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Date  May 26, 2016 

Ramboll Environ 
707 Wilshire Boulevard 
Suite 4950 
Los Angeles, CA 90017 
USA 

T +1 213 943 6300 
F +1 213 943 6301 
www.ramboll-environ.com 

Mr. J.P. Cativiela 
Cogent Consulting & Communications 
1225 8th Street, Suite 230 
Sacramento, CA 95814 

TECHNICAL ASSESSMENT OF THE SHORT-LIVED CLIMATE POLLUTANT 
STRATEGY 

Dear Mr. Cativiela: 

Ramboll Environ has reviewed the Short-Lived Climate Pollutant Strategy (SLCP 
Strategy). The results of our technical review are presented below. 

SHORT-LIVED CLIMATE POLLUTANT STRATEGY 
The California Air Resources Board (ARB) released the Short-Lived Climate Pollutant 
Strategy (SLCP Strategy) in April 2016. This document identifies the SLCPs of 
concern, namely black carbon, methane, and hydrofluorocarbons (HFCs), and 
proposes a strategy to reduce these emissions in order to achieve statewide climate 
goals. Our review focuses on the actions proposed to reduce dairy methane emissions. 

The SLCP Strategy focuses on the dairy sector as a vehicle to reducing methane 
emissions, with a goal of reducing methane emissions from manure management by 
75 percent by 2030 and from enteric fermentation by 25 percent by 2030. The 
proposed actions for manure management include: 

• Scrape conversion and onsite manure digestion producing pipeline-injected
renewable natural gas vehicle fuel.

• Scrape conversion and transport of manure offsite for centralized digestion
producing pipeline injected renewable natural gas as a vehicle fuel.

• Scrape conversion, collection and open solar drying of manure onsite.

• Scrape conversion and onsite manure digestion for onsite production of renewable
electricity.

• Conversion of dairy operations to pasture-based management.

For reducing methane emissions from enteric fermentation, the SLCP Strategy notes 
recent research on feed supplements that may reduce emissions without affecting milk 
production, and states that ARB will continue to evaluate research on this area. 
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Greenhouse Gases Impacts 
Metrics 
We first want to clarify the units used in the SLCP Strategy as well as other carbon footprint assessments. 
Total emissions of greenhouse gases (GHGs) are a frequent metric used for comparison, however total 
emissions often are not the best metric for comparison. In the dairy sector, at least two alternative metrics 
are available: emissions per head and emissions per unit of milk produced. We believe that the second 
metric is a more useful metric as it accounts for the demand for a product: milk. Decreasing GHG emissions 
per cow is not helpful if the milk production also decreases, necessitating the need for additional cows in 
order to meet the public’s demand. However, increasing milk production while maintaining, or even 
reducing, GHG emissions results in a lower GHG intensity. Thus, we encourage the use of the second metric 
– GHG emissions per unit of milk produced – when discussing potential reduction measures and comparing
management options. 

California’s GHG Intensity 
The SLCP Strategy notes that California’s methane emissions from manure management are higher than 
the U.S. average, and that methane emissions from enteric fermentation are relatively low per gallon of 
milk. It further states that “if dairy farms in California were to manage manure in a way to further reduce 
methane emissions, a gallon of California milk might be the least GHG intensive in the world.”1 We note 
that U.S. dairies have historically improved in this area, reducing the GHG intensity, or methane emissions 
per unit milk production, over time. California dairies have been shown to have lower GHG intensities 
compared to the U.S. average.2 The number of milking cows in California has shown little variation in the 
past 10 years, increasing by only 1% while milk production has increased by almost 13%.3,4 We want to 
recognize the progress that California dairies have made and suggest that continued improvements be 
encouraged rather than inadvertently offset due to legislative requirements. 

Emissions from Farm 
The SLCP suggests that converting dairies to pasture-based systems will reduce methane. Based on the 
current research available, we believe a more nuanced approach is needed. 

Research, as well as basic chemistry, has demonstrated that manure managed aerobically (e.g., solid 
storage, pasture-based systems) emits less methane than manure managed anaerobically.5 However, data 

1 ARB. 2016. Proposed Short-Lived Climate Pollutant Reduction Strategy. April 2016. Page 65. Available at: 
http://www.arb.ca.gov/cc/shortlived/meetings/04112016/proposedstrategy.pdf. Accessed May 2016. 

2 See Attachment A. 
3 California’s annual average milking cow inventory = 1,780,000 head in 2014 and 1,755,000 head in 2005. California’s 

milk production = 42,337 million pounds in 2014 and 37,564 million pounds in 2005. (CDFA 2015 Report). 
4 California Department of Food and Agriculture (CDFA). 2016. California Agricultural Statistics Review, 2014-2015. 

Available at: https://www.cdfa.ca.gov/Statistics/PDFs/2015Report.pdf. Accessed May 2016. 
5 Montes, F., R. Meinen, C. Dell, A. Rotz, A.N. Hristov, J. Oh, G. Waghorn, P.J. Gerber, B. Henderson, H.P.S. Makkar, and 

J. Dijkstra. 2014. Mitigation of methane and nitrous oxide emissions from animal operations: II. A review of manure 
management mitigation options. J. Anim. Sci. 2013.91:5070-5094. 

http://www.arb.ca.gov/cc/shortlived/meetings/04112016/proposedstrategy.pdf
https://www.cdfa.ca.gov/Statistics/PDFs/2015Report.pdf
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has documented that dairy cows fed a high quality total mixed ration (TMR) emit less methane per unit of 
milk produced than cows fed lower quality grass feed.6  

Directly measuring a whole farm’s GHG emissions is a difficult, if not impossible, task. As such, modeling is 
a useful tool to assess the GHG emissions of different farming systems. Multiple modeling studies have 
compared pasture-based systems to dairies with cows fed TMR and with liquid manure storage systems.7,8 
The results suggest that GHG emissions of farming systems vary widely, and that one system does not 
consistently result in fewer emissions per unit of milk produced. In addition, as the SLCP Strategy notes, 
pasture-based systems may be “challenging to implement at many existing, larger dairies in the Central 
Valley.”9 

As such, a strategy that encourages and/or requires conversion to a pasture-based system may result in 
greater methane emissions depending on the farm. In addition, California’s milking cows are currently fed 
high efficiency rations, meaning that, as noted in the SLCP Strategy, “California dairy cows produce low 
enteric fermentation emissions per gallon of milk”.10 Converting to other rations may reduce the milk 
production feed efficiency. Either of these scenarios would be counterproductive to ARB’s goal of reducing 
statewide methane emissions.  

Criteria Pollutants Impacts 
Assembly Bill 32 (AB 32) states that all activities to meet the state’s goals must “complement, and do not 
interfere with, efforts to achieve and maintain federal and state ambient air quality standards”.11 Thus it is 
imperative to recognize how the regional attainment status will be impacted by actions proposed in the 
SLCP Strategy. The San Joaquin Valley (SJV) has the vast majority of milking cows in California. The SJV is 
currently in extreme nonattainment for ozone and nonattainment for PM.12 

The SLCP Strategy notes that dry or scrape-based manure management systems reduce methane emissions 
compared to lagoons, but could lead to increased emissions of particulate matter (PM), nitrous oxide (NOx), 
and volatile organic compounds (VOCs), among other pollutants.13 In addition, as noted in the preceding 

6 Knapp, J.R., G.L Laur, P.A. Vadas, W.P. Weiss, and J.M. Tricarico. 2014. Invited Review: Enteric methane in dairy cattle 
production: Quantifying the opportunities and impact of reducing emissions. Journal of Dairy Science. 97(6): 3231-
3261. 

7  Belflower, J.B., J.K. Bernard, D.K.Gattie, D.W. Hancock, L.M. Risse, and C.A. Rotz. 2012. A case study of the potential 
environmental impacts of different dairy production systems in Georgia. Agricultural Systems. 108(2012):84-93. 

8 Zehetmeier, M., J. Baudracco, H. Hoffman, and A. Haibenhuber. 2012. Does increasing milk yield per cow reduce 
greenhouse gas emissions? A system approach? Animal. 2012 Jan 6(1): 154-66. 

9  ARB. 2016. Proposed Short-Lived Climate Pollutant Reduction Strategy. April 2016. Page 66. Available at: 
http://www.arb.ca.gov/cc/shortlived/meetings/04112016/proposedstrategy.pdf. Accessed May 2016. 

10  ARB. 2016. Proposed Short-Lived Climate Pollutant Reduction Strategy. April 2016. Page 65. Available at: 
http://www.arb.ca.gov/cc/shortlived/meetings/04112016/proposedstrategy.pdf. Accessed May 2016. 

11  AB 32. Section 38562(b)(4). 
12  USEPA. 2016. Green Book Nonattainment Areas. April 22, 2016. Available at: 

https://www3.epa.gov/airquality/greenbook/ancl.html#CALIFORNIA. Accessed May 2016. 
13  ARB. 2016. Proposed Short-Lived Climate Pollutant Reduction Strategy. Appendix C. Draft Environmental Analysis. 

April 2016. Page 4-28. Available at: http://www.arb.ca.gov/cc/shortlived/meetings/04112016/appendixc.pdf. Accessed 
May 2016. 

http://www.arb.ca.gov/cc/shortlived/meetings/04112016/proposedstrategy.pdf
http://www.arb.ca.gov/cc/shortlived/meetings/04112016/proposedstrategy.pdf
https://www3.epa.gov/airquality/greenbook/ancl.html#CALIFORNIA
http://www.arb.ca.gov/cc/shortlived/meetings/04112016/appendixc.pdf
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section, moving to scrape-based manure management systems may actually increase methane emissions 
per unit milk produced on a whole-farm basis. 

As mentioned in the SLCP Strategy, installing digesters likely requires the installation of associated 
equipment for on-site electricity generation, generation of transportation fuel, or pipeline injection.14 This 
associated equipment results in emissions of criteria pollutants, including VOCs and NOx. The San Joaquin 
Valley Air Pollution Control District (SJVAPCD) has strict requirements for permitting engines due to the 
need to maintain their attainment, and improve nonattainment, status.  

Converting from lagoons to dry or scrape-based manure management systems can decrease methane but 
may increase VOCs. At this time, there is not an appropriate methodology to quantify the potential change 
in VOCs from the actions proposed in the SLCP Strategy. The guidance available from the SJVAPCD provides 
VOC emission factors for various manure management systems, including liquid and solid manure handling, 
liquid and solid manure land application, separated solids piles, corrals/pens, freestall barns, and milking 
parlors.15 However, none of these emission factors adequately capture the scenario that is described in the 
SLCP Strategy, namely freshly scraped lanes in a freestall barn.  

A wholesale change in the dominant type of California farms from lagoon to dry-scrape management 
systems would also require a significant amount of demolition and construction. Any analysis should include 
the construction equipment and fugitive dust emission impacts from converting systems on dairies 
throughout California. We also note that additional water (that will not be able to be recycled) will be 
necessary to control fugitive dust during these wide-scale demolition and construction activities.  

Additional Considerations 
Inventory Methodology 
We appreciate ARB’s acknowledgement that inventory improvement is necessary and encourage these 
efforts. The current methodology that the USEPA, and thus ARB, uses to estimate methane emissions from 
manure management has limitations. Specifically, methane emissions are calculated using factors for 
volatile solids excreted (animal-dependent), the maximum methane producing capacity of a unit mass of 
volatile solids (animal-dependent), and a percentage of methane that is produced and emitted (dependent 
on the manure management system). The methane emissions are thus estimated based on the assumption 
of volatile solids in a given manure management system. In reality, the volatile solids loading can change 
as manure is excreted; is flushed, scraped, and/or separated; and is directed to the final manure holding 
area. The methodology only accounts for the beginning and end of the process, ignoring the middle. While 
tracking VOCs through the system would admittedly be more challenging, it would result in more accurate 
emissions. This area of research should be investigated. 

Finally, we reviewed the supporting documents cited for the growth factor. We would like to know the 
explicit growth factor used in developing the inventory. 

14  ARB. 2016. Proposed Short-Lived Climate Pollutant Reduction Strategy. Appendix C. Draft Environmental Analysis. 
April 2016. Page 4-29. Available at: http://www.arb.ca.gov/cc/shortlived/meetings/04112016/appendixc.pdf. Accessed 
May 2016. 

15  San Joaquin Valley Air Pollution Control District (SJVAPCD). 2012. Air Pollution Control Officer’s Revision of the Dairy 
VOC Emission Factors. February 2012. Available at: http://www.valleyair.org/busind/pto/emission_factors/2012-Final-
Dairy-EE-Report/FinalDairyEFReport%282-23-12%29.pdf. Accessed May 2016. 

http://www.arb.ca.gov/cc/shortlived/meetings/04112016/appendixc.pdf
http://www.valleyair.org/busind/pto/emission_factors/2012-Final-Dairy-EE-Report/FinalDairyEFReport%282-23-12%29.pdf
http://www.valleyair.org/busind/pto/emission_factors/2012-Final-Dairy-EE-Report/FinalDairyEFReport%282-23-12%29.pdf
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Leakage 
We want to reiterate that ARB has repeatedly emphasized their commitment to reducing the risk of leakage, 
as required by AB 32. Any policies that require producers to drastically change their farming system or 
implement costly reduction strategies increase the risk of the dairies shutting down and/or shifting milk 
production out of state. This would result in leakage. 

Economic Analysis 
The economic assessment considers the scenario of converting dairy operations to pasture-based systems. 
It notes that “[a]dditional forage may need to be imported to meet animal nutrition needs and limit effects 
on milk production efficiency but those potential costs are not included here.”16 Although we understand 
that this assessment is not a full economic analysis, these potential impacts are too important to exclude. 
As stated above, transitioning to a lower quality feed has direct impacts on milk production and must be 
taken into account.  

Yours sincerely, 

Dawn Chianese, PhD Julia Lester, PhD 
Manager Principal 

213 943 6314 213 943 6329 
dchianese@ramboll.com jlester@ramboll.com 

DC:eg 

Attachment 

cc: Michael Boccadoro, West Coast Advisors 
David Cranston, Greenberg Glusker 

16  ARB. 2016. Proposed Short-Lived Climate Pollutant Reduction Strategy. Appendix D. Supporting Documentation for the 
Economic Assessment of Measures in the Proposed Strategy. April 2016. Page 11. Available at: 
http://www.arb.ca.gov/cc/shortlived/meetings/04112016/appendixd.pdf. Accessed May 2016. 

mailto:dchianese@ramboll.com
http://www.arb.ca.gov/cc/shortlived/meetings/04112016/appendixd.pdf
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GREENHOUSE GAS ANALYSIS 



Table 1. Summary of CA and US Analysis

Page 1 of 5 Ramboll Environ

Table 1a. GHG Intensity (MT CO2e / 1000 lb milk) 1

Region 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
California 0.163 0.164 0.163 0.164 0.161 0.161 0.159 0.161 0.162 0.168 0.161 0.158 0.159 0.161
US 0.181 0.181 0.177 0.178 0.172 0.169 0.168 0.171 0.170 0.172 0.167 0.166 0.165 0.165

Table 1b. GHG Emissions, Normalized (MT CO2e / head) 2

Region 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
California 4.73 4.84 4.84 4.87 4.74 4.77 4.81 5.11 5.18 5.17 5.26 5.29 5.22 5.22
US 6.64 6.86 7.00 7.13 6.98 7.19 7.26 7.73 7.74 7.70 7.77 7.84 8.01 7.93

Notes:
1. The GHG Intensity metric accounts for emissions from enteric fermentation from milking cows divided by milk production.
2. The GHG Emissions, Normalized metric accounts for emissions from enteric fermentation and manure management divided by total head of all dairy cows.
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Table 2a. California GHG emissions (2000-2013)
Emission Source 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
Enteric Fermentation - Milking 
Cows 1 

(MMT CO2e) 5.3 5.5 5.7 5.8 5.9 6.0 6.2 6.6 6.7 6.6
Enteric Fermentation - 
All Dairy 1 

(MMT CO2e) 6.6 6.9 7.2 7.3 7.2 7.5 7.7 8.1 8.2 8.1

Manure Management 1 

(MMT CO2e) 7.6 8.2 8.4 8.8 8.4 8.8 9.0 9.8 10.3 10.3
TOTAL 14.3 15.0 15.6 16.1 15.7 16.2 16.7 17.9 18.5 18.4

Table 2b. California Dairy Production Characteristics (2000-2013)
Characteristics 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
Milk Production (lbs) 2 32,245,000,000 33,217,000,000 35,065,000,000 35,437,000,000 36,465,000,000 37,564,000,000 38,830,000,000 40,683,000,000 41,203,000,000 39,512,000,000
Dairy Cows (Head) 3,4 1,490,000 1,560,000 1,620,000 1,670,000 1,700,000 1,740,000 1,770,000 1,790,000 1,835,000 1,840,000
Dairy Calves (Head) 3,4 803,368 801,128 830,446 859,292 874,145 894,484 909,920 920,516 944,511 944,483
Dairy Replacements, 0-12 mos 
(Head) 3,4 215,324 221,687 230,021 229,605 219,445 232,037 234,693 237,345 236,269 234,800
Dairy Replacements, 12-24 
mos (Head) 3,4 506,204 526,060 540,896 552,586 513,355 536,254 554,506 555,929 561,165 548,587
Total Dairy (Head) 3,4 3,014,896 3,108,875 3,221,363 3,311,483 3,306,945 3,402,775 3,469,119 3,503,790 3,576,945 3,567,870

Table 2c. California Greenhouse Gas Intensity (2000-2013)
Metric 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
GHG Intensity - Enteric Only
(MT CO2e/1000 lb milk) 0.163 0.164 0.163 0.164 0.161 0.161 0.159 0.161 0.162 0.168
GHG emissions, normalized 
(MT CO2e/head) 4.73 4.84 4.84 4.87 4.74 4.77 4.81 5.11 5.18 5.17

Notes:
1. Data obtained from ARB. 2015. California Greenhouse Gas Inventory - 2015 Edition. Available at: http://www.arb.ca.gov/cc/inventory/data/tables/ghg_inventory_by_ipcc_00-13_20150424.xlsx Accessed May 2016.
2. Data obtained from USDA. 2016. National Agricultural Statistics Service. Quick Stats. Available at: https://quickstats.nass.usda.gov/?long_desc__LIKE=milk#5DA79828-2134-39D9-B1ED-555915FD4B79 Accessed May 2016.

4. Data (2013) obtained from ARB. 2015. Documentation of California's Greenhouse Gas Inventory. 8th Edition Last Updated 4/24/2015. Available at: 
http://www.arb.ca.gov/cc/inventory/doc/docs3/3a1ai_entericfermentation_livestockpopulation_dairycows_ch4_2013.htm Accessed May 2016.

3. Data (2000-2012) obtained from ARB. 2014. Annex 3A. Enteric Fermentation (IPCC 3A1) to the Technical Support Document for the 2000-2012 California's Greenhouse Gas Inventory. Available at: 
http://www.arb.ca.gov/cc/inventory/doc/methods_00-12/annex_3a_enteric_fermentation.pdf Accessed May 2016.
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Table 2a. California GHG emissions (2000-2013; continued)
Emission Source 2010 2011 2012 2013
Enteric Fermentation - Milking 
Cows 1 

(MMT CO2e) 6.5 6.5 6.6 6.6
Enteric Fermentation - 
All Dairy 1 

(MMT CO2e) 8.0 8.0 8.2 8.2

Manure Management 1 

(MMT CO2e) 10.0 10.1 10.2 10.2
TOTAL 18.0 18.0 18.5 18.5

Table 2b. California Dairy Production Characteristics (2000-2013; continued)
Characteristics 2010 2011 2012 2013
Milk Production (lbs) 2 40,385,000,000 41,462,000,000 41,801,000,000 41,256,000,000

Dairy Cows (Head) 3,4 1,760,000 1,750,000 1,780,000 1,780,000
Dairy Calves (Head) 3,4 903,970 900,041 920,353 920,353
Dairy Replacements, 0-12 mos 
(Head) 3,4 223,269 226,652 245,322 245,322
Dairy Replacements, 12-24 
mos (Head) 3,4 526,699 533,985 588,161 588,161
Total Dairy (Head) 3,4 3,413,938 3,410,678 3,533,836 3,533,836

Table 2c. California Greenhouse Gas Intensity (2000-2013; continued)
Metric 2010 2011 2012 2013
GHG Intensity - Enteric Only
(MT CO2e/1000 lb milk) 0.161 0.158 0.159 0.161
GHG emissions, normalized 
(MT CO2e/head) 5.26 5.29 5.22 5.22

Notes:
1. Data obtained from ARB. 2015. California Greenhouse Gas Inventory - 2015 Edition. Available at: http://www.arb.ca.gov/cc/inventory/data/tables/ghg_inventory_by_ipcc_00-13_20150424.xlsx Accessed May 2016.
2. Data obtained from USDA. 2016. National Agricultural Statistics Service. Quick Stats. Available at: https://quickstats.nass.usda.gov/?long_desc__LIKE=milk#5DA79828-2134-39D9-B1ED-555915FD4B79 Accessed May 2016.
3. Data (2000-2012) obtained from ARB. 2014. Annex 3A. Enteric Fermentation (IPCC 3A1) to the Technical Support Document for the 2000-2012 California's Greenhouse Gas Inventory. Available at: 
http://www.arb.ca.gov/cc/inventory/doc/methods_00-12/annex_3a_enteric_fermentation.pdf Accessed May 2016.
4. Data (2013) obtained from ARB. 2015. Documentation of California's Greenhouse Gas Inventory. 8th Edition Last Updated 4/24/2015. Available at: 
http://www.arb.ca.gov/cc/inventory/doc/docs3/3a1ai_entericfermentation_livestockpopulation_dairycows_ch4_2013.htm Accessed May 2016.
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Table 3a. US GHG emissions (2000-2013)
Emission Source 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
Enteric Fermentation - Milking 
Cows 1 

(MMT CO2e) 30.2 30.0 30.1 30.3 29.4 29.9 30.5 31.8 32.2 32.6
Enteric Fermentation - 
All Dairy 1 

(MMT CO2e) 76.0 75.4 75.6 76.0 73.8 75.2 76.7 80.1 81.2 82.0

Manure Management 2 

(MMT CO2e) 44.5 47.6 49.3 51.8 49.4 52.9 54.6 60.6 61.5 60.9
TOTAL (MMT CO2e) 120.4 123.0 124.9 127.8 123.2 128.0 131.3 140.7 142.7 142.9

Table 3b. US Dairy Production Characteristics (2000-2013)
Characteristics 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
Milk Production (lbs) 3 167,393,000,000 165,332,000,000 170,063,000,000 170,348,000,000 170,832,000,000 176,931,000,000 181,782,000,000 185,654,000,000 189,978,000,000 189,202,000,000
Dairy Cows (Head) 4 9,183,000 9,172,000 9,106,000 9,142,000 8,988,000 9,004,000 9,104,000 9,145,000 9,257,000 9,333,000
Total Dairy (Head) 4 18,142,000 17,927,000 17,833,000 17,920,000 17,643,000 17,794,000 18,078,000 18,190,000 18,423,000 18,561,000

Table 2c. US Greenhouse Gas Intensity (2000-2013)
Metric 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

GHG Intensity - Enteric Only
(MT CO2e/1000 lb milk) 0.181 0.181 0.177 0.178 0.172 0.169 0.168 0.171 0.170 0.172
GHG emissions, normalized 
(MT CO2e/head) 6.64 6.86 7.00 7.13 6.98 7.19 7.26 7.73 7.74 7.70

Notes:

GWP
CH4 = 25

4. Data obtained from USEPA. 2015. U.S. Greenhouse Gase Inventory Report: 1990-2014. Annex 3. Table A-178. Available at: https://www3.epa.gov/climatechange/ghgemissions/usinventoryreport.html Accessed May 2016.
3. Data obtained from USDA. 2016. National Agricultural Statistics Service. Quick Stats. Available at: https://quickstats.nass.usda.gov/?long_desc__LIKE=milk#5DA79828-2134-39D9-B1ED-555915FD4B79 Accessed May 2016.

2. Data represent emissions from all dairy cows and are obtained from USEPA. 2015. U.S. Greenhouse Gase Inventory Report: 1990-2014. Annex 3. Table A-213. Available at: 
https://www3.epa.gov/climatechange/ghgemissions/usinventoryreport.html Accessed May 2016.

1. Data represent emissions from milking cows and are obtained from USEPA. 2015. U.S. Greenhouse Gase Inventory Report: 1990-2014. Annex 3. Table A-197. Available at: 
https://www3.epa.gov/climatechange/ghgemissions/usinventoryreport.html Accessed May 2016.
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Table 3a. US GHG emissions (2000-2013)
Emission Source 2010 2011 2012 2013
Enteric Fermentation - Milking 
Cows 1 

(MMT CO2e) 32.2 32.6 33.2 33.1
Enteric Fermentation - 
All Dairy 1 

(MMT CO2e) 81.4 82.3 83.5 83.2

Manure Management 2 

(MMT CO2e) 60.9 62.3 65.3 63.6
TOTAL (MMT CO2e) 142.2 144.5 148.8 146.8

Table 3b. US Dairy Production Characteristics (2000-2013)
Characteristics 2010 2011 2012 2013
Milk Production (lbs) 3 192,877,000,000 196,255,000,000 200,642,000,000 201,231,000,000
Dairy Cows (Head) 4 9,087,000 9,156,000 9,236,000 9,221,000
Total Dairy (Head) 4 18,298,000 18,442,000 18,587,000 18,505,000

Table 2c. US Greenhouse Gas Intensity (2000-2013)
Metric 2010 2011 2012 2013

GHG Intensity - Enteric Only
(MT CO2e/1000 lb milk) 0.167 0.166 0.165 0.165
GHG emissions, normalized 
(MT CO2e/head) 7.77 7.84 8.01 7.93

Notes:

GWP
CH4 = 25

4. Data obtained from USEPA. 2015. U.S. Greenhouse Gase Inventory Report: 1990-2014. Annex 3. Table A-178. Available at: https://www3.epa.gov/climatechange/ghgemissions/usinventoryreport.html Accessed May 2016.
3. Data obtained from USDA. 2016. National Agricultural Statistics Service. Quick Stats. Available at: https://quickstats.nass.usda.gov/?long_desc__LIKE=milk#5DA79828-2134-39D9-B1ED-555915FD4B79 Accessed May 2016.

2. Data represent emissions from all dairy cows and are obtained from USEPA. 2015. U.S. Greenhouse Gase Inventory Report: 1990-2014. Annex 3. Table A-213. Available at: 
https://www3.epa.gov/climatechange/ghgemissions/usinventoryreport.html Accessed May 2016.

1. Data represent emissions from milking cows and are obtained from USEPA. 2015. U.S. Greenhouse Gase Inventory Report: 1990-2014. Annex 3. Table A-197. Available at: 
https://www3.epa.gov/climatechange/ghgemissions/usinventoryreport.html Accessed May 2016.
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