
Nitrogen Management  

Project Protocol (NMPP) 

Workgroup Meeting # 6  
January 25, 2012 

9 am – 11 am PST 



Agenda 

 Updates 

 Review of additionality and “standardized approaches”  

 Summary of new research on industry trends in nitrogen (N) 

application rates, N use efficiency, and other N 

management practices 

 Discussion of proposed performance standard approach for 

N rate and other N management practices 

 Next steps 
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NMPP Development Progress 
Methodology Synthesis Paper May 6, 2011 

Workgroup Meeting 1 (conference call) May 18, 2011 

Workgroup Meeting 2 (conference call) June 27, 2011 

Background Paper Completed (draft) July 18, 2011 

Draft protocol to workgroup July 27, 2011 

Workgroup Meeting 3 (Los Angeles) August 1, 2011  

Science Advisory Committee Meeting (Los Angeles) September 7, 2011 

WG Meetings 4 (conference call) October 25, 2011 

WG Meetings 5 (conference call), continuation of mtg 4 November 11, 2011 

Second Phase of Background Research Oct - Dec 2011 

Science Advisory Committee (conference call) January 17, 2012 

WG Meeting 6 (conference call) January 25, 2012 

Draft Protocol for WG/SAC review March 2012 

Revised protocol & start of 30-day public comment period April 2012 

Public workshop April 2012 

Protocol adoption by Reserve Board June 27 2012 



Latest Developments   

 SAC meeting report posted online (Nov 23) 

 RCPP adopted by Reserve Board (Dec 14) 

 Phase 2 research coming to a close 

– Performance standard research (posted Dec 22) 

– Development of “leakage” methodology (posted Dec 22) 

– Quantification approaches case studies (coming soon) 
• Case studies comparing Tier 1, 2, and 3 calculated values to field measurement of N2O 

• CA tomato (conventional vs. integrated system) and NCR corn (fertilizer rate and type) 

 “Final” Criteria and standards for quantification of N2O (early Feb) 

 Quantification approaches in development 

 Legal requirements research, water quality in CA (ongoing) 

 Performance standards in development (today’s topic) 



Progress and Priorities Summary 
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Priority list of practices 

to include in NMPP 

(based on SAC report) 

Comprehensive  data 

available to develop 

performance 

standard (USDA 

ARMS)? 

Is there a quantification method 

available? Do we have data to 

develop a method? 

Reduce N Applied w/out 

Going Below N Demand 

Yes MSU Tier 2 model 

Bauwman and Tonitto data sets 

Use of Nitrification and 

Urease Inhibitors 

Yes (for nitrification 

inhibitors) 

Switch from anhydrous to 

urea 

Switch from Fall to Spring 

Application 

Yes 

Change to Slow Release 

Fertilizer 

Change to Fertigation Have data from case study 

Apply N Closer to Roots Possibly (tbd) 

Add N Scavenging Cover 

Crops 



Standardized Approaches  
(VCS Standard 3.0 draft) 

 Performance measures:  establish performance benchmark metrics for 

determining additionality and/or the crediting baseline 

– Typically intensity based (tons CO2/output or N applied/yield) 

– When metrics for additionality and baseline are different, the metric for additionality 

should be more stringent 

– Metrics may represent average performance level for a project (meaning it’s not 

necessary to meet performance levels for every single field or acre) 

– Benchmark is set based on understanding performance within the sector, generally by 

looking at the distribution of performance within a sector 

– If there is heterogeneity of performance that may be practically achieved by projects, 

multiple benchmarks or correction factors may be required  

– If analysis of performance in the sector shows a clear trend of improvement, 

performance metrics must take this into account 

6 



Standardized Approaches  
(VCS Standard 3.0 draft) 

 Activity methods or “positive list”: a list of technologies or practices 

applied within a given context are automatically considered additional 

– Sector specific data must be analyzed to determine if a project type should 

be on a positive list, specifically must analyze activity penetration, financial 

viability, and/or revenue streams 

– Must demonstrate that the project activity has a low level of penetration 

relative to its maximum adoption potential 

– “The level of penetration of the project activity shall be no higher than five 

percent” 

– If the project activity has not been commercially available for less than three 

years and penetration rate is low, further analysis of barriers may be 

necessary 
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Today’s Ultimate Discussion 

 Consideration of a performance benchmark metric 

for nitrogen application rates 

 Discussion of criteria for developing a “positive list” 

for other nitrogen management practices 
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Metrics for PSTs: Absolute N rates 

 Historic field-specific records of N application rates 

 State-level average N application rates and relative standard errors 

(RSE) are available from NASS/USDA. A full distribution of N application 

rates could enable setting thresholds based on percentiles instead of 

averages.  

 When recommended rates are 

predictably related to actual N 

application, recommended rates 

could serve as useful proxy for 

common practice 

 Recommended N rates are often 

available from land grant 

universities 

 e.g. the Corn Nitrogen Rate 

Calculator from Iowa State 

University 



Adoption of N rate recommendations 

 Factors influencing farmers’ nitrogen fertilizer application decision 

(copied from USDA/ERS 2011 N Use report)  

As most farmers are using routine practice to set their N fertilization rate, it 

would be sensible to set a crediting baseline based on historical practice.  



MRTN vs. actual N rates suggests MRTN 

does not predictably go beyond common 

practice 

 Red cells indicate MRTN N rates that are greater than the actual corn N fertilization rate at 
a specific year 

 Green cells indicate MRTN N rates that are smaller than the actual corn fertilization rate at 
a specific year 

 



Metrics for PSTs: Relative N 

rates 
 Relative N rates aim at better quantifying the available soil mineral N by 

taking into account a simple field-specific N balance 

 Promote N application rates appropriate for individual fields based on 

producers’ experience and knowledge of soil characteristics. 

 Example: N removed-to-N applied in USDA/ERS 2011 N use report 

– Best management practices for N application rate were assumed when the 

N application did not exceed 40% of N removed by harvest. 

– In USDA/ERS 2011 N use report, 65% of corn acres met the latter N rate 

criterion. 
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The N cycle in the context of 

relative N rate metrics 



Definition of RTAs  
(Removed To Available) 
 RTA1: Based on applied and harvested N 

– RTA1 = N_removed / N_applied 

– N_removed = crop_yield * N_content 

– The 40% N threshold used by USDA/ERS 2011 N use report corresponds with an RTA1 of 0.71  
 

 RTA2: Based on applied, harvested and residual soil N 

– RTA2 = N_removed / (N_applied + residual_N)  

– Residual N can be based on results from soil N test or on the partial N balance from the previous 

year, taking into account leaching 
 

 RTA3: Based on applied and harvested N and N credit from a legume in the rotation 

– RTA3 = N_removed / (N_applied + legume_N) 

– Legume_N is often assumed to be 40 lb N acre-1 

 

 RTA4: Based on applied, harvested and residual N and N credit from legume in rotation 

–  RTA4 = N_removed / (N_applied + residual_N + legume_N) 
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 Green cells indicate RTAs that meet the USDA criterion (i.e. RTA > 0.71).  

 Red cells indicate RTAs that are greater than 1 

 



Sector Trends in Performance:  

N use efficiency 
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Activity Penetration Trends 

for Nitrogen Inhibitors: Corn 
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Activity Penetration Trends for 

Nitrogen Inhibitors: Cotton 
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Activity Penetration Trends 

for Spring Application: Cotton 
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Performance Standard for  

N Application Rate  

 

 

 Performance benchmark metric for projects that reduce N 

rate would be based on a RTA metric 

 Project RTA must be calculated using average project data 

(e.g., N application rate, yield, N content) across all fields in 

the project, possibly stratified by state and crop 

 Projects are considered additional when, e.g.: 
– Project RTA meets or exceeds the state and crop-specific average RTA 

– Project RTA exceeds a threshold based on distribution of state averages 

within a region 

 Crediting baseline will be established using site-specific 

historical data (methodology tbd). 
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Benefits 

 Performance metrics for N use efficiency are potentially a very effective 

screen for projects that were likely to reduce N rates anyway 

 RTA is a direct proxy for nitrogen use efficiency 

 RTA’s can be computed with varying degrees of “completeness” 

– E.g., if performance is measured against RTA3, the benefits of using legume 

cover crops is recognized 

 Data are available to derive at least a RTA1 value for many crops and 

states 

 Heterogeneity in RTA values can be captured by stratifying by state and, 

if necessary, soil type categories (possibly using expert judgment and a 

correction factor)  
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Questions for WG 

 What is your general reaction to the RTA metric as 

an indicator of project performance? 

 Any initial thought on how to set an RTA threshold? 

 What are important sources of heterogeneity that 

inform stratification? 
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Performance Standard for  

Other N Management Practices 
 Reserve is developing a “rubric” for when practices can be 

included on a positive list 

 Rubric will consider temporal trends in penetration rates 

when setting thresholds 

 Will strive for consistency with existing standards 

 Identified data sources (starting with USDA ARMS) will be 

evaluated against rubric for an initial positive list 

 Further analysis of barriers for specific circumstances may 

be necessary 

 Expect to refine the rubric through iteration 
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Questions for the WG 

 General reaction to the idea of using a positive list 

 Thoughts/recommendations on setting thresholds 
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Next steps 

 Reserve plans to develop draft performance 

standards based on approaches discussed today 

using best available data 

 Updated complete draft of the NMPP by March 

– Will include: draft performance standards, quantification 

approaches, leakage methodology, and details on 

aggregation adapted from the RCPP 

 WG call to discuss in mid-March 

 30-day public comment period starting in April 
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Thank you! 


