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ABSTRACT  

The New Zealand’s greenhouse gases inventory currently uses a country-specific methodology to compute 

methane emissions occurring during farm dairy manure management. Unfortunately, this methodology is 

mathematically flawed and based on highly uncertain and potentially irrelevant data. These errors and 

uncertainties have contributed to a perception that the amount of methane emitted during manure management 

is negligible in comparison to enteric emissions, and this perception is at the foundation of New Zealand 

investment strategy for mitigating the carbon footprint of its dairy sector. Our research instead demonstrates 

methane emissions during manure management, which are technically easy to mitigate, are indeed significant.  
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1 INTRODUCTION  

Farm dairy effluent (FDE) is generated when manure, urine and other wastes are washed-down during milking. 

In NZ, most dairy farms treat or store FDE under anaerobic conditions promoting the generation and 

atmospheric release of methane, a potent greenhouse gas. In addition, an increasing amount of manure is 

collected from feed, stand-off and wintering pads and the contribution of these organic waste streams to 

methane emissions is currently ignored. The current NZ inventory thus estimates that the amount of methane 

released during manure management (19.96 Gg in 2011) represents ‘only’ 2% of the total emission from dairy 

farming. Based on this perceived low significance, there has been little incentive to mitigate emissions during 

FDE management in New Zealand. Our research has however identified significant flaws and inaccuracies in 

the methodology and input data used by the NZ greenhouse inventory (Chung et al., 2013; Pratt et al., 2014a).  

2 METHODS  

The methodology and data sets used in the present analysis are described in the literature (Chung et al., 2013, 

Laubach et al., 2014, Pratt et al., 2012; Pratt et al., 2014a; Pratt et al., 2014b). Given the current NZ methodology 

for quantifying methane emissions during FDE management is flawed and based on uncertain data, an adapted 

Tier 2 IPCC 2006 methodology was used as described in Laubach et al., (2014). In brief, methane emissions 

from manure management (M) were computed as: 
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Where M is the total amount of methane emitted in the year considered (kg CH4), B0 is the ultimate biochemical 

methane potential of dairy manure (m3 CH4 kg FDM-1); FDMm is the monthly “faecal dry-matter output” of 

lactating dairy cows (kg FDM); MSt is the fraction of FDMm treated in each treatment system considered, and 

MCFt represents the methane conversion factor associated with each treatment system considered (e.g. 0.74 at 

15°C for anaerobic ponds, IPCC 2006).  

FDMm can be obtained from the current NZ Inventory (MfE, 2013). The B0 value of dairy manure can be 

derived from the value of 0.24 m3 CH4 kg VSmanure
-1 representative of the Oceania region (IPCC 2006). The 

values of MSt and MCFt can be obtained from national survey and IPPC default values (Laubach et al., 2014; 

Ledgard and Brier, 2004; Luo et al., 2013). Advantageously, this methodology also allows estimating CH4 

emissions from non-manure wastes entering anaerobic ponds (Chung et al., 2013).   

3 CONCLUSIONS  

Based on the extensive monitoring of 4 farms (Pratt et al., 2012) and additional data, we have established that 

the NZ inventory has considerably underestimated methane emissions during FDE management (Figure 1) and 

that this category actually represents 6-10% of the total emissions from dairy farming (Chung et al., 2013; Pratt 

et al., 2012; Laubach et al., 2014). Furthermore, pressures to improve nutrient and water management cause NZ 

dairy farmers to increasingly adopt farming practices contributing to further increase the magnitude and relative 

importance of methane emissions during FDE management (Laubach et al., 2014; Ledgard and Brier, 2004; Luo 

et al., 2013).  

 

Figure 1: Comparative assessment of methane emission during dairy manure management in New Zealand 

adapted from Laubach et al. (2014):  ‘Current’ represents the current estimated for year 2009; Scenario A 

represents farm management practices associated with the assumptions currently used in the NZ Inventory; 

Scenario B represents changes in farm management practices based on Luo et al. (2013) and Laubach et al. 

(2014) surveys and analysis. 

 

The good news is, however, that these emissions represent the ‘low hanging fruit’ of climate change mitigation 

during dairying because technologies that can efficiently recover methane or prevent its formation are already 

available on the market (Figure 2; Pratt et al., 2014b; Shilton et al., 2010). A change of research investment 

strategy is therefore urgently needed nationally. 

 



 

Figure 2: Comparative assessment of mitigation potential (%) of enteric emissions reduction (white) and 

manure management emissions reduction (grey) strategies, adapted from Pratt et al. (2014b). 
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