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COP28 - Nestle, Danone among food
sighatories to Dairy Methane Alliance

General Mills, Kraft Heinz, Bel Group and the US division of France-based dairy
major Lactalis are part of the pact to cut methane emissions.
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Accelerating
Livestock
Innovations for

Sustainability

Our goal is to reduce global enteric and manure
GHG emissions from ruminant production to
mitigate climate change, and support farmer

opportunities, human health and nutrition, and
animal well-being.

Develop safe and effective.tech to
reduce enteric methane emissions

Improve efficiency for'smallholder
dairy systems

Advance manure management
practices including landfill diversion

Accelerate development and
validation of alternative methane
Sensors

Integrate data to enhance resource
and environmental impact
monitoring
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Where are we going?

>

>

>

How can we leverage fatty acids?
Deep dive on seaweed, bromoform, and other halogens

Fatty acid by bromoform interactions

Methane mitigation during different energy balance and planes of nutrition

Novel compound discovery

Methane cost/benefit of disease and disease prevention

CornellCALS

College of Agriculture
and Life Sciences



Total GHG emissions from global livestock supply chains
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Dairy production growth in India and beyond
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Note: The size of the bubble reflects absolute growth in dairy production between 2018-20 and 2030.
Source: OECD/FAQ (2021), "OECD-FAOQ Agricultural Qutlook”, OECD Agriculture statistics (database), http://dx.doi.org/10.1787/agr-outl-data-en.
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Enhanced efficiency has value

for Global South
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Capper et al. (2008); Patra (2017); Tricarico et al. (2020); Searchinger et al. (2021)
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Build a national feed library for India
Establish v2.0 ration balancing plan

Perform controlled and field trials to demonstrate
penefit of and barriers to adopting ration
palancing

Establish baseline methane inventories for
Ingenious breeds

Examine scalability of methane mitigators
Validate a low cost methane sensor
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Verified Carbon Standard methodology is here and we are not ready

X
Animal grouping: Identify livestock
ruminant species and group them
based on a homogeneous population
characteristic

Section B.1 Baseline emissions:
Have you performed/planned _"'I"EE - —
onsite direct measurements of
farm emissions?

Baseline emissions
* YES #,f”" Option 3

Baseline emissions
Option 1

k. J

v VCS

Is your livestock part of the {*"J
species listed in Table 2? .

NO | Baseline emissions
Option 2

Section B.2. Project emissions:
Has a meta-analysis been
conducted to estimate the
emission reduction factor
(ERFeaparicl?

Project emissions
Option 1

Project emissions
Option 2
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Methane sensors require validation

r [95% CI]
Garnsworthy et al, 2019 —H 0.81]062,091]
Doreau et al, 2018 » 0.37 [-0.45, 0.85]
Alemu et al, 2017, Group 1 0.24 [-0.56, 0.81]
Alemu et al, 2017, Group 2 0.25[-0.55, 0.81]
Rischewski et al, 2017 L m 014 [-0.63, 0.77]
Jonker et al, 2016 = 0.22[-0.57,0.80]
Velazco et al, 2016, Exp 1 0.14 [-0.95, 0.97]
Velazco et al, 2016, Exp 2 — 0.8510.47,0.96]
Hammond et al, 2015, Exp 1 ¢ 0.05[-0.96, 0.96]
Hammond et al, 2015, Exp 2 0.08 [-0.95, 0.97]
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Correlation Coefficient

38.28%

0.1207 (SE = 0.1530)

Fontoura et al. (McFadden Lab)

12.8259 (P = 0.1706)

» Agreement between alternative
methane sensors and respiration
chambers is moderate to poor.
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Sensor validation Is our priority
= 2-Step validation approach for technologies/protocols to measure enteric

methane

= Step 1: Mass flow controller at different
release rates (McGinn et al., 2021)
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= Step 2: In vivo test using a switchback design
« 3-d: Alternative sensor (e.g., GreenFeed)

« 3-d: Respiration Chamber
« 5X repetition
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Infrastructure development at Cornell

» Built four state-of-the-art respiration chambers to
guantify total GHG emissions.

= Climate-controlled:; Real-time GHG, feed and
water intake, and activity monitoring

= Permits study of energetic efficiency
= Now operational!

~ GreenFeed units acquired/funded in 12 months
oo

e x - amping up FDA clinical trial capabilities
'L’""‘ i ompound discovery work (Calan gates, BW
~ensor, etc...)

Teats L ccelerating compound discovery work (GC,
Ankom)

at Cornell
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Infrastructure development at Cornell

Built four state-of-the-art respiration chambers to
guantify total GHG emissions.

= Climate-controlled:; Real-time GHG, feed and
water intake, and activity monitoring

= Permits study of energetic efficiency

= Now operational!

6 GreenFeed units acquired/funded in 12 months
Ramping up FDA clinical trial capabilities
compound discovery work (Calan gates, BW
sensor, etc...)

Accelerating compound discovery work (GC,
Ankom)

Analyzing manure emissions on every study
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New faculty hires

» Rumen Microbiology expert to study the mechanisms of ruminal
methanogenesis including inhibition and adaptation, and microbial-host
Interactions

» Global Livestock Sustainability expert to perhaps study pasture-based
small-ruminant systems with an emphasis on international agriculture

» Dairy Production Economics expert to study carbon credit opportunities
presented by the climate change economy
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Summary

We must prioritize the study of safety and efficacy (and effectiveness)

We cannot generalize efficacy

We need to call a spade a spade when it comes to technologies

We cannot widen the gap in efficiency between developed and undeveloped world
We need to acknowledge other perspectives; teach not preach; prioritize learning
We need to be transparent with the consumer to build trust

Scientists are the gatekeeper for solutions with positive impact
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The numbers since arriving to Cornell

45 sponsored contracts providing $11M including 1 NSF, 3 USDA, 1 FFAR, 1
NGO, 1 CDFA award

110 individuals trained: 11 postdocs, 12 PhD students, 2 MS students, 1 MPS
student, 9 interns, 75+ undergraduates, and 2 staff

53 invited talks

24 Op-Eds and popular press articles
40 peer-reviewed publications

/8 scientific abstracts

4 respiration chambers

3 new faculty members

1 revitalized mission and prominence
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No single person or institution will be our savior

YVVYVYY

Research Associate: Dr. Nirosh Seneviratne
Admin coordinator: Lindsay Sprague
Communication specialist: Jackie Swift
LVT/Compliance officer: Hiring soon

Postdoc associates: Shambhvi Minhas
Ashish Kumar
Thurapi Azeera
Diana Gomez
Ananda Fontoura
Yi Yang (arriving soon)
Hiring soon (2)

Grad students: Becca Culbertson
Awais Javaid
Miranda Farricker
Fabian Oviedo
Charlie You
Victoria Ramos
Vishwa Basnhayake

25+ Undergrad/interns
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