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Working Together
Toward More
Sustainable

Dairy Production

A collaborative approach to

achieve economic and
environmental benefits for
people and nature




Our Purpose & Intended Audience

Roadmap for a Sustainable Dairy System

Why? The Nature Conservancy developed this document as a roadmap for corporate action

to protect and regenerate nature and climate and to support economic well-being and
healthy communities. The document was developed with a U.S. focus.

Who? Downstream companies in the dairy supply chain who have set GHG emissions reduction
goals, have customer and investor demands to reduce emissions, and are interested in
tackling climate change and the impacts of agriculture.

Source: TSC Dairy Supply Chain Diagram © TSC 2020 TheNature @ Roadmap for a Sustainable Dairy System

Conservancy © 2020, The Nature Conservancy, All Rights Reserved
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Pressures on the Global Food System Are Rising
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Diary Can Be Part of the Solution

TNC PRIORITIES

Protect Land
The Nature Conservancy (TNC) believes the US dairy industry and Water S22
has a valuable role to play in protecting and restoring lands,

conserving biodiversity and water resources, providing food, and Provide Food and '
reducing and mitigating GHG emissions. Water Sustainably Y ‘

TNC seeks to work with and empower dairy supply chain Build Healthy
actors—the caretakers of the animals, the land, and the waters. Cities




Why Dairy?

The gases of most concern are
methane (from belching,
flatulence, and manure) and

nitrous oxide (from manure,
fertilizer and poor soil
management) which both have
greater warming potential than
carbon dioxide.

Role ot U.S. Dairy in a Sustainable Food System

While dairy production can
be a significant source of
nutrient pollution, it can
also create an efficient
system where the same
nutrients are cycled

repeatedly.

Feed production is responsible
for ~50% of water consumed to
produce dairy, due to irrigation.

Feed production is responsible
for ~20% of emissions, primarily
from clearing land for farms and
nitrous oxide from manure and
fertilizer management.

(*Animal feed like corn & soybeans)
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About The Nature Conservancy

Creatin ga World Where Our strength starts with our team.
People and Nature Thrive 400 79
TNC is a leading global conservation organization with a mission to protect scientists countries & territories

the lands and waters on which all life depends.

4 000 50
conservationists U.S. states
1 Million 1,300
dedicated prominent volunteer
members leaders

A Far Reaching Network

of leaders in the conservation community



We Support Producing Food & Water Sustainably

Impacts and support livelihoods.

We work with farmers, ranchers, fishers and water managers to create
sustainable supplies of food and water, reduce negative environmental

Improve Soil Health

Transform Supply Chains

Rethink Agricultural Practices

Build ‘Zero-Deforestation’ Supply Chains



Our Global Agriculture Priorities

PROTECT HABITAT

Develop supply chain
commitments to prevent
deforestation and incentives to
redirect agriculture expansion

SECURE FRESHWATER

Apply science, policy, and new
business models to solve water
quality and quantity issues at the
basin level

11

RESTORE DEGRADED LAND
Soil health and grazing practices to
optimize productivity and
conservation of agriculture
landscapes

CLIMATE SMART

Farm and ranch management
practices which reduce or
sequester GHGs, increase
productivity and resilience to
climate change



The Nature Conservancy’s 2

North America Agriculture Strategic Pillars

Farm Supply Rented Public Demo to
Advisors Chain Farmlands Policy Scale

Integrate Engage companies Provide landowners Increase public Identify and test
regenerative to incentivize the and farmers with investment and methods to
practices into adoption of resources to policy frameworks scale adoption
sales models practices collaborate on that incentivize of practices

conservation adoption
il
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We Understand Farming & Ranching

TNC’s
North America
Farm & Ranch

Holdings

= 378 properties
= >500,000 acres total

= 24,000 cropland acres pr th

= >480,000 acres grazing

© The Nature Conservancy

The Nature Conservancy—which owns more than 500,000 acres of U.S. grazing lands and has helped to conserve millions more
through easements and collaborative management—has worked for years to develop strong, trusting relationships within the
ranching community and the beef supply chain. We use our lands to work with and support neighboring ranchers and to develop
and test cutting-edge, science-based management practices.
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TNC’s Vision for Sustainable Dairy

Nature. People. Water. Livestock.

Sustainable dairy production:

1. Avoids [or prevents] land conversion

2. Supports or restores native vegetation and
wildlife, using pesticides judiciously

3. Supports clean and abundant water resources
4. Emits the fewest possible GHGs
5. Protects or enhances soil health

Efficiently uses resources along the value chain
Prioritizes animal health and well-being
Uses antibiotics judiciously

© ® N O

Supports economic livelihoods and helps
communities thrive

10. Uses fair and equitable labor practices



Detailed Definition of Sustainable Diary Production

Environment

Livestock*

Outcome

Practice Example (Not an inclusive list)

Avoids [or prevents] land

Dairy production and feed sourcing does not create pressure for deforestation; native grassland/prairie conversion is avoided in the
U.S. (no production on land that has been cleared of native vegetation in the past 10 years); keeps lands intact; critical habitat is
conserved.

conversion
. 2. Manure management and grazing plans are implemented (where applicable) that promote nutrient use efficiency, protect sensitive
Supports or enhances native areas from nutrient overload, and use methods to ensure that wildlife and pollinator habitat is protected. Edge-of-field practices such
vege'ta?tlon gnq ‘_/V’Id”fe, using as riparian buffers and two stage ditches are utilized to protect water and provide benefits to wildlife and people. For pasture, a
pesticides judiciously grazing management plan is implemented that improves vegetation condition and wildlife habitat and provides a nutritious and
productive source of forage; rotational/intensive grazing is practiced where feasible.
Supports clean and abundant
water resources 3. Erosion reduction practices are widely adopted - buffer strips, grassed water ways, and filter strips are widely used; cover crops,
] ] reduced tillage, and other conservation agriculture practices; Cover crops are planted after corn silage harvest

Emits the fewest possible GHGs

4. Feed mixes and additives provided for cows to reduce enteric methane. On farm energy efficiency measures are taken for milk
Protects or enhances soil health pumping and storage, cooling cows, other uses.
Efficiently uses resources along 5. Feed is sourced or produced on land where practices to maintain or improve soil health are implemented: reduced/no-till, cover
the value chain crops, crop rotations; rotational grazing, 4Rs of nutrient and manure management.

6. Efficient processing and food waste reduction strategies are implemented (e.g., energy efficiency, extended shelf life processing).
Prioritizes animal health and well- 7. Implerpentahon of animal wglfare bfest practices including zero tglergnce for animal gbuse; producers follow catt!e care and handling
being guidelines and strive to provide a high level of health and wellbeing in accordance with the Five Freedoms of Animal Welfare.
U tibiotics iudicious! 8. Antibiotics are used in accordance with Judicious Use Principles as to avoid antibiotic resistance in humans and animals, cumulative

Ses antibiotics juaiciously effects of resistance, and reduction in soil health and microbial diversity due to waste ending up in soil.
Supports economic livelihoods and . o ) . "
o : 9. Workers throughout the supply chain are treated with dignity and operate in safe working conditions; farmers are supported to keep
helps communities thrive ) . . » . . Ny .
land intact through intergenerational transition, etc. Provides people with a nutritious source of protein.

Uses fair and equitable labor 10. Operation has a diversity, equity and inclusion plan in place and regular employee audits.

practices

* Beyond scope of TNC’s expertise but important aspects of Sustainable Dairy
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TNC has Identified Key Improvement Opportunities

Dairy Phase| Improvement Opportunity Quallty Quantity | diversity

Nutrient management (following the “4R s” principle; “right source, right rate, right time, right place”)

S oil health practices (cover crops, crop rotation and reduced tillage)

R educed water&nergy consumption (irrigation equipment, precision, timing, pumping efficiency)
Avoided conversion (crops not produced on land that has been cleared of native vegetation in 10 yrs)
Other opportunities: buffer and pollinator strips, alley cropping, and other on-farm habitat conservation
Feed additives (to reduce methane production from enteric fermentation)

Feed composition (specific feed rations and supplements designed to to reduce enteric fermentation,
improve digestibility of feed, increase milk production)

Manure management (e.g. digesters, separators, composters, covers) and reuse (nutrient management)
Prescribedplanned grazing where applicable (optimized grazingforage improvement, etc.)

Land improvement: site specific practices (riparian corridor,forest restoration, range plantings, fenced
waterways and stabilized water-crossings, silvopasture, beneficial fire management, wildlife habitat, etc.)
Technology: automatic milking systems, activity monitors for cattle, etc.

Other opportunities: breeding (including crossbreeding with beef), vaccines for rumen mitigation

A e oo x x|
» New research and technology is constantly emerging and so this list should be updated regularly to reflect the latest state of
knowledge

* Not listed in order of impact
» Scale and certainty vary by practice and level of impact will vary by geography and implementation/maintenance

Feed
Production

Milk
Production

><>< X XX X X X X X X X
X




Why Feed Production?

In 2017, approximately 1/3 of US corn production went directly into animal
feed (USDAERS, 2020). Additionally, a portion of the distiller's grains (both wet
and dry) that are a by-product of ethanol production go into the livestock
feed supply chain.

Producing this corn (and other feed commaodities) requires a vast land area,
with more than 90 million acres of land in the U.S. dedicated to corn
production in 2017 (USDANASS, 2017).

Feed production requires significant fuel, fertilizer, and irrigation water use.
N,O from fertilizer application is the predominant GHG emitted from corn
production. Proper nutrient management can produce a significant
reduction in N,O emissions, as well as reduce runoff and water quality
issues.

Additionally, since a significant portion of dairy feed is grown on the dairy
farm, farmers have an opportunity to implement best practices themselves.



Select Feed Production Opportunities

Row Crop Agriculture; Corn, Soybean, and Alfalfa Production

Improvement Opportunity

Nutrient
Management

Soil Health
Practices

Reduced
Water/Energy
Consumption

Description

Encourage proper nutrient management practices
(4Rs-source, rate, time, & place), including appropriate
use of manure.

Encourage the planting of cover crops (that can be
used for feed), a more diverse crop rotation and
reduced tillage.

Encourage improved irrigation management
(equipment, precision, timing), pumping efficiency and
using renewable energy as fuel for pumps.

* Other opportunities like improved plant genetics (e.g. varieties with improved nutrient use efficiency or yield stability traits) and avoided land conversion
are important but not included because drought resistant varieties are already widely adopted in the US and avoided land conversion is less relevant in
the US than in land conversion frontiers such as Brazil and Argentina. Additional opportunities such as buffer and pollinator strips, alley cropping, and
other on-farm habitat conservation should be considered on a site by site basis.



Why Milk Production?

N

The Milk Production phase of the dairy supply chain accounts for
over half of the total carbon footprint of U.S. fluid milk.

Of that roughly 50%, approximately half can be attributed to
enteric methane and half to manure management.



Select Milk Production Opportunities

Dairy Farm Operations

Improvement Opportunity

Feed
Additives

Feed
Composition

Manure
Management

Description

Include specific compounds or products as a component of feed
rations to reduce rumen fermentation and the amount of methane
produced by animals.

Include alternative feed components in rations to directly
reduce enteric fermentation (e.g. Brassica spp., high-lipid feeds)
or improve digestibility of feed (e.g. amylase-trait corn).

Use of best practices in manure storage, treatment, application,
and disposal (e.g. digesters, separators, composters, covers).



Opportunities to Mitigate Water Quality Impacts

" |n-field practices
* Reduced tillage
® Cover cropping
* Tile drain management

" Barnyard management

" Nutrient Management 4Rs

* Manure management technology (low disturbance injection, nutrient
recovery tech, precision /variable rate application, rotational grazing, pasture
management)

" Edge-of-field practices
* Buffers
* Setbacks
*® Livestock exclusion
® Constructed wetlands
* Grassed waterways
* Ox-bows



Opportunities to Mitigate Water Quantity Impacts

PERCENTAGE OF U.S. IRRIGATED ACRES BY STATE
(USDA NASS, 2017)

Nebraska, 15%

All Other

California, 13%

Washington, 3%
Arkansas, 8%

-----

Montana, 4%
Kansas(4fioraoe

Water consumption/GHG emissions can be
mitigated by:

1.

Improving irrigation efficiency (equipment,
timing, precision)

2. Improving pumping and chiller efficiency for
the milk parlor

3. Fuel switching (including renewable energy)

4. Managing plant demand (e.g. drought-
tolerant varieties)

5. Conservation agriculture practices to
improve soil water holding capacity

Benefits:

» Climate: Reduced GHG emissions; resilience
due to adoption of drought-tolerant varieties
« Water: Reduced water consumption



TheNature
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The Time to Act Is Now

= As the global population is expected to reach more than 9 billion by 2050, agriculture production will need to increase by
60 percent to meet projected demand, which has enormous implications for ranchers, grazing lands, farmers, and land
use (FAO, 2017).

= Companies are seeing the critical importance of reducing the impacts of their supply chains. Beef represents the single
largest source of greenhouse gas (GHG) emissions in the animal agriculture sector with significant opportunities for
mitigation along the value chain (i.e., Scope 3).

= The majority of consumers state sustainability is important and over half claim
a willingness to pay slightly higher prices for sustainable products. Trust is an
important driver of sustainable purchasing decisions and consumers look to
NGOs such as TNC as a credible source for sustainability information.

= As pressures rise, we are seeing more and more farmers and ranchers going
out of business. TNC seeks to create sustainable and economically viable
systems that keeps working lands intact. \We believe farmer participation is
vital and the financial and technical support for changes they need to make in
management approaches a necessity.
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TNC Is Here to Help

TNC is looking to partner with additional companies that are interested in:

Leading on Climate by... Leading on Water by... Leading in the Supply Chain by...

Driving improved traceability and
transparency in the complex supply chain
by requiring more information about where
suppliers buy their inputs.

Implementing improved irrigation
management (equipment, precision,
and timing).

Piloting of feed additives like 3NOP and
adopting feed additives that are introduced
to the market.

Adopting In-field practices such as
reduced tillage, cover cropping, and tile
drain management.

Piloting/adopting low-GHG feeds and
alternative feed components.

Requiring feed suppliers to participate
in TNC principles implementation, which
highlights improvement areas (soil health,
nutrient management) and provides useful
data to growers.

Determining the potential for manure
management best practices on a site by
site basis and implementing with operators.

Adopting edge-of-field practices such
as buffers, setbacks, livestock exclusion,
constructed wetlands, grassed

waterways, ox-bows, etc.

Promoting farm-level improvements:
providing incentives and recognition,
supporting peer learning, etc.

Implementing proper nutrient
management practices (4Rs-source, rate,
time, & place), including appropriate use of
manure.

Piloting/adopting drought-tolerant
varieties.

Supporting needed science, research
and monitoring to ensure triple bottom line
outcomes and transparency.

*Many practices have both climate and water benefits

*Many practices have both climate and water benefits
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Case Study: Milkshed

Description: TNC is providing dairy processors and global brands support
(funding and technical expertise) program to track continuous improvement on
dairy farms and the implementation of sustainability efforts and programs.

Enabled farmer groups to Five farmer groups have €.g- Soil health

develop and implement expanded offerings and Improvements on X acres,
they devel resources to hel # of GHG emissions

ProTs e EEEER P reductions plans in place,

as a group. producers. # farmers empowered




Partnership Approach: Milkshed

Wisconsin Project: TNC works with farmers and dairy supply chain companies to set sustainability goals,

track conservation outcomes annually against sustainability metrics and support farmer
adoption of conservation practices.

DAIRY PROCESSORS BRANDS
makes milk, cheese, yogurt,

etc.

RETAILERS
selling the dairy product

makes products from the
milk, cheese or yogurt

Farmers
own Holstein cows

CONSERVATION

TNC works with partners like Dairy
Strong Sustainability Alliance to

support dairy farmers
Source: DSSA




Case Study: Demonstration, All Acres for Our Water

Step 1
Set Targets

Overall, get enough
practices on the ground in
optimal locations to achieve
a 20% reduction in N & P
loading

Use modeling and precision
ag data to set targets for:

0 Infield BMPs- 4R nutrient
management, precision
manure management,
cover crops, reduced
tillage, perennial crop
rotations

o Edge of Field BMPs-
grass waterways, buffers,
working wetlands, working
grasslands

Step 2
Target Incentives

Target existing programs to
provide short-term
incentives to accelerate
BMP adoption

Create a new long-term
incentive for improved
stewardship through the
launch of an Ecosystem
Services Market
Consortium pilot

Create incentives for ag
retail to invest in soil health
services and equipment

Step 3

Engage Farmers

Utilize traditional and
create new pathways for
promoting BMPs and
incentives to farmers

Soil and Water
Conservation Districts,
Dept of Ag, NRCS, etc.

Engage and create
incentives for ag
retailers to engage their
customers

Industry organizations
and CPGs

Step 4

Measure Success

Use modeling and
sustainability metrics tools
like the Field to Market
FieldPrint Calculator to
measure, aggregate, and
forecast future water quality
improvement based on
practices implemented



Contact Us

Learn how
The Nature Conservancy
can help your company meet
its sustainability goals.

DAYNA GROSS

Sr. Corporate Engagement Advisor
dayna_gross@tnc.org

TheNature @
Conservancy >

Protecting nature. Preserving life.
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