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1 Executive Summary

This Consultation Report describes the development to date of the Nitrous Oxide Emissions Reduction
Protocol (“NERP”), designed on the framework provided by the Right Product @ Right Rate, Right Time,
Right Place™ stewardship model of the Canadian Fertilizer Institute. The process for development
includes a Technical Background Document, a Science Discussion document, and a Consultation
Workshop.

Following the decisions of the Consultation Workshop, the main elements of the NERP are determined.
The eligibility requirements of the NERP are designed according to the criteria of the Alberta Offsets
System and Canada’s Offset System. The GHG emissions for the baseline scenario and project condition
are calculated using the country-specific methodology used in Canada’s National Inventory Report. The
scope of the NERP is limited to (1) on-farm reductions of (2) emissions associated with quantification
categories fertilizer, manure, residues, and irrigation. The baseline is determined according to three
years of farm-level data. The essential component for participation in the NERP is defined as the
implementation of a 4R N stewardship plan, as assured by (1) general guidance in the NERP confirmed
by third party verification, (2) detailed design instructions in the NERP, (3) conformity with a
recommended predictive model, or (4) retaining services of an approved consulting professional. The
fertilizer management practices comprising the Basic, Intermediate, and Advanced levels of the NERP
are listed. And, the reduction modifiers associated with the levels of the NERP are proposed.

The process to date, however, has identified a number of elements which require further development.
The continued effort initiated by the Contract Steering Committee includes:

e Compile evidence and rationale to support derivation of reduction modifiers for each level of
NERP, and circulate to scientific/technical experts for decision. The Committee will draft a
Decision paper to circulate to the technical/scientific experts for their judgment. The Decision
Paper will recommend modifiers for each level, with substantiation based on prairie research
that demonstrates N,0 emission reductions for a certain practice in each level. It is conservative
to ignore any additional reductions arising from the companion BMPs;

e Identify data sources for 5 or 10 year averages of fall soil temperatures across the Prairies to
determine dates for 10° Celsius or below thresholds; and correlate that with significant dates for
eco-district or eco-region levels (whichever seem more appropriate) after which the soils are
deemed ‘cool’ enough for fall application;

e Resolve the issue of ‘banding’ or ‘concentrated placement’ for surface and subsurface
application situations, including assessment of Seed Bed Utilization;

e Complete ‘Scenario Analysis’ for possible Baseline-Project situations — predict possible
combinations of baseline and project conditions to refine eligibility criteria;

e Decide on when and how to apply inventory modifiers for eco-district/eco-region levels — tillage,
topo, irrigation and texture;

o Develop the general guidance and content needed in the NERP to prescribe the design of 4R N
stewardship plans, and determine the expertise and credentials needed to accredit
professionals who are qualified to approve these plans;

e Begin to assess options for increasing capacity of professional advisors to provide assurance for
the credibility of design and implementation of 4R N stewardship plans;

e Consider issues of a broader scope for the NERP, including use of pulses in rotation and inclusion
of GHG emission reductions from avoided fertilizer manufacture; and

e Initiate development to adapt NERP to eastern Canada and to all parts of the USA.
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2 Introduction

Climate Change Central (www.climatechangecentral.com), in collaboration with the Canadian Fertilizer
Institute (www.cfi.ca), has engaged ClimateCHECK to compile and coordinate scientific information
concerning the greenhouse gas ("GHG") emission reductions associated with best management
practices (“BMPs”) to decrease emission of nitrous oxide (“N,0”) from management of nitrogen (“N”) in
the Canadian Prairies.

This Report describes the development to date of a Nitrous Oxide Emission Reduction Protocol
(“NERP”). The NERP is designed to quantify GHG emission reductions associated with BMPs to manage
N fertilizer in the Canadian prairies. The quantification approach of the NERP is based on the methods
used in the National Inventory Report, prepared to meet Canada’s Kyoto commitments and validated by
the IPCC. The operational framework of the NERP is based on a comprehensive N management plan
supporting the performance areas described in the 4R stewardship model of the Canadian Fertilizer
Institute — Right Product @ Right Rate, Right Time, Right Place™ (“4R”). The NERP is developed
according to the ISO 14064-2 standard, which meets the requirements of the Alberta Offsets System,
and which is compatible with the stated intentions of Canada’s Offsets System and the California
Climate Action Registry.

The science regarding emissions of N,O from agricultural soils is complex and constantly evolving.
Therefore, this Progress Report will describe the process to achieve consensus among scientific
researchers and technical practitioners concerning quantifiable and verifiable practices and GHG
guantification methodologies.

3  Protocol Development Process

3.1 Contract Steering Committee

The development of the NERP is guided and reviewed by a Contract Steering Committee, comprised of
the following individuals:

Name Affiliation Contact Information
Doug Beever Agrium dbeever@agrium.com
Ray Dowbenko Agrium rdowbenk@agrium.com
Clyde Graham Canadian Fertilizer Institute cgraham@cfi.ca
Karen Haugen-Kozyra | Climate Change Central karenhk@climatechangecentral.com
Tom Jensen International Plant Nutrition Institute tjensen@ipni.net
Len Kryzanowski Alberta Agriculture & Rural Development | len.kryzanowski@gov.ab.ca

3.2 Technical Background Document
Timeline — October 2007 to February 2008

The Technical Background Document described the technical foundation of NERP in terms of four
components: (1) the 4R stewardship model; (2) the literature review published by the International
Plant Nutrition Institute; (3) the Canada-specific quantification method as used in the National Inventory
Report; and, (4) the ISO 14064-2 standard, as applied in the Alberta Offsets System. The complete
Technical Background Document, which is attached to this Progress Report (Appendix 1), was
determined by the Contract Steering Committee to provide sufficient evidence to support the continued
development of the NERP.
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The Canadian Fertilizer Institute promotes a nutrient stewardship system that promotes BMPs for use of
fertilizer N to increase the efficacy of N use (see CFl website, http://www.cfi.ca). The system focuses on
four interconnected performance areas — Right Product @ Right Rate, Right Time, Right Place, and
Right Form. This stewardship system emphasizes that individual BMPs need to address all four areas to
enhance N management to promote an integrated approach to GHG emission reductions, and therefore
the term ‘4R N stewardship plan’ is used to delineate the comprehensive and integrated N management
approach followed in the NERP. That is, a BMP that focuses on applying the right rate of N fertilizer may
not enhance efficacy and efficiency of fertilizer use, nor achieve reductions of GHGs, if the N fertilizer is
applied in incorrect time or place or form. The 4R stewardship system thus provides the framework to
specify requirements to ensure that all aspects of N fertilizer management are integrated to achieve net
GHG reductions using the eligible BMPs. By implementing the 4R stewardship plan, the participating
farm ensures that all BMPs will contribute to reduction of N,O emissions.

3.2.2 International Plant Nutrition Institute T Literature Review

The Technical Background Document acknowledged the significant contribution of the literature review
provided by the International Plant Nutrition Institute (Snyder et al.2007). This comprehensive review
of literature pertaining to N,O emissions associated with practices to manage fertilizer N represents the
primary scientific and technical basis of the Technical Background Document. And, the IPNI literature
review states the premise that the 4R principles are the “foundation of good fertilizer stewardship”. The
Technical Background Document refers readers to the IPNI literature review for a comprehensive
compilation of scientific knowledge underlying the BMPs implemented under the NERP.

A significant conclusion of the IPNI literature review is “BMPs for fertilizer N play a large role in
minimizing residual soil nitrate, which helps lower the risk of increased N,0 emissions”. The proposed
NERP is developed on this premise, prescribing BMPs to minimize the accumulation of nitrate in
agricultural soils.

323 / Iy RIF Q& bl (A 2y k fCountry-gpesific QuaMtiBcationdveitoNdiogy

In keeping with the IPCC recommendation to use country-specific data to estimate N,O emissions, a Tier
I methodology for estimating the N,O emissions from agricultural soils in Canada was developed
(Rochette et al.In Press). The Tier Il methodology was derived as part of the National Soil Carbon and
Greenhouse Gas Accounting and Verification System (NCGAVS) of Agriculture and Agri-Food Canada
(McConkey et al.2007). This Tier Il approach refines for Canada’s conditions the main framework
proposed by IPCC (1997), and accounts for the sources identified by the Tier | approach such as the
stimulation of N,0 production and emission by the addition of N as synthetic fertilizers, animal manure,
crop residues and mineralization of native soil organic matter, and by the cultivation of histosols. The
following excerpt from Rochette et al.(In Press) compares this Tier |l approach to the IPPC Tier |
methodology:

1. Emissions are calculated at the regional scale to take advantage of activity data that is available at
small spatial scales (10* to 10° ha) and to account for the influence of local conditions on soil N,O
dynamics;

2. A spatially- and temporally-variable emission factor determined as a function of the climatic
moisture regime was developed in place of the IPCC Tier | N,O emission factor (0.01 kg N,O-N per kg
of added N; IPCC 2006);
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3. The influence of several management practices (soil tillage, summerfallow and irrigation) is added
to the calculations;

4. The contribution of emissions during winter and spring thaw is included;
5. The impact of landscape position on N,O emissions is accounted for;
6. The influence of soil texture is added;

7. The contribution of biological N fixation is omitted. This decision was based on the report by
Rochette and Janzen (2005) that the contribution of the biological N fixation per seto the N,O
production in soils was negligible under field conditions.

Application of the Tier Il factors and formulae according to the geographical location and management
practices of the project farm is used to quantify N,O emissions for the baseline scenario and for the
project condition. The Tier Il methodology for quantifying N,O emissions is specific to the ecodistrict
where the farm is located. This means that the calculated N,O emissions are corrected for the
predominant soil type, the representative topography, and the climate for the farm. Therefore, the
guantification methodology of the proposed NERP could be used in all parts of Canada.

3.2.4 1SO 14064-2 Standard and Alberta Offset System

To fulfill an essential requirement of the ISO 14064-2 standard, and for the Alberta Offset System, GHG
reductions must be demonstrated to be real, meaning they are additional to business-as-usual. The
NERP foundation is that intentional management to prevent nitrate N accumulation in soil generates
GHG reductions which are additional to business-as-usual. The Technical Background Document
considers the evidence in the scientific literature to build the case that intentional management to
prevent nitrate N accumulation involves:

e Implementation of a comprehensive 4R N stewardship plan
0 Must include all nutrient sources and the performance areas of Right Product @ Right Rate,
Right Time, Right Place;
0 Based on landscape-directed annual assessment of N availability (e.g. soil testing and
nutrient balance); and
0 Corroborated by N efficiency, using calculations based on yield and protein content of crops.
e Implementation of additional BMPs in the context of the 4R stewardship plan.

Based on data from the Farm Environmental Management Survey in 2001 (FEMS 2001), only 19.5% of
farms in Canada reported annual testing of soil nutrients. And, only 14.8% of farms reported use of a
nutrient management plan, although the percentage in Quebec (47.0%) substantially exceeded the
national average. Most nutrient management plans in Canada are designed to prevent pollution of
water bodies by manure. And, no data has been discovered pertaining to adoption levels of landscape-
directed testing and on-farm N efficiency corroboration. Thus, the Technical Background Document
concludes that few farms implement N management plans, and existing plans are not as comprehensive
as the 4R stewardship plan described for the proposed NERP.

3.3 Science Discussion Document
Timeline — June 2008 to September 2008

To prepare participants for a Consultation Workshop, the Science Discussion Document expanded the
rationale and justification for the technical foundation of the NERP and developed Decision Points to
point out the considerations necessary to advance the development of the NERP. The Decision Points

6
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focused on the following aspects of the NERP: (1) the scope of the NERP; (2) the options for selecting the
baseline scenario; (3) the criteria for the project conditions; and, (4) the design and implementation of
the 4R stewardship plan.

The Science Discussion Document was sent with the invitation to participate in the Consultation
Workshop. The Science Discussion Document is available at the website: http://www.carbonoffset
solutions.ca/offsetprotocols/workshops.html. The invited participants were asked to contribute to the
NERP development process in keeping with the following principle excerpted from the Science
Discussion Document:

PRINCIPLE: At the Consultation Workshop, consensus will be sought for each Decision Point,
along with an opinion concerning the degree of uncertainty associated with the information
upon which the decision is based. Decision Points receiving a consensus opinion, defined as 80%
agreement among designated scientific participants, will be the foundation for further NERP
development. Thus, the Workshop is designed to serve as ‘in-person peer review’, where the
collective experience and expertise of the designated scientific participants is the authority for
decisions. Usually, this will mean the scientific participants will be asked to interpret and apply
evidence presented in the peer-reviewed literature. But, in some instances the designated
scientific participants will be asked to use their judgement to fill gaps in the published scientific
literature.

3.3.1 Scope

In the Science Discussion Document, discussion concerning the scope of the NERP pertains to (1)
protocol fundamentals, (2) eligible activities, (3) boundaries, and (4) inputs for quantification of
emissions.

3.3.1.1 Protocol Fundamentals

As recommended in the Technical Background Document, the Science Discussion Document set out
fundamentals for consideration at the Consultation Workshop.

First, the Science Discussion Document proposed the requirement for farm-specific activity data. Thus,
the Canada-specific quantification methodology would be applied according to the practices in place on
each farm in the baseline scenario and in the project condition. This farm-specific approach is proposed
to avoid the discounted reduction factors and questionable additionality associated with default
approaches used in other agricultural protocols.

Second, the Science Discussion Document described a graded approach for the proposed NERP, with
increasingly comprehensive requirements and corresponding increasingly large reductions. All levels
would use the same criteria for participation; namely, implementation of a 4R N stewardship plan
(described below). But, the more advanced levels would result in greater emissions reduction credits by
requiring more comprehensive data for N recommendations, more extensive monitoring procedures in
the 4R N stewardship plan, and more sophisticated BMPs.

3.3.1.2 Eligible Activities

The Science Discussion Document proposed the BMPs, particularly the comprehensive 4R N stewardship
plan, would differ in spatial resolution and technological sophistication going from the simpler to the
more advanced levels of the proposed NERP. For example, the on-farm corroboration would be based
on field-scale yield data in the Simple level, while in the Advanced level the assessment would address
finer resolution (slope and aspect according to GPS positioning) and the corroboration would be

7
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monitored according to yield from GPS-driven yield instrumentation. And, the landscape-directed
management, involving assessment of concave and convex field areas according to farmer judgement,
would be introduced in the Intermediate level, with management by geomatically-determined sectors
added in the Advanced level.

3.3.1.3 Boundaries

The Science Discussion Document provided the rationale for limiting the NERP to address only the GHG
emissions and reductions occurring on the farm. GHG emissions from the manufacture and distribution
of N fertilizers would be excluded from quantification in keeping with the conservativeness principle.
And, limiting the scope of the NERP to on-farm emissions would facilitate the calculation of reductions
from on-farm data collected in the monitoring plan.

3.3.1.4 Inputs for Quantification of Emissions

The Science Discussion Document described the Tier Il quantification methodology implemented in
Canada’s National Inventory Report, where the direct and indirect emissions of N,O from soil are
calculated according to the categories of synthetic fertilizer, livestock manure added as fertilizer, crop
residue decomposition, tillage practices, summerfallow, and irrigation.

3.3.2 Baseline

In the Science Discussion Document, discussion concerning the baseline scenario for the NERP pertained
to (1) baseline scenario selection, (2) baseline year determination, and (3) additionality justification.

3.3.2.1 Baseline Scenario Selection

The proposed premise for the NERP is that the baseline scenario, the ‘business-as-usual’ practice, is
characterized by the absence of intentional management to prevent N,O emission from soil. In the
Science Discussion Document, then, the baseline was defined as N management practices before
implementation of the 4R N stewardship plan. And, the Science Discussion Document proposed that
historical data best represents the conditions that would have taken place on a specific farm in the
absence of the NERP project.

3.3.2.2 Baseline Year Determination

The Science Discussion Document proposed determination of the baseline scenario by using the
practices in place on the farm for the three years prior to the project to calculate the three-year average
emission according to the Tier Il methodology. This option would serve to ameliorate the risk of unusual
activities immediately before the start of project participation.

3.3.2.3 Additionality Justification

The Science Discussion Document provided evidence the NERP meets a number of the tests of
additionality. That is, the Science Discussion Document synthesized the evidence to support the
conclusion that the activities required by the NERP would be surplus to regulation and would not be
common practice. Also, the Science Discussion Document summarized evidence to support the decision
that, to implement the NERP, farmers would need to overcome investment, institutional, and
technological barriers.
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3.3.3 Project

In the Science Discussion Document, discussion concerning the project condition for the NERP addressed
(1) functional equivalence, (2) evidence of practice change, and (3) proposed BMPs, and (4) reduction
modifier values for the different implementation levels.

3.3.3.1 Functional Equivalence

Establishing functional equivalence between baseline scenario and project condition of the NERP is
made complex, because N requirements are different between crops, and the crop mix may vary
according to global market conditions for crop prices or input costs. If emissions in the baseline scenario
and the project condition are quantified per unit area for each crop, reductions can be quantified on an
equivalent basis. This means the baseline emission per unit area must be estimated for each crop to be
included in the project. Thus, the Science Discussion Document proposed that emissions in the baseline
and project could be quantified for each participating farm as tonnes of carbon dioxide equivalents
(CO,e) per hectare per crop.

3.3.3.2 Evidence of Practice Change

The Science Discussion Document proposed a requirement of ‘evidence of practice change’ for
participation in the NERP. This means NERP participants would be required to prove implementation of
the sophisticated 4R N stewardship plan, and would prevent a ‘default’ or ‘discount’ approach. The
proposed premise for the NERP is that the baseline, the ‘business-as-usual’ practice, would be
characterized by the absence of intentional management to prevent N,O emission from soil. And, the
project condition of intentional management to prevent N,O emission from soil would be defined as:

e Implementation of a 4R N stewardship plan.
0 Includes all nutrient sources and the BMPs within the performance areas of Right Product, Right
Rate, Right Time, Right Place;
0 Based on landscape-directed annual assessment of N availability (e.g. soil testing or nutrient
balance); and
0 Corroborated by N balance, as measured using on-farm N input data and crop yield and protein
analyses.
0 Several levels of complexity of the NERP can be implemented, corresponding to different levels
of generated GHG reduction offsets.
e Implementation of additional BMPs in the context of the 4R N stewardship plan.
e  GHG reductions calculated using level-specific factor to modify project N,O emissions estimated
according to the NIR quantification method.

3.3.3.3 Proposed BMPs

Based on knowledge from the scientific literature and from expert opinion, the following represent
BMPs (when implemented in the context of a 4R N stewardship plan) proposed as practices eligible
under the NERP to decrease N,0O emissions from agricultural soils:

e Use of ammonium-based fertilizer formulations;

e Use of controlled-release fertilizer formulations;

o Use of split fertilizer applications;

e Application of fertilizer by banding;

e Application of fertilizer at rates specific to landscape position;

9
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e Application of fertilizer into cool soils in fall;
e Application of fertilizer in spring; and
e Including pulses in rotation.

3.3.3.4 Reduction Modifier Values

As proposed in the Science Discussion Document, the levels of the NERP would be differentiated
according to the degree of spatial specificity of the 4R N stewardship plan and of the fertilizer
application recommendation. The eligible BMPs pertaining to the form of fertilizer product, timing of
fertilizer application and/or availability, and depth and geometry of fertilizer placement are similar
among the levels of NERP. Alternatively, the NERP could require proponents to implement more BMPs
in the more advanced levels — this would involve ‘stacking’ of BMPs in the more advanced levels. Also,
as the scientific understanding of N management and N,O reduction strategy is evolving, new BMPs
might arise — this would provide the opportunity to add BMPs to all levels or to restrict new BMPs to
only the Advanced levels.

The Science Discussion Document proposed three levels of the NERP: Simple, Intermediate, and
Advanced. And, for these three levels the Science Discussion Document proposed corresponding
reduction modifiers of 0.8, 0.65 and 0.5. The modifiers would be used to calculate the project emissions
as multipliers of the GHG emissions under the baseline scenario for the participating farm. That is, if a
farm with baseline emissions of X implemented the 4R N stewardship plan and associated BMPs of the
Intermediate level of the NERP, the project emissions would be calculated as 0.65 * X.

The three modifiers were proposed as placeholders for discussions at the Consultation Workshop,
encouraging Workshop participants to use their expert judgment to derive appropriate modifiers for the
levels of the NERP.

3.3.4 4R N Stewardship Plan

As proposed in the Science Discussion Document, a component common to all levels of the proposed
NERP would be the 4R stewardship plan, serving as the ‘gate’ to participation in the NERP. The
comprehensive 4R N stewardship plan would be the foundation for the eligible BMPs and, with
increasing sophistication, would be the primary differentiation between the levels of the NERP. Thus,
the completeness and accuracy of the 4R N stewardship plan would determine the integrity of the NERP
with respect to the quantification of GHG reductions. The Science Discussion Document described the
components of the 4R N stewardship plan, but the Consultation Workshop participants would need to
make the decisions needed to endorse the proposed design of the stewardship plan or to derive an
alternative one.

This 4R N stewardship plan could involve:

e Determining mineral N status by soil test, or ( if weather prevents sampling) by N balance, for
the individual fields (Simple Level), for concave and convex portions of each field (Intermediate
Level), or for the geomatically classified sectors of each field (Advanced Level);

e Predicting N (and P, K, S) fertilizer rate to achieve optimum yield (by spatial resolution
appropriate to Simple, Intermediate, or Advanced level);

e Determining N balance by assessing crop yield and analyzing crop protein content (by spatial
resolution appropriate to Simple, Intermediate, or Advanced level);

10
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e Adjusting next year’s 4R N stewardship plan using results of N balance determination (by spatial
resolution appropriate to Simple, Intermediate, or Advanced level), and accounting for N from
fertilizer, crop residues, and manure; and

e Ensuring sufficiency of P, K, S.

Also, since the comprehensive 4R N stewardship plan would be essential to the implementation of the
NERP, assuring the plan for each project participant is demonstrably correct is fundamental to achieving
verifiable reductions. The Science Discussion Document proposed a number of options to assure the
integrity of the 4R N stewardship plan and the effectiveness of the integrated BMPs for each farm
participating in the NERP:

e The NERP could provide general guidance for the design of the 4R N stewardship plan, and rely
on the verification process to assure the integrity of the plan;

e The NERP could prescribe the content of the 4R N stewardship plan, providing detailed
instruction in the design of the plan for every soil type, landscape description, crop choice, BMP
selection, etc. N;

e The NERP could prescribe a model to be used for design of the 4R N stewardship plan; or

e The NERP could approve an accredited advisor to be engaged by each farm to develop a 4R N
stewardship plan.

3.4 Consultation Workshop

The Consultation Workshop for the NERP was held 27 to 29 October 2008 at the Airport Delta Hotel in
Calgary. Details of th eConsultationWorkshop are posted on the website: http://www.carbonoffset
solutions.ca/offsetprotocols/workshops.html

3.4.1 Names, Affiliations, and Roles of Participants in the Consultation Workshop

The participants of the Consultation Workshop comprised representatives of government and university
research organizations, industry associations, fertilizer manufacturers and retailers, and government
agencies. Excluding the Overview Committee, a total of 72 individual received invitations to the
Workshop (and received the Science Discussion Document for review and comments) and 33 attended.

Table 1. Names, Affiliations, and Roles of Participants in the Consultation Workshop.

Name Affiliation Attend' | Group® | Status®

NERP Steering Committee

Doug Beever Agrium Yes NA Vote
Clyde Graham Canadian Fertilizer Institute Yes P&T Vote
Karen Haugen-Kozyra Climate Change Central Yes NA Vote
Tom Jensen International Plant Nutrition Institute Yes P&T Vote
Len Kryzanowski Alberta Agriculture & Rural Development Yes NA Vote
Amanda Stuparyk Climate Change Central Yes NA No Vote

Contractors and Workshop Facilitator

Keith Driver Blue Source Canada Yes NA No Vote
Jessica Goforth Blue Source Canada Yes LQ No Vote
Rob Janzen ClimateCHECK Yes NA Vote

Fiona Law CompuTouch Yes NA No Vote

. . . . 4
Science Discussion Document Review

11
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Ardell Halvorson United States Department of Agriculture Yes LQ Vote
Rigas Karamanos Yes P&T Vote
Reynald Lemke Agriculture and Agri-Food Canada Yes M&E Vote
Canadian Researchers
Shabtai Bittman Agriculture and Agri-Food Canada No — —
Eric Bremer Symbio Ag Yes M&E Vote
David Burton Nova Scotia Agricultural College No — —
Ray Desjardins Agriculture and Agri-Food Canada No — —
Ben Ellert Agriculture and Agri-Food Canada Yes LQ Vote
Cindy Grant Agriculture and Agri-Food Canada No — —
Robert Grant University of Alberta Yes M&E Vote
Henry Janzen Agriculture and Agri-Food Canada No — —
Ross McKenzie Alberta Agriculture & Rural Development No — —
Kimlin Metivier University of Alberta (Post Doctoral) Yes M&E Vote
Dan Pennock University of Saskatchewan No - —
Philippe Rochette Agriculture and Agri-Food Canada Yes M&E Vote
Jeff Schoenau University of Saskatchewan No — -
Mario Tenuta University of Manitoba No — -
Claudia Wagner-Riddle | University of Guelph No — —
US / International Researchers
Lex Bouwman Netherlands Environmental Assessment No — —
Peter Motavalli Missouri University No — —
Phil Robertson Michigan State University No — —
Cliff Snyder International Plant Nutrition Institute Yes P&T Vote
Industry Representatives

Keith Anderson Parkland Agri-Services Ltd Yes P&T No Vote
Alan Blaylock Agrium Yes LQ Vote
Frank Brentrup Yara International No — —
Marina de Luna Viterra Yes P&T No Vote
Ray Dowbenko Agrium Yes LQ Vote
Brian Gilbertson Agrium Yes LQ No Vote
Kara Gray Gilmour Canadian Canola Growers Association Yes P&T No Vote
Edgar Hammermeister | Saskatchewan Soil Conservation Association No — —
John Harapiak retired Yes LQ Vote
Dan Heaney independent consultant Yes LQ Vote
Bill Herz The Fertilizer Institute Yes LQ Vote
Brian Kenyon Yara International No — —
Darcy Kirtzinger Alberta Barley Commission Yes P&T No Vote
Gord Kurbis Pulse Growers Yes M&E No Vote
Steve Larocque Preferred Carbon Yes M&E No Vote
Bruce Love Preferred Carbon Yes P&T No Vote
Don McCabe Ontario Federation of Agriculture No — —
Doug McKell Soil Conservation Council of Canada Yes P&T No Vote
Keith Mills Viterra Yes P&T No Vote
Christian Palliere European Fertilizer Manufacturers Association No — —
Richard Phillips Grain Growers of Canada No — —
Rob Saik AgriTrend Agrology No — —

12
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John Waterer Cargill No — —
lan Wishart Keystone Agriculture, ALUS Yes P&T No Vote
Government

Mike Beale Environment Canada No — —
Chuck Bosgoed Saskatchewan Environment No — —
lan Campbell Agriculture and Agri-Food Canada No — —
David Coates Ontario Ministry of Agriculture Food and Rural Affairs No — —
Chris Duke Ontario Ministry of Agriculture Food and Rural Affairs No — —
Tom Goddard Alberta Agriculture and Rural Development No — —
Kim Graybiel Saskatchewan Environment No — —
Wayne Gosselin Saskatchewan Environment Yes M&E No Vote
Dennis Haak Agriculture and Agri-Food Canada No — —
Adam Hayes Ontario Ministry of Agriculture Food and Rural Affairs No — —
Judith Hull Environment Canada No — —
Salma Jaroudi Agriculture and Agri-Food Canada No - —
Nancy Lease Quebec Department of Agriculture No - —
Kerrianne Koehler-Munro | Alberta Agriculture and Rural Development Yes P&T No Vote
Alexandre Lefebvre Agriculture and Agri-Food Canada No — —
Tim Marta Agriculture and Agri-Food Canada Yes NA NA
Lisa Minotti Environment Canada No — —
Sheilah Nolan Alberta Agriculture and Rural Development Yes M&E Vote
Ken Panchuk Saskatchewan Agriculture Yes LQ Vote
Linda Pim Ontario Ministry of Agriculture Food and Rural Affairs No — —
Keith Reid Ontario Ministry of Agriculture Food and Rural Affairs No — —
Elizabeth Roberts Environment Canada No — —
Esther Salvano Manitoba Agriculture, Food and Rural Initiatives Yes P&T No Vote
Bob Savage Alberta Environment Yes NA NA
Jim Stalwick Saskatchewan Environment No — —
Trevor Wallace Alberta Agriculture and Rural Development No — —

1

provide written comments.

2

The Group classification is: (1) M&E is Measurement and Emission Factors; (2) P&T is Practices and

All invited participants received a copy of the Science Discussion Document, and were given the opportunity to

Technologies; (3) LQ is Levels for Quantification; and, (4) NA is Not Assigned, referring to participants ‘floating
from group to group to provide resource support as needed..

For Day 2 of the Consultation Workshop, only participants with a graduate degree in soil science of a related
discipline were given the privilege to vote on options to develop the NERP.

4

3.4.2 Decisions of the Consultation Workshop

Three scientists agreed to review the Science Discussion Document before it was sent to all participants
invited to the Workshop.

The decisions of the Consultation Workshop were based on the preparation provided in the Science
Discussion Document, the presentations at the Workshop, the discussions within the working groups,
and the consensus of the convened participants. The agenda of the Workshop, the presentations to the
Workshop participants from the science experts, the Discussion Guides used by the break-out groups,

and the Record of Discussion are available at the website: http://www.carbonoffsetsolutions.ca/

offsetprotocols/workshops.html.

13
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3.4.2.1 Agenda

The two-day Workshop, entitled Developing a Nitrous Oxide Reduction Protocol: Science at Work,
proceeded as follows:

October 28, 2008 9:00 ¢ 4:30 pm

The focus for Day 1 was to introduce participants to the scientific foundation of the quantification
approach, and to lay out the general framework for the proposed NERP. Some voting was carried out in
Day 1 to provide a consensus for the discussions and decisions planned for Day 2.

9:00 Welcome and Introductions — Review and Confirm agenda, Karen HaugetiKozyra, Climate
Change Central

9:15 Setting the Scene — Carbon Offsets and the Policy Drivers, Bob Savage, Alberta Environment
-See PowerPoint Presentation on website.

9:45 How in the World are we Doing This? - ISO 14064-2 Framework; Protocol Development
Approaches, Karen HaugetiKozyra, Climate Change Central
-See PowerPoint Presentation

10:15 How do we Stack up vis a vis the rest of the world? — IPCC Methodology and International
Guidance on Nitrous Oxide Reduction; Canada’s Quantification Approach, Reynald LemkéPhilippe
Rochette, AAFC

-See PowerPoint Presentations on website.

11:15 2 SQNB y 28 { G Niparty EFraméwBriTor i Nithoiis DXIHE Reduction
Protocol, Rob Janzen, ClimateCHE®ren HaugeiiKozyra Climate Change Central
--See PowerPoint Presentation on website.

1:00 , 2dz / FyQG al yl3S 2 KI {-Rutier StewaydRifi MaaagementdzNS
Plans and BMPs to achieve them, Clyde Graham, @adian Fertilizer Institut& Cliff Snydef Tom
Jensen, IPNI

-See PowerPoint Presentation on website.

200 2 K2 Q& 2 ¥ Staebfd Stiente Kindings: A Walk-Through of the Discussion Paper;
High Level Discussions, Rob Janzen, Clima@HECK
-See PowerPoint Presentation on website.

3:00 2 K2 QA& 2 V- Fr&@mindltBeBasit ElerKents of a Nitrous Oxide Emission Reduction
Protocol: Setting the Stage for Day Two, Fiona Law, Process Facilitator
e All participants voted on some Decisions recommended by Science Discussion Document

4:30 Summary and Close of Day One

October 29, 2008 8:30am ¢ 3:00 pm

The focus for Day 2 was to determine GHG protocol recommendations which could be advanced with
confidence to address the desired components of the NERP. Day 2 engaged participants as working
groups to develop, evaluate, and/or recommend protocol elements for management and reduction of
nitrous oxide from Canadian soils. And, at the end of Day 2, participants determined to have
appropriate academic and/or professional background voted on decisions recommended by the working
groups.
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8:30 Welcome — Review agenda for Day Two, Karen Hauge#iKozyra, Climate Change Central

8:45 Where do we go from here: Focus Areas from the Science Discussion Document, Review
Questions/Comments on Day 1, Rob Janzen, ClimateCHECK

9:15 Where do we go from here I? — Break-Out groups, Fiona Law, Process Facilitator

All participants were assigned to one of three Groups
Each group received a Discussion Guide to facilitate the decision-making process

1:00 Break Out Group Presentation of Options, Fiona Law, Process Facilitator

Groups presented the results of their discussion in order of: Group 3, Group 2, Group 1
Only designated participants voted on Decisions recommended by Groups

3.4.2.2 Recommendations by Discussion Groups

On Day 2 (29 October), the Workshop participants discussed issues in three separate groups and then
reconvened to report their findings and recommendations to the assembled participants.

GROUP 1T Measurement and Emission Factors Group (M&F)

As instructed in the Discussion Guide provided (Appendix 3), Group 1 worked toward the desired
outcomes as follows:

Validate fundamentals of the Protocol — scope, baseline, incrementality, other interactions.
Participants understand the Intergovernmental Panel on Climate Change’s (IPCC) Tier 1
guidance, and Canada’s specific methodology, derived from the IPCC to develop N,0 Emission
Factors for the National Emissions Inventory.

Ensure compatibility with, and linkage to, other protocols

Gaps in our Understanding

Group 1 made the recommendations for acceptance as follows:

Recommend including GHG reductions from not manufacturing N fertilizer (needs more work,
clarification of who owns credits, conservative effects, etc).

Use historic benchmark (farm-specific), with regional emission factors and formulae derived for
the National Emissions Inventory.

Use farm data from 3 years prior to establish the baseline, and if new crops are added to the
farm’s rotation 3 years of data are needed to add the crop to the project.

Emissions per hectare for each crop in the project as the standard metric.

Group 1 provided a summary of gaps in research or knowledge as follows:

Ownership of off-farm GHG emissions

Verification of farm-specific baseline activity data

Link between regional inventory methodology and farm-specific activities

Verify/quantify amount of reduction at end of season? Soil test?

Improving confidence in emission factors with improved measurement and modeling
methodologies.

How to handle a shift in crop mix (e. g. pulse crops)?

How to handle a baseline year that is highly divergent?

How to include more efficient use of manure N (rates, handling, injection)? Another Workshop?

15
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Address adaptation of inventory methodology from regional to farm specific (e.g. irrigation,
texture, depressions)

GROUP 2 - Practices and Technologies (P&T)
As instructed in the Discussion Guide provided (Appendix 3), Group 2 worked toward the desired
outcomes as follows:

Determine the components of the 4R N stewardship plan for each level of the NERP.
Define Right Product formulations.

Define Right Time practices and technologies.

Define Right Place practices and technologies.

Gaps in our understanding — needs in the Nutrient Stewardship Plans

Group 2 made the recommendations for acceptance as follows:

The practices for the NERP are outlined as follows:

1. Use of ammonium-based formulations, but AN and UAN need to be included in for surface
applied application, under irrigation

2. Use of controlled release formulations (included as an option already in Group 2)

Use of split applications in irrigation and high-moisture eco-zones (included as an option

already in Group 2)

Banding (up to 10 cm and need input on Seedbed Utilization)

Application rates specific to landscape position

Application to cool soils in fall

Apply in spring

Include use of nitrification inhibitors (urease and N inhibitors)

. Include use of manure with determination of N content.

NERP should be designed with simple, intermediate and advanced levels with modifiers for

each eco/climatic zone

NOTE — the eco-climatic zone differentiation will be captured as a result of the Tier Il calculation

formulae and emission factors of the national inventory approach, and the division of the Prairie

Region from the Humid Regions of Canada will reflect different sets of practices with

appropriate modifiers.

N plans should be developed as follows:

1. General guidance provided (Agree)

2. Content prescribed (Agreed)

3. Advisor or qualified professional sign off (Agreed)

Ensure NPKS sufficiency to achieve realistic target yields

w

©oo~No U

Group 2 provided a summary of gaps in understanding or knowledge concerning the design of the 4R N
stewardship plans as follows:

Pulse crops need to be reviewed in terms of economic and market impact

Some S and P products show promise in slowing nitrification, but more research needed.

Chart on page 20 of the Science Discussion document needs more work

Need more work on N balance in pulses

The term “N efficiency” needs further definition

We are unsure that the N,O emissions under long-term No-till are fully understood particularly
in Eastern Canada.
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For the intermediate level, must determine concave and convex field sectors and other spatial
characteristics, i.e. salinity.

GROUP 3 - Quantification for NERP Levels (LQ)

As instructed in the Discussion Guide provided (Appendix 3), Group 3 worked toward the desired
outcomes as follows:

Determine which BMPs should be required for each level of the Protocol/N Stewardship Plan.
Derive a relationship between sophistication of landscape classification (i.e. none vs
concave/convex vs GIS-directed) and the degree of emission reduction expected.
Clarify/support/derive appropriate modifiers.

Identify gaps

Group 3 made the recommendations for acceptance as follows:

The NERP should be designed to generate GHG reduction credits according to a multi-level

system.

The multi-level system should be made up of three levels: Basic, Intermediate, Advanced.

NOTE — terminology change: Simple to Basic.

The description of BMPs for the different levels of the NERP (Table 5 in the Science Discussion

Document) should be modified as follows:

1. The requirement for shallow placement should be removed for all levels

2. Consideration of slow / control release fertilizers should be removed from Basic level, and
these materials should be described as “Slow / controlled release fertilizers” and “inhibitors
/ stabilized nitrogen”. Added these materials to the Right Product for Intermediate and
Advanced levels, and conditional to fall application for Intermediate and Advanced.

3. For the Basic level, recommended no changes to the Right Product and Right Rate
categories, but the Right Time category needs to be defined to provide a specific threshold
of soil temperature to replace the term, ‘cool’.

4. For the Intermediate level, Right Product was expanded to add “slow / controlled release,
inhibitors / stabilized nitrogen”, the concave/convex terminology from Right Rate was
replaced with ”...according to qualitative estimates of field variability (landscape position,
soil variability)”, and under Right Time the fall application was qualified with “if using slow /
controlled release fertilizer or inhibitors / stabilized nitrogen”.

5. Forthe Advanced level, added “slow / controlled release, inhibitors / stabilized nitrogen
based on quantified field variability” under Right Product, concave/convex terminology in
Right Rate was replaced with ”...quantified field variability (precision farming techniques,
such as digitized soil maps, grip sampling, satellite imagery, real time crop sensors)
complimented by in season crop monitoring”, and the fall application in Right Time was
qualified with “if using slow / controlled release fertilizer or inhibitors / stabilized nitrogen”.

6. Proposed modifiers as beginning points for further discussion of 0.8 for Basic level, 0.6 for
Intermediate level, and 0.5 for Advanced level.

Group 3 provided a summary of gaps in understanding or knowledge concerning the design of the 4R N
stewardship plans as follows:

Potential sub-levels based on soil zones, climate, etc.
17
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e N,0 emissions from nitrification of ammonium vs. losses from de-nitrification of nitrate.
e Quantify benefits (or lack thereof) of split application

e Additional guidance on “Right Place” (surface vs subsurface).

e Modifiers have very low certainty.

¢ Benefits of site specific / precision management.

o Differences between irrigated and dry-land systems.

e N,O loss from ammonium sulfate.

3.4.2.3 Decisions by Polling

On Day 1, all Workshop participants were given the opportunity to vote. In total, 38 participants voted.
The numbers inside boxes represent actual number of votes per option.

The NERP should be designed to comply with the criteria of the Alberta Offset System and
Canada’s Offset System.

1. Disagree — comply with Alberta Offset System only =4
2. Agree —comply with Alberta and Canadian systems = 34

89% CONSENSUS — Accept today to comply with Alberta and Canadian systems

Categories of emissions within the scope of the NERP should include fertilizer, manure, residues
and irrigation:

Strongly Disagree =3
Disagree=1

Agree = 16

Strongly Agree = 18

PwwnNnPRE

89% CONSENSUS — AGREEMENT accepted as part of the standardized protocol for GHG emissions
reduction

Categories of emissions within the scope of the NERP should exclude tillage modifications and
summerfallow:

Strongly Disagree = 2
Disagree =4

Agree =15

Strongly Agree = 17

PwNPE

84% CONSENSUS - AGREEMENT Exclude tillage and summerfallow as part of the standardized protocol
for GHG emissions reduction

18
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Strongly Disagree = 1
Disagree =0

Agree =18

Strongly Agree = 19

PwNPE

The 4R approach — Right Rate @ Right Time, Right Form and Right Placement — is appropriate:

97% CONSENSUS - AGREEMENT Accept today as part of the standardized protocol for GHG emissions

reduction

A 4R Nutrient Stewardship Plan is the Gateway for the Protocol:

Strongly Disagree =0
Disagree =2

Agree =20

Strongly Agree = 16

PwnNnpRE

95% CONSENSUS - AGREEMENT Accept today as part of the standardized protocol for GHG emissions

reduction

Different Performance Levels of Stewardship are an element of the Protocol to provide
flexibility to producers:

Strongly Disagree = 1
Disagree =2

Agree =20

Strongly Agree = 15

Bl

92% CONSENSUS - AGREEMENT Accept today as part of the standardized protocol for GHG emissions

reduction

On Day 2 voting privilege was granted according to technical/scientific expertise. Of the total Workshop
participants, 21 had the academic and professional credentials to vote. The numbers inside boxes

represent actual number of votes per option.

clarification):

1. Accept=4
2. Accept with more work =11
3. Hold fornow =4

Recommend including GHG reductions from not manufacturing N fertilizer (needs more work,
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79% CONSENSUS ¢ NOT ACCEPTED - This option received 79% who agreed or strongly agreed; the
Committee will determine whether or not to move forward; definitely needs more work following the
workshop: 19 of 21 voters

Baseline Scenario - Use Historic Benchmark (farm-specific):

1. Accept=15
2. Accept with more work = 6
3. Holdfornow=0

100% CONSENSUS - ACCEPT This option is accepted today as part of the standardized protocol for GHG
emissions reduction

Baseline Years — Use farm data from 3 years prior to entry into project:

1. Accept=14
2. Accept with more work = 6
3. Holdfornow=1

95% CONSENSUS - ACCEPT This option is accepted today as part of the standardized protocol for GHG
emissions reduction.

Functional Equivalence — Emissions per hectare for each crop of the project:

1. Accept=17
2. Accept with more work = 3
3. Holdfornow=1

95% CONSENSUS - ACCEPT This option is accepted today as part of the standardized protocol for GHG
emissions reduction.

To decrease N,O emissions, implement use of ammonium-based formulations, but Ammonium
Nitrate and Urea Ammonia Nitrogen need to be included for surface applied:

1. Accept=11
2. Accept with more work = 8
3. Hold for now =2

90% CONSENSUS - ACCEPT This option is accepted today as part of the standardized protocol for GHG
emissions reduction with more work after the workshop.
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To decrease N,O emissions, include use of manure with determination of N content:

1. Accept=10
2. Accept with more work =11
3. Holdfornow =0

100% CONSENSUS - AGREEMENT This option is accepted today as part of the standardized protocol for
GHG emissions reduction with more work after the workshop.

The NERP should be designed to generate GHG reduction credits according to a multi-level
system:

1. Accept=20
2. Accept with more work =1
3. Holdfornow =0

100% CONSENSUS - AGREEMENT Accept today as part of the standardized protocol for GHG emissions
reductions protocol

The multi-level system should be made up of three levels: basic, intermediate and advanced
levels

1. Accept=18
2. Accept with more work = 3
3. Holdfornow=0

100% CONSENSUS - AGREEMENT Accept today as part of the standardized protocol for GHG emissions
reductions protocol

The 4R N plans should be developed with General Guidance provided, Content prescribed, and
Advisor sign-off:

1. Accept=18
2. Accept with more work =3
3. Holdfornow =0

100% CONSENSUS - AGREEMENT This option is accepted today as part of the standardized protocol for
GHG emissions reduction.
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The NERP should be designed to generate GHG reduction credits according to a multi-level
system:

1. Accept=20
2. Accept with more work =1
3. Holdfornow =0

100% CONSENSUS - AGREEMENT Accept today as part of the standardized protocol for GHG emissions
reductions

The multi-level system should be made up of three levels: basic, intermediate and advanced
levels:

1. Accept=18
2. Accept with more work =3
3. Holdfornow =0

100% CONSENSUS - AGREEMENT Accept today as part of the standardized protocol for GHG emissions
reductions

Remove the requirement for “shallow” placement for all levels :

1. Accept=7
2. Accept with more work =13
3. Holdfornow =1

95% CONSENSUS - ACCEPT This option will be acceptable but needs more work following the workshop;
consider changing the wording to ‘concentrated placements’?

Right Product/Right Time changes for Intermediate and Advanced - slow / controlled — inhibitors
/ stabilized N:

1. Accept=11
2. Accept with more work =9
3. Holdfornow =1

95% CONSENSUS - ACCEPT This option will be acceptable but needs more work following the workshop.
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Basic level — Right Time, remove or use controlled release fertilizer formulation:

1. Accept=16
2. Accept with more work =5
3. Holdfornow =0

100% CONSENSUS - ACCEPT This option is accepted today as part of the standardized protocol for GHG
emissions reduction for Prairie conditions.

Intermediate level — Right Product/Rate/Time as per edited table:

1. Accept=10
2. Accept with more work =11
3. Holdfornow =0

100% CONSENSUS - ACCEPT This option is accepted today as part of the standardized protocol for GHG
emissions reduction with more work after the workshop.

Advanced level — Right Product/Rate/Time as per edited table:

1. Accept=12
2. Accept with more work =9
3. Holdfornow=0

100% CONSENSUS - ACCEPT This option is accepted today as part of the standardized protocol for GHG
emissions reduction with more work after the workshop.

Proposed Modifiers — To have modifiers with incremental values as one moves from Basic up to
Intermediate to Advanced :

1. Accept=8
2. Accept with more work =13
3. Hold fornow =0

100% CONSENSUS - ACCEPT This concept of modifiers is acceptable, but this option needs more work
following the workshop. No vote occurred on the numbers as the technical/scientific experts were not
comfortable with the modifiers proposed.
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3.4.2.4 Discussion Points from Consultation Workshop

Although the comprehensive and innovative interaction among participants during the Consultation
Workshop raised a number of discussion issues, a few of the main issues addressed are described as
Discussion Points in this Consultation Report.

Discussion Point 1: The participants agreed the modifiers may be reasonable, but require more
justification. Focus should be on mitigating risk for the modifiers with more substantiation associated
with them to justify the numbers. At each level, there are clearly practices for the Prairies that we can
hang some demonstrated reductions from, if not the entire combination of BMPs in each level. Science
experts supported a two-tiered approach to justification: (1) the modifiers are reasonable based on the
degree of nitrogen use efficiency would be expected by implementing the 4R N stewardship plan and
BMPs of the NERP; and (2) evidence is available to support the conclusion that single BMPs (such as
applying fertilizer in spring) can by themselves achieve reductions in the range of the proposed
modifiers.

Discussion Point 2: The Plenary Group decided that to manage the risk of N,0 emissions in all levels of
the NERP, it is necessary to define ‘cool soils’. The threshold of <10° Celsius was proposed to meet the
requirement of a “cool soil”, but further work was recommended to justify this approach.

Discussion Point 3: Some participants voiced concern over inclusion of controlled release fertilizers in
Right Product. They noted that it is an option in the Right Product, but it could also be included under
Right Time for application of fertilizer in the fall in the Intermediate and Advanced as a risk mitigation
technique.

Discussion Point 4: A question was raised as to whether there is enough distinction between levels,
noting that the Right Rate column is basically the crux of the progressive nature of the protocol with the
other 4R areas quite consistent throughout the levels of NERP.

Discussion Point 5: The Workshop participants determined that the BMPs should apply to inorganic
fertilizers only, and should be considered valid for western Canadian combinations for each level of the
NERP — a parallel process will be needed to define the BMPs appropriate for each of the three levels in
the more humid regions of Canada.

Discussion Point 6: It became clear in the sessions that additional guidance for management plans will
be needed, and that credentials will need to be defined to identify approved professional advisors.

4 Protocol Framework

Based on the decisions of the Consultation Workshop, the framework of the NERP emerged as follows:

4.1 Eligibility Criteria

According to the decision of the participants of the Consultation Workshop, the NERP will be designed
to comply with the criteria of both the Alberta Offset System and Canada’s Offset System. The two
systems have similar requirements, but the current list of eligible BMPs is designed for Prairie
conditions, and a parallel list will need to be developed for the humid areas of Canada.

4.2 Scope

The participants of the Consultation Workshop achieved consensus agreement to approve the
fundamentals, boundaries, emissions quantification approach, and eligible activities for the NERP.
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4.2.1 Fundamentals

The participants of the Consultation Workshop ratified the requirement for farm-specific activity data.
Thus, the Canada-specific quantification methodology will be applied to calculate emissions according to
the practices in place on each farm in the baseline scenario and in the project condition.

Second, the Workshop participants approved a graded approach for the proposed NERP, with
increasingly comprehensive requirements and corresponding increasingly large reductions. This
approach will allow project proponents to choose the level of intensity of monitoring suitable for their
enterprise (Basic, Intermediate, or Advanced), but will motivate these proponents to improve to the
most advanced levels of landscape-directed N management.

4.2.2 Boundaries

As confirmed in the Consultation Workshop, the NERP addresses only the GHG emissions and reductions
occurring on the farm. This means that if NERP participants use less fertilizer, no GHG reduction credits
will be generated as a result of decreased requirement to manufacture and distribute N fertilizers. And,
the NERP includes only the GHG emissions and reductions associated with N,O emissions from soil.
Thus, emissions from sources such as fuel use are predicted to be similar in the baseline scenario and
project conditions. This decision is considered conservative, since an expected benefit of the BMPs
implemented in the NERP is increased crop productivity per unit of N input.

However, Workshop participants expressed strong interest to pursue reductions from avoided
manufacture of fertilizer. This potential source of reductions could be important if BMPs implemented
in the NERP lead to using less N fertilizers in the project condition while achieving crop yields equal to or
greater than yields in the baseline scenario.

4.2.3 Emissions Quantification

The Workshop participants confirmed GHG emissions quantified by the NERP in the baseline scenario
and project condition should be calculated according to the country-specific methodology used in
Canada’s National Inventory Report. In this methodology, the direct and indirect emissions of N,O from
soil are calculated according to the categories of synthetic fertilizer, livestock manure added as fertilizer,
crop residue decomposition, and irrigation. These categories thus are not to be confused with BMPs,
but rather represent the framework within which the influences of the NERP BMPs are estimated. The
NERP will not address the categories of modification of tillage practices and summerfallow, because
these categories are addressed in other quantification protocols.

4.2.4 Eligible Activities

The participants of the Consultation Workshop endorsed the foundation for implementation of the
NERP; namely, the 4R stewardship model promoted by the Canadian Fertilizer Institute and the Fertilizer
Institute. Further, the participants supported the concept of using BMPs corresponding to the
performance areas of the 4R stewardship model (Right Product @ Right, Right Time, Right Place),
applied according to the flexibility offered in three implementation levels, and allowing participation of
land receiving manure.

The participant also agreed that the gateway to the NERP, the change of practice definitive to the
additionality and incrementality of the NERP, is implementation of a comprehensive 4R N stewardship
plan to integrate the eligible BMPs.
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4.3 Baseline

The deliberations of the Consultation Workshop endorsed the use of a historic benchmark (farm-
specific), with regional emission factors and formulae derived for the country-specific approach used for
the National Inventory Report. The participants of the Workshop decided the use of farm data from
three years prior to the project is the most appropriate approach to establish the average baseline
emissions for each crop on each farm. And, if new crops are added to the farm’s rotation, three years of
data are needed to add the crop to the project. To ensure functional equivalence of baseline scenario
and project conditions, the Workshop participants determined that emissions per hectare for each crop
in the project should be the standard metric.

The participants of the Consultation Workshop stressed, however, that the final NERP should give
detailed guidance concerning a number of issues with respect to calculation of baseline emissions. The
NERP should prescribe how project proponents should handle a shift in crop mix (e. g. if pulse crops are
included in rotation). Also, the NERP participants should have clear guidance to deal with a baseline
year that is highly divergent. As well, the discussions in the Consultation Workshop pointed out the
potential need for adaptation of the National Inventory methodology to the farm scale. And, the
Workshop participants encouraged development of more comprehensive guidance for use of manure.
These decisions will require further development.

4.4 Project

The participants of the Consultation workshop generally endorsed the project approach for the NERP as
proposed in the Science Discussion Document. And, where approval was not given, the participants
were waiting for further justification of design elements rather than opposing the project design.

4.4.1 Approved Principles and Practices

The participants of the consultation workshop endorsed the general principles of the NERP projects.
These principles include (1) development within the 4R framework, (2) use of the 4R N stewardship plan
as the definitive practice change, and (3) implementation at three levels of intensity of management and
monitoring.

In addition, the participants of the Consultation Workshop approved the practices for integration of
these principles into Basic, Intermediate, and Advanced levels of the NERP, characterized by increasingly
landscape-specific 4R N stewardship plans and BMPs (Table 2).

However, a number of issues were identified where further development was required. First, decisions
concerning the values for the reduction modifiers were deferred, because the designated scientific
experts with voting privilege were not comfortable voting on these values as yet. The consensus was
that, although the values of the modifiers appeared reasonable, further documentation and justification
was necessary to provide the foundation for a vote. Second, Workshop participants voiced the need to
clarify the definitions related banding of fertilizer, particularly the relationship of band width / depth to
seed bed utilization. Third, participants pointed out that, specifically in humid areas and under
irrigation, the use of ammonium nitrate and urea ammonium nitrate for surface or split application may
have merit for decreasing N,O emissions. Finally, a few participants stressed that research remains
necessary (1) to make landscape-directed N fertilizer recommendations, and (2) to understand the
contribution of N,O from nitrification.
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Table 2. Differentiation of 4R N stewardship plans and BMPs for the levels of the NERP as revised by
the decisions of the Consultation Workshop.

controlled release
fertilizers or
inhibitors or
stabilized nitrogen
based on quantified
field variability

soil maps, grid sampling,
satellite imagery, real
time crop sensors.)
complimented by in
season crop monitoring

using controlled
release fertilizer or
inhibitor / stabilized
nitrogen

Right Product Right Rate Right Time Right Proposed
Place Modifier
Basic Ammonium-based Apply N according to Apply in spring, or Applyin | 0.8
formulation. recommendation of 4R split apply, or after bands
N stewardship plan, soil cools in fall
using annual soil testing
and/or N balance to
determine application
rate.
Intermediate | Ammonium-based Apply N according to Apply in spring, or Apply in 0.6
formulation qualitative estimates of | split apply, or after bands
Use slow / field variability ( soil cools in fall if
controlled release (landscape position, soil | using slow / controlled
fertilizers or variability) release fertilizer or
inhibitors or inhibitors / stabilized
stabilized nitrogen. nitrogen
Advanced Ammonium-based Apply N according to Apply in spring, or Apply in 0.5
formulation quantified field split apply, or after bands
Use slow / variability (e.g. digitized | soil cools in fall if

4.4.2 Design of the 4R N Stewardship Plan

The participants of the Consultation Workshop endorsed using (1) the Right Product @ Right Rate, Right
Time, Right Place model as the foundation of the NERP, and (2) a 4R N stewardship plan as the definitive
change in practice to enrol in the NERP. These decisions reinforce the need for an approach to design

the project 4R N plans in manner which can be verified as accurate and comprehensive.

The participants of the Consultation Workshop agreed that the NERP should contain general guidance
for development of 4R N stewardship plans, and should prescribe the content of these plans. As well,
the Workshop participants determined qualified advisors should provide approval of these 4R plans, to
facilitate the verification process.

However, the Workshop participants also raised a number of issues requiring further development
concerning content of the 4R N stewardship plans. The participants pointed out the input of N in
manure can be addressed in the 4R N management plan, but more development is needed to prescribe
the components of a 4R N plan to decrease N,O emissions from manure N. Similarly, participants
stressed more effort is needed to prescribe the management of pulses in the 4R N stewardship plan.

As well, the Workshop participants pointed out more work will be needed to describe how qualified
advisors can assure the 4R N stewardship plans are accurate and comprehensive. Participants were
concerned that insufficient professionals (Certified Crop Advisor, Professional Agrologists, etc.) exist to
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fill the need if many farms in Alberta requested a 4R N stewardship plan. Other participants wondered
how existing or new advisors could be accredited (1) to design these 4R N stewardship plans and (2) to
attest to the appropriate implementation of these plans. The representative of the Canadian Fertilizer
Institute informed the group that some programs are in development to train agricultural professionals
in the Right Product @ Right Rate, Right Time, Right Place system.

5 Protocol Development T Next Steps

To address the further development recommended at the Consultation Workshop, the Contract Steering
Committee has implemented the following initiatives:

e Compile evidence and rationale to support derivation of reduction modifiers for each level of
NERP, and circulate to scientific/technical experts for decision. The Committee will draft a
Decision paper to circulate to the technical/scientific experts for their judgment. The Decision
Paper will recommend modifiers for each level, with substantiation based on prairie research
that demonstrates N,0 emission reductions for a certain practice in each level. It is conservative
to ignore any additional reductions arising from the companion BMPs;

e |dentify data sources for 5 or 10 year averages of fall soil temperatures across the Prairies to
determine dates for 10° Celsius or below thresholds; and correlate that with significant dates for
eco-district or eco-region levels (whichever seem more appropriate) after which the soils are
deemed ‘cool’ enough for fall application;

e Resolve the issue of ‘banding’ or ‘concentrated placement’ for surface and subsurface
application situations, including assessment of Seed Bed Utilization;

e Complete ‘Scenario Analysis’ for possible Baseline-Project situations — predict possible
combinations of baseline and project conditions to refine eligibility criteria;

e Decide on when and how to apply inventory modifiers for eco-district/eco-region levels — tillage,
topo, irrigation and texture;

e Develop the general guidance and content needed in the NERP to prescribe the design of 4R N
stewardship plans, and determine the expertise and credentials needed to accredit
professionals who are qualified to approve these plans;

e Begin to assess options for increasing capacity of professional advisors to provide assurance for
the credibility of design and implementation of 4R N stewardship plans;

e Consider issues of a broader scope for the NERP, including use of pulses in rotation and inclusion
of GHG emission reductions from avoided fertilizer manufacture; and

e Initiate development to adapt NERP to eastern Canada and to all parts of the USA.
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