporting requirements required by the entity requesting
the information. Any additional requirements will likely create complexity and
inappropriate expectations. This means that a broad rules based approach is likely to
bring unintended consequences and stifle innovation, so each application should be
assessed as they arise.

AUnl ess we change the direction we are
wher e we ari €himese Progerbii
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2. Project Purpose

Global Positioning System (GPS) technologies being developed have the
potential to provide individual farmers with farm / paddock level verification of
mitigation practises. As such these technologies could provide powerful tools
to assist farm level adoption of GHG mitigation practises.

However, currently we do not know:

¢ What mechanisms / technologies would need to be incorporated within
farm scale GPS units to allow farm / farmer verification?

¢ What types of technologies these devices could/should be applied to?

¢ What procedures would technology developers need to go through to
ensure that their technologies could be successfully linked to mitigation
technologies, to be accepted by the administrators of a NZ Emissions
Trading Scheme, the NZ GHG inventory, and potentially the Clean
Development Mechanism process?

This project addressest he f ol | owi ng questi on: Awhat techi
would an individual farmer need to use to verify farm & paddock scale
mitigation practises?o0

It should be noted that this project:

e Will not develop or deliver a GHG mitigation package. This is
unrealistic as many of the adjunct technologies are either still in
development, or have yet to be validated.

But:

¢ Will develop a detailed Requirement Specification for such a
technology. This will be a publicly available document that will assist
both the developers of GPS technology and GHG mitigation
technologies understand the key issues required to have farmer ready
technologies that allow verification of GHG mitigation.

This project was a partnership betweenNZ 6s | eadi ng devel oper of agr
technologies (TracMap) and an agricultural research institute with skills in both the
application of agricultural technologies, and GHG mitigation (AgResearch).

This report documents the proceedings of a workshop held in Palmerston North, 4™
June 2009, which brought together a group of experts to examine the opportunity of
using GPS to verify the application of GHG mitigation technologies.
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3. Context

MAF6s funding of the Carbon Mderrdceghises Busi ness Oy
that:

e There is a global movement towards land management practises that
have a | ower fAcarbond i mpact;

e |t is in NZbs interests to develop systems
our primary industries to demonstrate improved land management
practises 1 and hence to allow them to participate in voluntary and
compliance carbon markets;

¢ Both NZ land management businesses and agritech developers face
opportunities in developing technologies and systems which can
advance Al ow caMNbono practises in

This project proposal will assist MAF progress these aims by assisting in the
development of NZ agri-technologies than can verify farm and paddock scale
greenhouse gas mitigation practises.

3.1 Situation

With NZ&éds current | i abdolltheteisastrongnder t he Kyoto |
motivation for NZ to develop technologies which can reduce or mitigate Green

House Gas (GHG) reductions from our pastoral agricultural systems (which are

responsible for circa 47% of our total GHG emissions).

Given that our agricultural systems are based upon ruminant animal grazing
pastures outdoors T it is not surprising that many of the potential strategies or
technologies to reduce GHG emissions will need to be applied at a farm or
paddock scale.

Currently there are a number of potential mitigation technologies and strategies
being researched. Prospective technologies will need to go through extensive
validation to ensure that they are effective in reducing GHG emissions.

However, even if technologies can be successfully validated, they are unlikely to
be taken up by farmers is their use cannot also be verified. For example - if a
farmer cannot demonstrate that a technology has been used, then MAF cannot
include the benefit from potential GHG reductions in the national inventory 1 or
provide the farmer with any form of recognition of reduced emissions within the
NZ Emissions Trading Scheme.

3.2 Issues for Farm and Paddock level verification

For farm and paddock scale mitigation technologies i verification is a challenge.
In the case of nitrification inhibitors such as dicyandiamide (DCD), one of the
commercial suppliers has overcome this challenge by ensuring approved
commercial applicators of DCD have GPS capability. With DCD being applied
twice per year by these approved applicators, an independently verifiable record
of 6proof of placementd i s obtained.

Thus, while DCDs represent a GHG mitigation technology that can be both
validated and verifiable, there are other promising technologies and strategies
that may be more difficult to verify.
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For example, there may be technologies / strategies which need to be verified
on a regular basis. In such cases it would be beneficial if the farmer could have
a verification tool (rather than relying on an external contractor).

If individual farmers could verify practises which reduce GHG emissions i then
this would be a powerful incentive for farmers to undertake GHG mitigation.

In addition i there may be new technologies (such as NIR measurement of
pastures) which could assist the management of GHGs, but would only be a
useful mitigation technology when linked to a verification technology.

4. Project methodology

In this project we have:

1. Reviewed of how GPS could verify potential paddock and farm scale GHG
mitigation technologies (Report 1).

2. Used a workshop to review how GPS could be used as GHG verification and

identified 3 leading cases for GPS based verification technologies (Report 2 1

this report). The workshop was attended by:

e Experts in GPS technologies;

¢ Technical experts in GHG mitigation and GHG inventory;
¢ Policy experts in GHG mitigation and GHG inventory.

3. Developed a Requirement Specification for potential GPS verification
technologies (Report 3).
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5. GPS Verification Workshop

5.1 Introduction

The GPS verification workshop was held to bring together a wide range of people who
knew about both GPS technologies and GHG mitigation technologies and work out
what type of specifications might be needed to enable GPS technology to be used to
verify the use of GHG mitigation technologies.

Of specific interest was the development of specifications or guidelines to enable the
use of GPS technology to verify that GHG mitigation technologies or managements
had been put in place, in line with future requirements for those processes to be able
to be reported internationally or claimed in part of a GHG inventory.

Mitigation options are defined as measures that can be adopted to reduce
atmospheric accumulation of greenhouse gases (GHG) and thereby delay the
predicted impact of GHG on global climate, commonly referred to as climate change.
They may reduce GHG emissions (abatement) or increase terrestrial storage of
carbon (sequestration)

The focus of the day was pastoral grazing systems rather than cropping where GPS
technologies are better established even if they are used less widely than in the broad
acre cropping systems of Australia and the USA.

5.2 Agenda

The workshop was programmed to provide ample opportunity for participants to air
their views and discuss the topic, while clarifying the objectives as the workshop
developed. Participants were given material beforehand that included a literature
review and a discussion document about the objectives of the workshop.

A range of expertise was invited and those attending are listed in Appendix 1. This
included scientists working in GHG mitigation, precision agriculture and farm systems,
policy makers, representatives from the fertiliser industry, irrigation and effluent
industries, and GPS industry. They ranged from private business to government
department, university, i ndustry good and CRI 6s.

The programme included the following:

10:30am  Introduction
Background and outline for the day

10:45am A background to GPS i Colin Brown
11:00am  What mitigations need to be considered
11:30am  What needs to be considered when marrying mitigation with GPS
12:30pm  Lunch
1:30pm What do we want in a specification, considering the following:
Specific points, Non-negotiable items, Technical detalil, list of things that

must be achieved to meet specifications, accuracy and precision for
different combinations
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5.3 Opening Discussions

Several participants provided input to the opening statements that were made. Of key
interest was the delineation of GPS use as a tool to record activities compared to the
use of GPS to control activities (while intrinsically recording them at the same time).

We need to recognize that some things that might be done can only be done with
these tools, e.g. precision application of some technologies requires GPS to put the
machine in the right place, while other technologies use GPS to record their
placement, rather than for guidance.

Another way to consider the question

How can these tools (GPS and associated sensors etc) be used to mitigate
GHG?

As well as the use of GPS tools to verify GHG mitigations

¢ Another consideration was that other devices and technologies may also be used
during the application of a mitigation technology. This would include the other
parts of collecting data to verify application or the other sensors that monitor the
conditions of use. These devices also need to be considered within the process of
verification, so that the use of GPS may be one of several tools that are used in
combination.

e The format of data was also mentioned in the opening discussions. This needs to
be recognized and discussed as different systems may provide differently
formatted outputs. The suggestion was that this was a trivial issue and should not
dictate the type of equipment that is used as it is often easily fixed through
computer software.

¢ Mention was made of the requirement to match GPS type to current on-farm use
to ensure good crossover between regulatory requirements and on-farm
productivity uses.

e The type of mitigations was an important consideration, how they are
implemented, the level of accuracy required and the level of verification required.
For example real time kinematic GPS can be used for strip tillage and may reduce
GHG emissions This practice can only be done using this highly accurate set of
GPS technologies, but at present the level of mitigation that can be achieved here
is only at the saving of fuel in the tractor, unless on organic soils. In this case a
high level of precision and low variability is required both to perform the task and
to record the outcome. Further examples of other levels of accuracy and variability
will be developed later in the document.

It was felt that by defining the strategy for GPS use then protocols for GPS use would
follow. These protocols may depend on the case, as per the above example.

5.4 A Brief History of GPS

Colin Brown provided a brief presentation on the development of GPS and its inherent
properties that lead to accuracy and variability. This presentation is documented in
Appendix 2, and a fuller description is available in the Literature review (Part 1).

5.5 Where do our pastoral emissions come from?
It is important to understand what we are mitigating. Tony van der Weerden

(AgResearch) gave a short presentation of the
to the total coming from pastoral farming.
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Approximately 2/3" of GHG from farms come from methane (CHy), while the other
1/3" comes from nitrous oxide (N,O). The relative size of each pool provides some
understanding of the impact of each technology. The contributions of various sources
to nitrous oxide are summarized in the following table.

Table 1: The contribution of various direct and indirect sources to nitrous oxide
emissions

Direct
Animal excreta (dung and urine) deposited during grazing 60%
N fertiliser 11%
Animal waste land application 2%
Crop residues <1%
Crop N fixation <1%
Cultivation of organic soils (only 5% NZ soils) <1%
Indirect
Ammonia deposition 14%
Nitrate leaching 13%

100%

The largest contribution comes from animal excreta (approx 62% total) followed by
nitrogen fertiliser use.

Of interest is the effluent (animal waste land application) contribution which is almost
completely attributable to the dairy industry. While only 2% of the total, it is @ much
greater proportion of the dairy farm total. Dairy farming occupies approximately 24% of
pastoral farm land in New Zealand, and therefore the output attributable to effluent
then increases to 8% of dairy farm emissions. Changing dairy farm systems i.e. use of
herd homes, stand off pads etc. will likely increase the % of effluent applied to land
and decrease animal excreta during grazing.

5.6 Mitigations i options, discussions and related issues

Three breakout groups were used to examine the potential for mitigations and their
interactions with GPS and other crossover activities. This provided a backdrop for
further discussions around integrating GPS technologies with GHG mitigations. By
examining the potential GHG mitigation techniques, the inherent error in these could
be understood and the relative accuracy and variation of GPS systems analysed for
their ability to control and/or report on the mitigation.

Nitrous oxide was identified as the GHG that was of greatest importance to the
currently available types of GPS control and verification systems, as it is specifically
pasture/land based, rather than animal based. However, some interest was also
expressed around methane emissions. Primarily this was also through the
management of pastures and feed types, and therefore land based rather than animal
based in the first instance.
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Table 2: Summary of mitigation technologies and associated management practices
that may need GPS to control or track their use.

Actual and potential mitigation technologies: currently available, or potentially
available in the short to medium term

Application of nitrification inhibitors

Strategic effluent application and management

Tactical use and variable use of N e.g. determining where to place N fertiliser
precisely

Optimising irrigation management

Winter grazing management including recording where the animals are and the
fate of dung and urine

Other on-farm practices and technologies: potentially available in the
medium to long term

Controlling and recording livestock density?

Using different grass genotypes (e.g. high sugar ryegrasses) to alter relative GHG
outputs

Pasture management systems and measurement systems to improve feed
utilization and conversion relating to methane emissions, and determine pasture

quality.

Pro-gib, a plant hormone spray for pastures, may be considered a tool to increase
pasture growth while depleting soil N levels thus reducing the nitrate leaching part
of the nitrous oxide emissions

Variable rate application approaches may develop quickly depending on the
advancement of technologies (e.g. sniffer technologies to detect urine patches).

Tracking feed conversion efficiency in paddock i again related to pasture
management systems and winter grazing management stocking intensity etc.

Fenceless farming (geo-fencing) - a potential application for GPS

Several related issues were discussed as the technologies were identified and are
outlined below

5.6.1 Education and training

Education and training are important elements that need to be included in any
strategy around GPS use and GHG mitigation. The technologies presented here
have several different layers of complexity in both the use of GPS and the
measurement that may be required. These vary at both the accuracy and
variability level, and at the need to prove that a mitigation technology has had
the desired outcome. Thus users need an understanding of these elements
before effective uptake can occur.

5.6.2 Future inventory changes

Future inventory changes need to be considered, though appear to pose no
immediate threat. However, as new elements are added then the framework for
assessment will need to be reviewed as participants develop technologies to
suit.
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5.6.3 Traceability for environmental auditing

Traceability for environmental auditing may be of much greater importance than
GHG issues as it may have a greater role in market access. This may promote
GPS use and have it in place as a tool that can also be used for GHG mitigation
technologies and their verification.

5.6.4 Productivity and profitability implications.

It is important from a commercial perspective and a practical user consideration
that we ensure that the specifications of the GPS systems for verification of
mitigations also meet the requirements for other purposes such as regional
council reporting. GPS tools and mitigations may need to be aligned with other
benefits to get uptake, unless the process is regulated and auditable at the farm
level.

Precision agriculture and management can be used to decrease fuel use. At
present emissions from cultivation of mineral soils are not included and therefore
has little further present benefit.

5.6.5 Future opportunities for GPS and other recording technologies.

Is there a role for verification of the impacts as well as the action of mitigation?

This will depend on the cost and availability of the technologies to enable this.
Again this will come down to the speed of technology change and reduction in
cost. Other sensors may also be required to ensure best practice, for example,
soil moisture metering, soil type definition and mapping etc. As tools to measure
the impacts develop, (e.g. what is the actual change in nitrous oxide emissions
once a mitigation is used), then future applications for GPS will also develop.

5.6.6 Verification and auditing.

Verification of the purchase of inputs may also be required alongside application
verification.

Who will do the auditing? Will auditing be required or will it be self managed?
This will depend on the scale at which mitigations are recorded (national,
industry / farm / paddock). Validity of data will be important but where will the
emphasis lie? Again it may depend on the cost and value of the system. If
money is to change hands because of the process, then a greater level of
integrity of the data may be required. The final development of this will depend
on the requirements of the process and need to develop as the process
develops.

5.7 Accuracy

Accuracy and variability are two key features that need to be considered. A significant
amount of discussion was devoted to this topic to gain an understanding of how the
variability of the GPS tools may interact with the variability of the landscape, farming
practices and mitigation technologies.

What is our definition? There are current industry standards for GPS accuracy and
these need to be understood/outlined. The two aspects that are most important are
relative and absolute accuracy. A further consideration is variability, which is often
expressed as a repeatability value. These features are discussed in detail in the
accompanying Appendix 2 1 Literature review on GPS use for verification.

The question raised was do we need different specifications for different applications?
The following records the depth of discussion that was generated.
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The level at which the GHG inventory is applied will impact on the use of verification
technologies. If these inventory approaches are at industry or national scale then in-
paddock verification will have little impact, but if inventory is passed to the farm level
then paddock scale verifications will be required.

The context of accuracy must be taken into account when prescribing the accuracy
required. The variation in for example, soil type across a farm will interact with any
mitigation to provide more uncertainty of outcome than a pre-described accuracy of a
GPS unit used in either a mitigation technology or verification.

There are different levels of accuracy that may be needed depending on whether the
technologies are applied within a paddock, within a swath or at fine precision levels
when controlling technology use with GPS i e.g. precision agriculture types of
application. However there is still a variation in the needs around control i e.g. effluent
spreading tools control the application site using GPS but do not need as much
accuracy as may be required to target nitrification inhibitor application only to urine
patches within a paddock rather than applying it to the paddock as a whole.

There are also errors in the base resources such as aerial maps, Google earth, and

traditional surveying that need to be accounted for when providing levels of accuracy.

Reference points such as the gateway to a paddock, if taken, will provide real

reference points for the GPS data, rather than using historical base data such as

maps. Most GPS technologies use a 6énudge factor
these discrepancies.

The mitigation technologies will have inherent variation that will be both within the
technology itself and the spreading or application technologies. For example, the use
of dicyandiamide (DCD) as a spray or as a granule may require different levels of
accuracy of recording. High levels of accuracy may not be required at a pastoral level
because the errors and inaccuracy of the system and the application of the
technologies (e.g. spread pattern from a truck) may be greater than that of a GPS unit.

In summary the accuracy of the GPS tool needs to match the accuracy of the
mitigation technology.

The method of application may provide different accuracies even using the same
product, and may not relate to the type of GPS being used to control application. For
example fertiliser applied from a truck, a bike or an aircraft all have different errors
even though the characteristics of the product are the same. However, the accuracy of
the GPS used in an agricultural aircraft is probably of the highest order, but the
accuracy which the product gets to the ground is influenced by many environmental
factors that render the difference in GPS accuracy unimportant in tracking where the
product landed.

The variability of the recording and its repeatability also needs to be considered. In
general, accuracy that creates repeatability of 95% or more will often be good enough
from time to time application as the mitigation placement or use will contain a variation
of similar or greater magnitude.

Driver accuracy may also vary. Experience in precision agriculture has shown driver
variability to be reduced when using a guidance system. For example flat cropping
paddocks have a different level of commitment to using the guidance system
compared to a hill country applicator. On the flat a driver may trust the machine
intrinsically and take few visual cues while in hill country the driver will use visual cues
all the time.

European specifications suggest that as variability and accuracy diminish then an

alternative solutionisto ensure widerbuf f er zones or fAno flyd zones
areas. This may be more important in environmental management than GHG

mitigation (e.g. effluent spreading near water ways).

The GPS may be used a tool to improve use or application of effluent, fertiliser etc and
therefore the outputs will be available to verify that practices have been done.
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The accuracy of the GPS needs to match the accuracy of the best practice of
technology application for the mitigation used. This can be used as a guiding principle
for defining the requirements of GPS use. This way each situation and each GP
technology or upgrade can be considered separately as they arise.

Accuracy needs to be compared to what is required for productivity, safety, and
compliance, and matched to what is needed for farm practice accuracy.

5.8 Validity of the Data

Validity of data will be driven by the industry needs. For example the drive towards the
use of radio frequency identification (RFID) in the livestock industry has been driven
by consumer and regulatory requirements and therefore the industry will then provide
the systems to provide appropriately valid data sets, such as which animals were put
on the truck for transport.

Matching of the output from the GPS to the activity and integrity of the data may be
key to its use in the verification of GHG mitigation practices.

Products will become fit for purpose in relation to the environment that the technology
is used in.

Further developments must be able to be added as they come into use.

The group suggested that there is a need for some real world descriptions of the
variability that affects the farm and the technologies. For example the soil variations,
the influence of trucks, the variation in spray patterns etc to give a comparison with the
accuracy and variability of the GPS units.

We need to compare other audit processes and see what they need before specifying
this process. We also need to know what the international requirements are so that we
would be compliant. Again part of this comes down to the final decision as to where
the obligation lies.

Road user charges were viewed as a model where GPS use has proven successful
without significant regulation or specification of products. It may help to understand
how this is recorded and used regarding on-road and off-road differentiation for tax
purposes. This type of standard may be useful in helping define what may be needed.

Can we use the technologies that are available to drive behaviour change, for example
at the effluent application level? This may be more aligned to environmental
requirements from regional councils than with GHG mitigation technology.

We need to consider a solution certification process. This is the provision of
information about all parts of the solution, the bundle of products and technologies that
create the mitigation, the controlling and the recording of that mitigation. This creates a
process that can be recorded and be available for proof of mitigation. The concept is
that the process is auditable through to certification and that the process can be
justified to the authority as required. This provides a framework that any provider can
work inside to meet the needs. No specific details are required, but an understanding
of the processes that need recording and the accuracy of the various components and
how they interact.

There are some minimums that may be required. We need to provide case studies of
these options to provide examples of the level of minimum accuracy standards that
may be required.

Livestock industries may also have mitigations that require tracking at the individual
animal or herd level and therefore we need to keep protocols wide enough to
encompass those as they arrive.

Finally, we donét know what we dondét know and
processes at a level that ensures new innovations can become part of the solution.
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We need a best practice for the writing of future best practice. There is a need to
ensure that a sunset clause is written into the final document so that it is revisited and
its relevance reassessed. The meeting suggested that this should be an annual review
in light of both rapidly changing policy and technology.

5.9 Context of GPS in the GHG mitigation framework

We need to remember to put this back into the context of the original RFP and the
principle target of the dairy industry. Again we come back to dung and urine, fertiliser
and effluent and therefore much of the focus is on dairying rather than other industries.
Even controlling emissions through herd homes and standoff pads means that
emissions shift from paddock based to effluent based (which may or may not be easier
to control).
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6. Appendix 1: Attendees
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John
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Massey University, precision farming

AgResearch, GHG research

Landcare Research, Carbon Zero programme

Wheres my cows, farm mapping

Wheres my cows, farm mapping

TracMap, GPS tracking

TracMap, GPS tracking

PGGWrightson, farm consulting

AgResearch, farm systems research

AgResearch, farm systems research

Farmworks, GPS mapping and computer tracking systems
Farmworks, GPS mapping and computer tracking systems
Trutest, animal ID

Hi-Tech Effluent , design and build effluent systems
Effluent & Irrigation Design

Irrigation NZ, water and effluent application standards
MAF Policy, GHG/climate change
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7. Appendix 2: A Brief history of GPS

6/18/2009
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But there are errors
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